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Abstract

Compressed sensing is a signal processing technique used to efficiently acquire and recon-
struct signals across various fields, including science, engineering, and business. A critical
research challenge in compressed sensing is constructing a sensing matrix with desirable
reconstruction properties. For optimal performance, the reconstruction process requires
the sensing matrix to have low coherence. Several methods have been proposed to create
deterministic sensing matrices. We propose a new statistical method to construct de-
terministic sensing matrices by intelligently sampling rows of Walsh-Hadamard matrices.
Compared to existing methods, our approach yields sensing matrices with lower coherence,
accommodates a more flexible number of measurements, and entails lower computational
cost.

Keywords: coding theory, coherence, compressed sensing, design of experiment, hadamard
matrix, supersaturated design

1. Introduction

The interface between the design of experiments (DOEs), also known as data collection, and
data modeling forms the foundation of statistics. This interface manifests in various forms
across numerous modern statistical models. Examples include factorial designs for linear
models, optimal designs for generalized linear models, space-filling designs for Gaussian
process models in computer experiments, and response surface designs for process modeling
and optimization. Penalized linear models have garnered significant interest in the field of
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statistics. This work aims to construct DOEs for compressed sensing, a form of penalized
linear model used for acquiring and reconstructing sparse signals in applications such as
magnetic resonance imaging, single-pixel cameras, and radar.

The general formulation of DOEs is an optimization problem: selecting a finite number
of input configurations among all level combinations according to a desirable criterion. This
is not a routine optimization problem that can be readily solved by standard software tools.
Addressing this problem requires novel statistical ideas, tools, methods, and algorithms.
The foundational tools used in this work include Hadamard matrices, coding theory, and
statistical search algorithms. While these tools have traditionally been used for constructing
DOEs for linear models, we apply them to the emerging field of compressed sensing.

There are two main categories of DOEs. One consists of model-based optimal designs
pioneered by Jack Kiefer and others (Wynn, 1984; Fedorov and Hackl, 2012). The method
for low-rank matrix recovery proposed by Mak and Xie (2018) falls into this category. The
other consists of model-free DOEs, including minimum aberration designs and supersatu-
rated designs. In this latter category, tools such as Hadamard matrices (Lin, 1993) and
coding theory (Xu, 2005; Xu and Wong, 2007) are used to construct DOEs for standard
linear models.

Our proposed DOEs for compressed sensing are related to supersaturated designs and
can be viewed as new supersaturated designs for compressed sensing. Supersaturated de-
signs are typical DOEs for penalized linear models. For example, Qi and Chien (2023) used
supersaturated designs for a penalized linear model to screen out insignificant factors. Com-
mon criteria for selecting supersaturated designs include minimax, E(s?), UE(s?), mean
square correlation, D-optimality, Bayesian D-optimality, S-optimality, MS-optimality, and
others. Extensive research has been conducted to construct supersaturated designs based
on these criteria (Shah, 1960; Booth and Cox, 1962; Eccleston and Hedayat, 1974; Lin,
1993; Wu, 1993; Deng and Lin, 1994; Tang and Wu, 1997; Jones et al., 2008; Jones and
Majumdar, 2014).

Compared to existing supersaturated designs, our DOEs are related to U E(s?)-optimal
supersaturated designs proposed by Jones and Majumdar (2014), particularly in construct-
ing two-level supersaturated designs by sampling the rows of Hadamard matrices and al-
lowing for unbalanced designs. According to Jones and Majumdar (2014), any n rows of
a p x p Hadamard matrix form a UFE(s?)-optimal design, termed type Ty designs in their
paper. As we will show below, our proposed DOEs for compressed sensing are formed by
particular n rows of a p x p Hadamard matrix, making our DOEs U E(s?)-optimal as well.
Additionally, according to Jones and Majumdar (2014), all type Ty designs are D-optimal
supersaturated designs, a U E(s?)-optimal design is Bayesian D-optimal when the prior vari-
ance is sufficiently small, and U F(s?)-optimality is equivalent to S-optimality (Shah, 1960)
and MS-optimality (Eccleston and Hedayat, 1974). Thus, as a special type Ty UFE(s?)-
optimal design, our design inherits all these advantages, including being U E(s?)-optimal,
D-optimal, Bayesian D-optimal for small prior variance, S-optimal, and MS-optimal.

The major difference is that while the U E(s?)-optimal designs randomly sample rows,
we intelligently sample the rows of Hadamard matrices using sophisticated tools in coding
theory to optimize the coherence criterion widely used in compressed sensing. This signif-
icant difference makes our DOEs superior to the UE/(s?)-optimal designs for compressed
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sensing. To demonstrate that the coherence of our DOEs is significantly smaller than that of
the U E(s?)-optimal designs, we conduct simulations and present the results in Appendix B.

2. Compressed Sensing

A compressed sensing procedure consists of two steps. The first step is to acquire a com-
pressed version of a sparse signal via a small number of measurements. The second step is to
reconstruct the original signal from these measurements using a reconstruction algorithm.
Denote the original signal by a p-dimensional vector x with no more than s nonzero
entries (i.e., s-sparse). The n-dimensional measurement vector y can be acquired by

y = Az, (1)

where A is the n x p sensing matrix (n < p). Without loss of generality, we assume the
measurement error is zero. Instead of storing all the values in  and then compressing them
to obtain y, we simultaneously sense and compress the signal z to obtain y. This means
that in the measurement acquisition stage, x is not observed, and only the measurement
vector y is observed and stored, significantly reducing the number of measurements that
need to be stored (Eldar and Kutyniok, 2012).

There are two main research tasks in compressed sensing. The first task is developing
methods to construct the sensing matrix A to ensure that the measurement vector y captures
sufficient information for accurate signal reconstruction. The second task is developing
algorithms to reconstruct the original sparse signal x from the measurement vector y given
a sensing matrix A. Reconstruction algorithms include Basis Pursuit (Chen et al., 2001)
and Iterative Hard Thresholding (Blumensath and Davies, 2009), among others. We focus
on the first task.

The following restricted isometry property (RIP) is a popular criterion to evaluate sens-
ing matrices:

Definition 1 Let A be an n X p matriz. If there is a constant 0 < §; < 1 such that
(1= ds)[l2]3 < [|[Az[3 < (1 +65)]=]3

holds for any s-sparse signal x € RP, then the matriz A satisfies the restricted isometry
property (RIP) of order s. The minimum nonnegative integer 0s is called the restricted
isometry constant (RIC) of order s.

The RIP is used to guarantee the exact reconstruction of sparse signals. A sufficient con-
dition for the exact reconstruction of all s-sparse signals is dos < v/2 — 1 (Candes and Tao,
2005).

Coherence is another widely used criterion to evaluate sensing matrices. The coherence
of an n x p matrix A is defined as

T
p(A) = max M
<i<ji<p [|aill2/la;l2
where a; is the ith column of A and || - [|2 is the fo-norm (Bourgain et al., 2011). According

to Welch (1974), for any n X p matrix A with n < p,

p—n

n(p—1) <u(A) <1
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In compressed sensing, small ;1(A) is preferred. A sufficient condition for the exact recon-
struction of all s-sparse signals is 1(A) < 1/(2s—1) (Eldar and Kutyniok, 2012). Hereinafter,
we use coherence as a guiding criterion.

Sensing matrices can be generated randomly or deterministically, and these two classes
complement each other. Random sensing matrices can be analyzed probabilistically. For
example, random matrices with entries drawn from particular probability distributions sat-
isfy the RIP of order s with high probability (Baraniuk et al., 2008). However, from a
practical viewpoint, there is no guarantee that a specific realization of a random matrix will
work, and random matrices usually require large storage space. In contrast, the RIP and
coherence of deterministic sensing matrices are guaranteed by their constructions, removing
variability and significantly reducing uncertainty in decision-making with compressed sens-
ing methods. Moreover, deterministic sensing matrices usually provide significant storage
savings because their entries are often integers or they are often sparse matrices.

For these reasons, deterministic sensing matrices are gaining popularity, particularly
those based on the coherence criterion. Many methods to construct deterministic sensing
matrices have been proposed. Some construction methods are based on finite fields. DeVore
(2007) used polynomials over finite fields to construct binary deterministic sensing matrices.
Li et al. (2012) generalized DeVore’s work by using algebraic curves over finite fields. Wang
et al. (2019) provided constructions from optimal codebooks and codes, which generalizes
the constructions in DeVore (2007) and Li et al. (2012). Meanwhile, some methods use
error-correcting codes. Jafarpour et al. (2008) used the adjacency matrix of an expander
graph, obtained from Parvaresh-Vardy codes (Parvaresh and Vardy, 2005), to construct
sensing matrices. Howard et al. (2008) used second-order Reed-Muller functions, but their
sensing matrices can only be of size 27 x 27("+1)/2 which is inflexible. Yu and Zhao
(2013) proposed real-valued ternary deterministic sensing matrices using optical orthogonal
codes. Additionally, families of sensing matrices, called equiangular tight frames (ETFS)
(Strohmer and Heath, 2003), achieve the well-known Welch bound (Welch, 1974). Several
infinite families of ETFs were given in Sustik et al. (2007) and Fickus et al. (2012). Li and Ge
(2014) provided deterministic sensing matrices arising from these near orthogonal systems.
Lastly, some construction methods are based on knowledge from domains such as signal
processing and lattice theory. Applebaum et al. (2009) used chirps to construct deterministic
sensing matrices for Fourier signals. Guo and Liu (2018) constructed deterministic sensing
matrices using semi-lattices. We focus on deterministic construction of sensing matrices
with real numbers and flexible sizes. The existing deterministic sensing matrices mentioned
above often contain complex numbers, have restrictive sizes, and are constructed using
non-statistical methods.

Compared to existing deterministic sensing matrices, the sensing matrices constructed
from our DOEs have four advantages. First, they have smaller coherence for many values of
n and p, leading to better signal reconstruction. Second, our method can construct sensing
matrices with any number of rows, offering much more flexibility than existing methods.
This flexibility is important in many real applications. Third, they align with the Fast
Hadamard Transform technique, enabling the matrix-vector multiplication between a p X p
matrix and a p-dimensional vector to be computed at a lower cost of O(plog p) (Wang, 2012).
Lastly, the entries in our sensing matrices are +1. Compared to floating-point numbers, +1
entries require much less storage space and lower computational complexity. Moreover, the
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corresponding hardware implementation is much easier, especially in the analog domain,
where the multiplication between a signal value and a +1 can be readily implemented as a
simple switch.

3. The Proposed Method

The key idea of our method is to intelligently take n rows of the p x p Walsh Hadamard
matrix to form an n X p (n < p) submatrix with small coherence, which will then be used
as the sensing matrix in compressed sensing.

When n and p are large, an exhaustive search over all submatrices is computationally
prohibitive. Our method overcomes this difficulty in two steps. The first step is to convert
the task of finding an n x p sub-Walsh Hadamard matrix to an equivalent task based on
coding theory. The second step is to develop an efficient algorithm to solve the equivalent
coding theory task. The details are discussed below.

3.1 Walsh Hadamard Matrix and Binary Linear Code

We establish a connection between Walsh Hadamard matrices and binary linear codes fol-
lowing the well-known link between Hadamard matrices and binary codes (Hedayat et al.,
2012).

We first state some definitions. A p X p matrix H is called a Hadamard matrix if its
entries take values —1 and +1 and H'H = pl,, where I, is the p x p identity matrix. The
p x p Walsh Hadamard matrix H), is a Hadamard matrix recursively constructed by

H, = <Hp/2 Hyja >7
Hypo —Hyppa

where p = 2™ for some positive integer m and

1 1
m=(} 1)

The first column and the first row of H), consist of all 1’s. Throughout, let H, , denote an
n X p submatrix formed by n rows of Hy,, where n < p = 2.
A binary code of length n and size p is a subset of {0,1}" with p elements. Write it as
a p X n binary matrix Cp,,, = [c1,...,¢p] ", where each row ¢; € {0,1}" is a codeword. Let
w(¢;) denote the number of nonzero entries of ¢;, also called the Hamming weight of ¢;. The
Hamming distance between two codewords ¢; and ¢;, denoted by A(c;, ¢j), is w(e; — ¢;).
Then d(Cp,,) is defined as the minimum distance of code Cp,, ie., minj+; A(c;,cj). A
binary linear code is a binary code the codewords of which form a linear space. A binary
linear code has full rank if its generator matrix has full row rank. The minimum distance of a
full rank binary linear code C), ,, equals its minimum nonzero weight, given as (MacWilliams
and Sloane, 1977)
A(Cpu) = _min_ u(c). (2)
The Walsh Hadamard matrix is closely related to a special binary linear code, called
the binary first-order Reed-Muller code (MacWilliams and Sloane, 1977). We construct a
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binary first-order Reed-Muller code! Cy,,, by
B
Cn= () 3
p,p Bp
1

By, = §(Jp,p - H;), Bp = %(Jp,p + HpT)v
and hereinafter J, , denotes a p x ¢ matrix the entries of which are all 1’s (MacWilliams and
Sloane, 1977). The construction in (3) indicates a direct one-to-one mapping between the
first-order Reed-Muller code Cs), , and the Walsh Hadamard matrix H,, which holds only for
a Walsh Hadamard matrix, but not for a general Hadamard matrix. The same relationship
extends to sub-codes and submatrices. For a sub-code Cs), ,, obtained by taking n columns

of Copp, we have
B
Copn = ( BZ::) ; (4)

where

where . )

We can use (4) to obtain sub-Walsh Hadamard matrices via sub-codes.

Bp,n =

The following theorem connects the coherence of a sub-Walsh Hadamard matrix H,,
and the minimum nonzero weight of its corresponding sub first-order Reed-Muller code
Copn-

Theorem 2 If (Hy ) < 1, Copp constructed in (4) is a full rank binary linear code and

plHap) = 1=~ min_ w(c). (5)
Here (5) does not hold when p(H,, ) = 1, because one can find an Hy,, with u(H, ) of 1
but the minimum nonzero weight not being 0, using the fact that (2) does not hold for a
linear code without full rank.

According to Theorem 2, a sub-code with a large minimum nonzero weight, or equiva-
lently a large minimum distance, leads to a sub-Walsh Hadamard matrix with small coher-
ence. The fact that Cy), , consists of B, ,, and Bp,n stacked together is critical for Theorem 2.
For example, consider two codewords of B}, 4, ¢; = (0,0, 1, 1)" and ¢; =(1,1,0, 0)". They
have the largest possible distance 4, but the coexistence of these two codewords results in
two columns with opposite signs in the sub-Walsh Hadamard matrix Hy p, thus yielding the
largest possible coherence 1. If we only use B, 4 with a large minimum distance, we cannot
rule out the coexistence of ¢; and ¢; since they already have the largest possible distance.
However, if we attach Bp74 under B, 4 to obtain Cy), 4, there will be a pair of codewords
¢ = (0,0,1,1)T and ¢; = (0,0,1, 1)T, which has the smallest possible distance 0. This
makes it possible to correctly rule out the coexistence of ¢; and ¢;. Small coherence requires
that the distance between any two codewords of B,,,, is neither too small nor too large.

1. It corresponds to a resolution IV two-level fractional factorial design.
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Now, our problem is converted into finding a sub first-order Reed-Muller code Cy,,,
with a large minimum nonzero weight. The computational complexity of finding an H,,

with small coherence is
o << ) 2>
n

since it entails computing the dot product of every two columns for every given sub-Walsh
Hadamard matrix. In contrast, the computational complexity of the transferred problem is

o( (1))

since it computes the minimum nonzero weight by one pass over the codewords. However,
it is still computationally prohibitive. Next, we provide an efficient algorithm in the context
of binary linear code to overcome this difficulty.

3.2 Back-Elimination Algorithm

We develop a back-elimination algorithm to intelligently select n columns of the code Coy, .
Let D_; be a sub-code removing the column j of a code D and A;(D) be the number
of codewords with weight ¢ in a code D. The algorithm has two versions: the sequential
version in Algorithm 1 and the weighted average version in Algorithm 2.

Algorithm 1. Sequential Back-Elimination

Input n, p (n < p)

Set no =p and D = Cyp ),

While ng > n
Compute A;(D_;) for i =d(D) —1,...,n9 —d(D) and j =1,...,ng9
Select one of the columns j = j* sequentially minimizing

Aapy-1(D—j), - Apg—ap)(D—;j)

ng <~ ng —1and D < D_j-

Output Hy,p = Jpp — QBIIn, where B, ,, consists of the first p rows of D

Algorithm 1 uses backward elimination to remove p — n columns one by one from the
code (', according to the minimum nonzero weight criterion. The resulting n x p sub-
Walsh Hadamard matrix H,, , has guaranteed small coherence and is a suitable deterministic
sensing matrix for compressed sensing.

Here are some remarks for Algorithm 1. First, for a tie in selecting j*, the algorithm
picks the column with the largest index. Second, the algorithm obtains the outputs for all
integers between n and p with a computational complexity of O(p®). These outputs are
nested since the columns selected for n are contained in the columns selected for n + 1.
Third, one can start with any code Csp 5, not necessarily Cy, ,, if Copr, has a relatively
large minimum nonzero weight. For example, suppose one has a code Cyp, ,, of length ng and
wants to obtain a code Cap,, of length n, where n < ng < p. Then starting the algorithm
with Cy) p, instead of Cyy, ;, would dramatically reduce the computational cost. If Cap 5, has
a relatively large minimum nonzero weight, then the Cs,,, given by the algorithm would
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have a large minimum nonzero weight as well. Fourth, once computed, the indices of the
selected rows can be saved and reused for many compressed sensing problems with no need
to rerun the algorithm, which is desirable in practice.

We present the weighted average version of the back-elimination algorithm in Algo-
rithm 2, which simultaneously takes account of all A;(D_;) in deleting a column. The only
difference between this version and the previous sequential version is that we now minimize

~ no—1

A(D_;) = > bjAi(D—;) with ng being the length of code D and certain by, ..., b, defined
i=1

below, instead of sequentially minimizing Ay py—1(D—j), ..., Any—q(p)(D—;). The weighted

average version is more computationally expensive but yields smaller coherence for some

values of n and p.

Algorithm 2. Weighted Average Back-Elimination

Input n, p (n < p)

Set b, =1 and b;—1 = b;(1.5p+i)/ifori=p,...,2
Set no =p and D = Cyp ),

While ng > n

no—1

A(D_j) — Z bZAZ(D—j) for j=1...,n9
i=1

Select one of the columns j = j* minimizing A(D_j)
n0<—n0—1andD<—D,j*
Output Hyp = Jpp — 2B;n, where B, ,, consists of the first p rows of D
Next, we provide examples of sub-Walsh Hadamard matrices H,,, and sub-codes Cy, ,,

constructed by the algorithm. Tables 1 and 2 present results for p = 64, 128, 256, 512,
1024, 2048 and different sampling rates n/p. If Algorithms 1 and 2 yield two submatrices
with different coherence, we display the coherence of Algorithm 2 in the parentheses. More
results can be found in the Supplementary Materials.
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p =64 p =128 p = 256
n/p | n p(Hnp) | 7 p(Hnp) n_ p(Hpp)
0.80 | 51 0.098 | 102 0.078 205  0.054
0.75 | 48 0.125 | 96 0.083 192 0.062
0.70 | 45 0.111 | 90 0.089 (0.111) | 179  0.073
0.65 | 42 0.143 | 83 0.108 166 0.084
0.60 | 38 0.158 | 77 0.117 154 0.091
0.55 | 35 0.200 | 70 0.143 141 0.092
0.50 | 32 0.250 | 64 0.156 128 0.109
045 |29 0241 | 58 0.172 115 0.113
040 | 26 0231 | 51 0.176 102 0.137
0.35 | 22 0273 | 45 0.200 90  0.156
0.30 | 19 0.368 | 38 0.263 (0.211) | 77  0.169
0.25 | 16  0.375 | 32 0.250 64  0.188
020 | 13 0.385 | 26 0.308 51 0.216

Table 1: Examples for p = 64,128, 256

p =512 p = 1024 p = 2048
n/p | n 1(Hn,p) n 1(Hap) n 1(Hyp)
0.80 | 410 0.039 819 0.028 1638  0.022
0.75 | 384 0.042 (0.047) | 768 0.031 (0.034) | 1536  0.023
0.70 | 358 0.050 717 0.038 1434 0.028
0.65 | 333 0.057 666 0.039 (0.042) | 1331  0.031
0.60 | 307 0.068 (0.062) | 614 0.046 1229 0.035
0.55 | 282 0.071 563 0.052 1126 0.037
0.50 | 256 0.078 512 0.055 1024  0.041
0.45 | 230 0.087 461 0.063 922 0.046
0.40 | 205 0.093 410 0.073 (0.068) | 819 0.050
0.35 | 179 0.106 358 0.078 717 0.057
0.30 | 154 0.130 307 0.088 614 0.065
0.25 | 128 0.141 256  0.109 (0.102) | 512 0.074
0.20 | 102 0.157 (0.176) | 205 0.122 410 0.088

Table 2: Examples for p = 512, 1024, 2048
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4. Theoretical Analysis

We provide theoretical analysis for our constructed sensing matrices. All proofs are deferred
to Appendix A. Our goal is to show how the proposed method makes the minimum distance
of the sub-code as large as possible, because (2) and (5) showed that a larger minimum
distance of the sub-code leads to smaller coherence of the sensing matrix and Section 2
showed that smaller coherence leads to higher signal reconstruction quality.

Deleting an arbitrary column from a sub-code Cs), ,, makes the minimum distance either
decrease by one or remain the same. Theorem 3 shows that Algorithm 1 will not decrease
the minimum distance to zero until ng < m, which means the speed at which the minimum
distance decreases is controlled much better than a random deletion algorithm.

Theorem 3 Let p = 2™. The sub-code Csp,, constructed by Algorithm 1 is a full rank
binary linear code for everyn=m-+1,...,p—1 and d(Copm+1) = 1.

Theorem 3 guarantees that during the while loop of Algorithm 1, the sub-code has full rank
and the connection between coherence and minimum nonzero weight in Theorem 2 holds.
More importantly, d(Cap m+1) = 1 indicates that the minimum distance will not decrease to
zero until ng < m. This is the best possible decreasing speed, because as shown in the proof
of Theorem 3, any sub first-order Reed-Muller code with n < m has a minimum distance
of exactly zero. The following corollary of Theorem 3 shows that on average Algorithm 1
decreases the minimum distance by one in every two deletions.

Corollary 4 For Algorithm 1, the decreasing rate of minimum distance is asymptotically
1/2 for large p.

A stronger result on how Algorithm 1 controls the decreasing speed of minimum distance
is given in Theorem 6. First, Lemma 5 gives a simple fact.

Lemma 5 Suppose that m+1 < n < p =2" and d(Cppn) = d > 1. Let Ag(Coprn) = a.
If Copp—1 is a sub-code obtained by deleting a column of Cap, using Algorithm 1, then
Ad—l(CZp,n—l) S da/n.

Theorem 6 Suppose t is a positive integer such that m +t+1 < n < p = 2™ and
d(Copn) =d >t+1. Let Ag(Coppn) = a. If Coppn—t—1 is a sub-code obtained by deleting
(t+1) columns of Cap, using Algorithm 1 and

t .
n—1
a<[l7— (6)
Ll

then d(Czp’nftfl) Z d—t.

Theorem 6 indicates that if (6) holds, at least one out of ¢t + 1 consecutive deletions in the
process of Algorithm 1 keeps minimum distance the same. This result is conservative since
d(Copn—t—1) can be much greater than d —¢. On the contrary, a random deletion algorithm
has no such guarantee and decreases the minimum distance much faster. Here is a corollary
of Theorem 6.

10
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Corollary 7 Suppose that t is a positive integer such that m+t+1 < n < p = 2" and
d(Copn) =d <n/2. If Copy—t—1 is a sub-code obtained by deleting (t + 1) columns of Cap p,
using Algorithm 1 and

t .
n—u
-1
p-1<]l5= (7)
=0
then d(Cgp’n,tfl) Z d—t.

When ¢ = m — 1, (7) holds under the basic assumptions of the corollary, because p — 1 <
p=2m =241 < T['_{(n —4)/(d —i)}. Therefore, Corollary 7 indicates that, as long
as d < n/2, at least one out of m consecutive deletions in the process of Algorithm 1
keeps minimum distance the same. Moreover, when d/n is smaller, the decreasing speed of
minimum distance will be even lower than this.

For Algorithm 1, we provide another lower bound for d(Cyp, ) in the following theorem.

Theorem 8 If Cyy,, is the sub-code constructed by Algorithm 1, z is a nonnegative integer,
and

¢ .
TP =1 =3, (1) —i
p—1< H 51 ;
pairs p/2—1— Zl§j<y tj—1

foralll <y <z, then d(CZP,nflleng(tﬁl)) >p/2—1=3 01 5, ta

Finally, we provide analysis for Algorithm 2 below.

Theorem 9 Ift is an integer such that

p/2 P
1.5p 1.5p
| | <1+i> Z(Qp—Q)' [] <1+Z_>,
i=t+1 1=n+1

then d(Cappn) >t + 1, where Copp, is the sub-code constructed by Algorithm 2.

Corollary 10 If Csp,, is the sub-code constructed by Algorithm 2, then

Corollary 10 indicates that, when Algorithm 2 is used, at least one out of three deletions
keeps minimum distance the same, which is a stronger guarantee than Algorithm 1.

5. Comparison with Existing Methods

We conduct extensive comparisons with some existing methods to demonstrate the supe-
riority of our method in terms of coherence, probabilities of signal reconstructions and
performance of signal reconstructions in real image applications.

11
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5.1 Comparison of Coherence

We compare the coherence of our proposed method with the coherence of four deterministic
construction methods proposed by DeVore (2007), Li et al. (2012), Yu and Zhao (2013) and
Guo and Liu (2018).

First, we introduce each competing method. For a given prime number ¢ and a positive
integer r < ¢, DeVore (2007) constructed an n X p deterministic sensing matrix A with
n=¢q* p=q" " and u(A) = r/q. For given positive integers r and s, Li et al. (2012)
constructed an n x p deterministic sensing matrix A with n = 2"(N, — 1), p = 2™ and
w(A) <s/(N,—1), where n < p, s < N, — 1, and

2" +1 r=2,6 mod 8
or 414 202)/2 = mod 8
N,={ 2r4+1-—20+2/2 = mod 8 .
2 4 14200/2 =17 mod 8
2r 41 —20tD)/2 =35 mod 8

For a given prime number g and a nonnegative integer § < ¢ with ¢+40+1 =0 mod 4, Yu
and Zhao (2013) constructed an n x p deterministic sensing matrix A with n = ¢? 4+ ¢+ 1,
p=(g+d6+1)n and pu(A) < max{l/(¢+1),0/(¢+1)}. For a given integer ¢ > 2, Guo and
Liu (2018) constructed an n x p deterministic sensing matrix A with n = (¢> + 1)(q + 1),
p=(¢"+1)(¢* +q+1) and u(A) = 1/(g +1).

Tables 3 to 6 give the coherence of each of the four methods and the proposed method
for some n and p.

DeVore Proposed
g T n p A | p p(Hpp)
3 2 9 27 0.667 32 0.556
5 2 25 125 0.400 | 128 0.360
5 3 25 625  0.600 | 1024 0.520
5 4 25 | 3125 0.800 | 4096 0.600
7T 2 49 343 0.286 | bH12 0.265
7 3 49 | 2401 0.429 | 4096 0.388
11 3 121 | 14641 0.273 | 16384  0.256

Table 3: Coherence of DeVore (2007)’s method and the proposed method
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Li et al. Proposed

n | p WA | p p(Hy)
16 64 0.750 | 64 0.375
32 64 0.500 | 64 0.250
32 | 512 0.750 | 512 0.375
384 | 4096 0.125 | 4096  0.104
768 | 1024 0.083 | 1024  0.031

Ui W W N
N W W Wn

Table 4: Coherence of Li et al. (2012)’s method and the proposed method

Yu and Zhao Proposed
g 0 n P pA) | p p(Hnp)
7T 4 57 684  0.500 | 1024 0.298
11 4 133 | 2128 0.333 | 4096 0.203
13 6 183 | 3660 0.429 | 4096 0.169
13 10 183 | 4392 0.714 | 8192 0.191
17 6 307 | 7368 0.333 | 8192 0.140
17 10 307 | 8596 0.556 | 16384  0.153
17 14 307 | 9824 0.778 | 16384  0.153
19 4 381 | 9144 0.200 | 16384 0.134
19 8 381 | 10668 0.400 | 16384  0.134
19 12 381 | 12192 0.600 | 16384  0.134
19 16 381 | 13716 0.800 | 16384  0.134
23 4 553 | 15484 0.167 | 16384  0.107

Table 5: Coherence of Yu and Zhao (2013)’s method and the proposed method

Guo and Liu Proposed
g n P uA) | p u(Hpp)
4 85 357 0.200 | 512 0.176
5 156 806  0.167 | 1024 0.141
6 259 | 1591 0.143 | 2048 0.120
7
8
9

400 | 2850 0.125 | 4096 0.105
585 | 4745 0.111 | 8192 0.091
820 | 7462 0.100 | 8192 0.073
10 1111 | 11211 0.091 | 16384  0.068

Table 6: Coherence of Guo and Liu (2018)’s method and the proposed method
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As shown in the tables above, the coherence of our method is smaller than that of the four
competing methods, even when our sensing matrices have more columns. In addition, given
the number of columns p, our method is more flexible as it constructs sensing matrices with
any number of rows less than p, whereas the four competing methods all have restrictions
on the numbers of rows of the sensing matrices.

5.2 Comparison of Reconstruction Probability

We compare the reconstruction probabilities of our method with those of DeVore (2007)’s
method and Guo and Liu (2018)’s method by simulations.

To make our simulations effective, we deviate from the conventional choice of fixing
the original signal x to a specific predetermined value. This choice may be potentially
unconvincing, as it focuses on a particular instance of the signal. To be more statistical,
we randomly generate the original signal x in the simulations, while maintaining fixed
values for the parameters p and n. This random approach gives a more comprehensive
assessment to capture a broader spectrum of scenarios and provide a better understanding
of the performance of different methods under varying signal conditions.

For each sparsity level s, we randomly generate a total of 5000 s-sparse original sig-
nals. Then we compress each original signal x by a sensing matrix and use the Orthogonal
Matching Pursuit (OMP) algorithm (Pati et al., 1993) to obtain the reconstructed signal
Z. Let the successful and unsuccessful reconstructions correspond to the outcomes of 1
and 0 respectively, where success means the Signal-to-Noise Ratio (SNR), calculated as
101logyo(||z||?/]|x — £]|?), surpasses a threshold of 100. For each sparsity level s, we compute
the reconstruction probability as the mean of the 5000 binary outcomes.

5.2.1 COMPARISON WITH DEVORE (2007)

Let the dimensions of the original signals and the measurement vectors be 125 and 25,
respectively. We follow DeVore’s method to construct a sensing matrix with p = 125 and
n = 25, corresponding to ¢ = 5 and r = 2. We construct our sensing matrix with p = 128
and n = 25, and append 3 zeros to the end of each original signal to apply our sensing
matrix. The probabilities of reconstructions across varying sparsity levels are plotted in
Figure 1, where the probabilities of reconstructions of a random Gaussian sensing matrix
are provided as a benchmark.

14
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Figure 1: The probabilities of reconstructions of a random Gaussian matrix, a matrix con-
structed by DeVore’s method and a matrix constructed by our method.

Figure 1 shows that for every s, the probability of reconstruction of our sensing matrix is
significantly higher than that of DeVore’s sensing matrix and the random Gaussian matrix,
because of the smaller coherence of our sensing matrix. In addition, DeVore’s sensing
matrix performs equally well as the random Gaussian matrix but without variability, which
demonstrates the superiority of deterministic sensing matrices.

5.2.2 COMPARISON WITH GUO AND Liu (2018)

Let the dimensions of the original signals and the measurement vectors be 252 and 45
respectively. We follow Guo and Liu’s method to construct a sensing matrix with p = 252
and n = 45 according to Example 3.1 of Guo and Liu (2018), which corresponds to d = 2,
I =5 and N = 10 in the context of their Example 3.1. We construct our sensing matrix
with p = 256 and n = 45, and append 4 zeros to the end of each original signal to apply
our sensing matrix. The probabilities of reconstructions across varying sparsity levels are
plotted in Figure 2.
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Figure 2: The probabilities of reconstructions of a matrix constructed by Guo and Liu’s
method and a matrix constructed by our method.

Figure 2 shows a consistent pattern across varying sparsity levels: the probability of
reconstruction of our method consistently surpasses that of Guo and Liu’s method. This
significant difference is due to the smaller coherence of our sensing matrix.

5.3 Real Applications

We compare our method with DeVore (2007)’s method in real image examples. Our setup
here follows the standard practice in image processing to provide a meaningful evaluation
of the image reconstruction performance.

We use three images Boat, Baboon and Peppers. Each image is represented as a 512 x512
matrix of pixels. The Daubechies 9/7 wavelet basis is commonly used in image processing
to capture and represent complex image features in a sparse and efficient manner, which
balances between localization and frequency representation. We use the Daubechies 9/7
wavelet basis to represent each of the three images as a sparse vector in the wavelet domain.
This sparse vector is compressible, which is the original sparse signal we will compress in
the next step.

Since the dimension of the original sparse signal 5122 = 262144 is large, we use the
following block diagonal sensing matrix A to compress it:

M
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where each block M is an ¢ x k matrix constructed by either DeVore’s method or our
Algorithm 1, and the remaining entries are all zero. Because u(A) = (M) due to this
block diagonal structure, the coherence of A remains small. Let £ =9, k = 32 and use 8192
blocks, resulting in a sensing matrix A with p = 8192 x 32 = 262144, n = 8192 x 9 = 73728
and a sampling rate of 73728/262144 ~ 28%.

After compressing the original sparse signal by the above block diagonal sensing matrix,
we reconstruct the signal by the GPSR software (Figueiredo et al., 2007) and obtain the
reconstructed image by applying the inverse wavelet transform on the reconstructed signal.
The GPSR software employs gradient-based optimization techniques commonly used for
sparse signal recovery in compressed sensing.

We use the Peak Signal-to-Noise Ratio (PSNR) to evaluate the quality of the recon-
structed image. The PSNR is defined as 10log;,(255%/MSE(z, #)), where x is the original
image and Z is the reconstructed image. A higher PSNR indicates a higher quality of the
reconstruction.

In Figures 3 to 5, for each image of Boat, Baboon and Peppers, we show the original
image and the images reconstructed from the compressions given by DeVore’s method and
our proposed method. We also provide the PSNRs in the figure captions. For all the
three examples, the PSNRs of the images reconstructed from our compressions are signif-
icantly higher than those reconstructed from DeVore’s compressions. Furthermore, visual
inspection of the reconstructed images reveals some significant advantage of our method.
The images reconstructed from DeVore’s compressions exhibit blurring, which indicates a
compromised fidelity, whereas the images reconstructed from our compressions are sharper
and more faithful. These findings demonstrate the superiority of our method in preserving
the image information during the compression process, and its accuracy and robustness in
achieving superior image reconstruction results. In addition, these image reconstruction
examples underscore the effectiveness of the block diagonal sensing matrix constructed by
our method, particularly in handling scenarios with very large p.

17



Q1, HE, HunG AND CHIEN

Figure 3: 512 x 512 Boat image reconstruction. (a) Original Boat image (b) DeVore’s
method (PSNR: 22.69 dB) (¢) Our method (PSNR: 26.42 dB).

Figure 4: 512 x 512 Baboon image reconstruction. (a) Original Baboon image (b) DeVore’s
method (PSNR: 18.79 dB) (¢) Our method (PSNR: 20.70 dB).

Figure 5: 512 x 512 Peppers image reconstruction. (a) Original Peppers image (b) DeVore’s
method (PSNR: 25.88 dB) (¢) Our method (PSNR: 29.50 dB).
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6. Discussion

We proposed a method for constructing a new class of deterministic compressed sensing
matrices by intelligently selecting some rows of a Walsh Hadamard matrix. Compared to
existing deterministic sensing matrices, the proposed method constructs sensing matrices
with smaller coherence for many values of n and p. It also constructs sensing matrices for
any numbers of rows n and columns p with n < p. Depending on the required number of
columns, one can either choose a subset of columns of our sensing matrices or use a block
diagonal version of our sensing matrices, for which the coherence would further decrease
or remain the same. Recall that the proposed algorithm has a computational complexity
of O(p?). It would be computationally expensive for our method to construct a standard
non-block diagonal sensing matrix with very large p, e.g., p = 32768, 65536. However, as
shown in Section 5.3, it is still feasible to apply our method in real applications with very
large p, e.g., p = 262144 by using a block diagonal sensing matrix. Moreover, our method
aligns with the Fast Hadamard Transform technique. In addition, the row indices of the
submatrices given by our back-elimination algorithms can be saved and reused without
the need to rerun the algorithms. Finally, our sensing matrices, which consist of only +1,
significantly reduce the cost of storage, computation and hardware implementation. The
superiority of our method is demonstrated by numerical simulations and real applications
in image reconstruction.

Some possible directions for future work are as follows. First, one can propose a new
criterion to delete columns in the back-elimination algorithms. It is of interest to find better
criteria to make the algorithms more efficient or yield smaller coherence. Second, one can
apply our method to other statistical applications requiring design or model matrices with
small coherence.

Our proposed method can also be applied to construct better subsampled Hadamard
transforms in other statistical and machine learning problems, including matrix approxima-
tion, matrix completion, kernel regression and least square. This line of research sheds new
light on how experimental design researchers tackle modern challenges in the big data era.
The combined benefits of the new experimental design thinking and the power of large-scale
statistical analysis can solve larger and more complex problems.
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Appendix A. Proofs

Theorem 2 If (Hy ) < 1, Copp constructed in (4) is a full rank binary linear code and

pHnp) =1~ 72106022,120 Lo (e) (5)
Proof First, since a first-order Reed-Muller code Cy, ), in (3) is a binary linear code, Cap p,
obtained by taking some columns of Cy, ), is binary linear as well.

Second, p(Hyp) < 1 indicates no two columns of H,,, have completely identical or
completely opposite signs. By the construction of Cy,,, this implies that Co,, has no
equal codewords. It then follows that the generator matrix of Cy,,, has full row rank.

Finally, by Lemma 1 in Cheng and Tang (2001), b h; = n — 2A(c;, ¢;j) for any i # 7,
where h; is the ith column of H,, , and ¢; is the ith codeword of B, ,,. Thus,

1(Hn,p)
Th.
Ty
i# n

-2

i#j n

2 . 2
ZmaX[rggx{l - Al )}y —Igél?{l - Alei )]
2 2

=max{l — - rgél;lA(ci, ¢j),—1+ - r?%xA(ci, ¢i)}

=max[l — 2 min A(¢;, ¢j), —1 + 2 max{n — A(c¢;, ¢;)}]

n i#j n i#j
= max HllIlA C;, Cj mlﬂA C;y Cq
n i#j s n i#j I

2
=1 — =d(Copn),
n ( 2p,)

where ¢; = J,, 1 — ¢j is the counterpart of ¢; in Bp,n- Since Cyjp, 5, has full rank and is linear,

d(Copn) = i
(Copn) cecin, ﬂ)w(C),

which completes the proof. |

Theorem 3 Let p = 2™. The sub-code Cap,, constructed by Algorithm 1 is a full rank
binary linear code for everyn=m+1,...,p—1 and d(Copm+1) = 1.

Proof First, since Cyy,,, is binary linear, the sub-code Cy,, obtained by the algorithm is
binary linear as well.

Second, since each step of the algorithm deletes only one column, the minimum distance
decreases at most by 1. Hence, there exists an ng such that Csp ,, and Cap ,,,—1 constructed
by the algorithm have d(Csp,,) = 1 and d(Capn,—1) = 0, respectively. Since Csp p, has
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full rank and is linear, the minimum distance of 1 indicates that it has some rows with
weight 1, i.e., A1(C2pp,y) > 0. Consider the submatrix Cop p, (1) consisting of the rows with
weight 1. None of its columns can have more than one 1; otherwise it has two equal rows,
which contradicts with d(Cgpn,) = 1. None of its columns consists of only 0’s; otherwise
Algorithm 1 would delete a column consisting of only 0’s in Cop (1) and thus will not
decrease the minimum distance to 0, contradicting with the fact d(C2pn,—1) = 0. Hence,
Copno (1) is an ng x ng submatrix, each row or column of which has exactly one 1. These
no rows form a basis of the linear space {0,1}". Since Cypp, is a linear code, 2" < 2p,
which means ng < m + 1.

Suppose that ng < m. Since any sub-Walsh Hadamard matrix H,,, has at most
20 < 2™ —= p possible different columns, there will either be two identical columns or
two columns with opposite signs, resulting that d(Cap,,) = 0, which is a contradiction.
Therefore, ng = m + 1, implying d(Capm+1) = 1.

Finally, since the minimum distance will not increase in the process of deleting columns,
forevery n =m+1,...,p—1, d(Copn) > d(C2pm+1) = 1, which indicates they all have full
rank. |

Corollary 4 For Algorithm 1, the decreasing rate of minimum distance is asymptotically
1/2 for large p.

Proof The decreasing rate of minimum distance is the average amount of decrease in min-
imum distance as ng decreases from p to m + 1. Since d(Csypp) = p/2 (MacWilliams and
Sloane, 1977) and d(Capm+1) = 1, the decreasing rate equals to (p/2—1)/(p— (logy p+1)),
which approaches to 1/2 as p goes to infinity. |

Lemma 5 Suppose that m+1 < n < p =2" and d(Capp) = d > 1. Let Ay(Copr) = a.
If Copp—1 is a sub-code obtained by deleting a column of Cap, using Algorithm 1, then
Aa-1(Copp—1) < da/n.

Proof According to Algorithm 1,

Ad—l(CZp,nfl) = min {Z CQp,n(d)ila ) Z CQp,n(d)in} s
i=1 i=1

where Cy) ,,(d) is the submatrix consisting of the rows with weight d in Cs,, ,,, and Cop n(d)4;
is the (4, j)th entry of Cyp . (d). Since

n a

Z Z Cgpyn(d)ij = da,

j=1i=1

we have Ag_1(Coppn—1) < da/n. [ |
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Theorem 6 Suppose t is a positive integer such that m +t+1 < n < p = 2™ and
d(Copn) =d >t+1. Let Ag(Copypn) = a. If Coppn—t—1 is a sub-code obtained by deleting
(t+1) columns of Capp using Algorithm 1 and

=

then d(Cgp’n,tfl) Z d—t.

Proof By Lemma 5 and (6),

t .
d—1
Ag—t-1(Copp—t—1) < CLH —— < 1.
=0
Hence, Ag—t—1(Copn—t—1) =0, implying d(Copp—t—1) > d —t. |

Corollary 7 Suppose that t is a positive integer such that m+t+1 < n < p = 2" and
d(Copn) =d <nj2. If Copy—t—1 is a sub-code obtained by deleting (t + 1) columns of Cap p,
using Algorithm 1 and

t .
n—1
-1 7
p <”d—i’ (7)
then d(Czp’nftfl) Z d—t.

Proof Because Ay(Copn) = An(Copn) =1, Ai(Copn) = Ap—a(Coppn), 0 <d <n/2 <n-—d,
and Y7 A, (Coprn) =2p, Ag(Coprn) < p— 1. By Theorem 6, d(Coppn—t—1) > d —t. [ ]

Theorem 8 If Cyy,,, is the sub-code constructed by Algorithm 1, z is a nonnegative integer,
and

t .

TP =1 =2t +1) —i
p—-1<]] o :
=0 p/2—-1— Zl§j<y tj—1t

forall 1 <y < z, then d(CQPM*l*Zlgj@(tzH)) >p/2—-1-— Zl§j<z t,.

Proof For z = 0, because d(Cap,) = p/2, we have d(Copp—1) > p/2 — 1. Then the result
can be proved by performing induction on z and repeatedly applying Corollary 7. |

Theorem 9 Ift is an integer such that

p/2 p
1.5p 1.5p
| | (1+i> Z(?p—?)' [] <1+Z_>,
i=t+1 1=n-+1

then d(Cappn) >t + 1, where Cop.y, is the sub-code constructed by Algorithm 2.
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Proof Let D = Cy), p,,, the sub-code obtained by deleting p — ng columns of Cy, ;. Since

ng no—1

S AD ;) =>"Y" bhA(D)
j=1

j=1 i=1

_ Z {biAi(D)(no i)+ (1 + 1'5p> biAi(D)i}

= A_(D)(no + 1.5p),

there exists a j such that
AD_y) < 1+ =DYA(D).

Consequently,
~ 1.5 p
ACapna) < (1422 A(Capp),

no

where C3p,,—1 is obtained by deleting a column of Csp,, using Algorithm 2. Since

A(CZp,p) = (2p - 2)bp/2,

A(Copp) < A(Capyp) f[ <1+1‘.5p>

7

i=n+1
L 1.5p
i=n-+1
-1
P p/2
1.5 1.5
=@2p—2b ] <1+,p> 11 <1+.p>
i=n+1 v i=t+1 ¢
S bt7
which implies d(Capn) >t + 1. [ ]

Corollary 10 If Cyy,, is the sub-code constructed by Algorithm 2, then

Proof Since

(2p —2r)2(p = 31)* = 4(p — 1) (p — 1) = (0.5p — 2)%(25p = 31)° (0<r < D),
we have 2 5 3 o5 3
p— T . p— T p
log —~ = > 20 2T p<r< .
BO0sp—2r =2 % 3 O=r=<7)
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As a result, for any r € [0,p/4],

2 1.5p+0.5p —2r —1 1.5p+p—3r

—log > log —————

3 0.5p —2r —1 p—3r

1 15p+05p—2r—1 1 1.5p+0.5p — 2r — 2 15p+p—3r—1
—log + —log > log ,
3 0.5p —2r —1 3 0.5p —2r — 2 p—3r—1

2

1.5p+0.5p —2r — 2 15p+p—3r—2
og > log .
3 0.5p — 2r — 2 p—3r—2

In addition, for any r € [0,p/2],

1 1.5 0.5p —
2 0.5p —r

We have
log(2p — 2) < log 2™ = (m + 1) log 2.

Therefore, letting t = |p/2 —2(p—n)/3—m/2—1/2], where |x| denotes the largest integer
no greater than x, we have

p/2 P

1.5 1.5

[ <1+,p> > (2p-2) [] <1+,p>.
) 2 . 7
i=t+1 =n+1

Therefore, according to Theorem 9,

d(c2p7n)zt+1zp_2(1’—")_m_;

which completes the proof. |

24



Coherence

Coherence

STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Appendix B. Comparison with UFE(s?*)-Optimal Designs

In this section, we compare the coherence of the U E(s?)-optimal designs and the proposed
sensing matrices. Since for given n and p, any n rows of the p x p Walsh Hadamard
matrix form a U E(s?)-optimal design, we construct 30 U E(s?)-optimal designs by randomly
selecting the n rows, compute the coherence for each of the 30 designs and use the median
of the 30 coherence. The proposed sensing matrices are all constructed by Algorithm 1.
For p = 256,512,1024,2048 and each n between 0.125p and 0.5p, we plot the median
coherence of the U F(s?)-optimal designs and the coherence of the proposed sensing matrices
in Figure 6 below. As shown in the figure, the coherence of the proposed sensing matrices
is much smaller than the median coherence of the U E(s?)-optimal designs for all p and n.
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Figure 6: Coherence of the U E(s?)-optimal designs and the proposed sensing matrices for
p = 256,512,1024, 2048
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Coherence of the Sensing Matrices Constructed by Algorithm 1 for p =
32, 64, 128, 256, 512, 1024, 2048, 4096, 8192, 16384 and Many Values of n

Table 1: Coherence for p =32 and 5 < n < 32

n N(Hn,p) n N(Hn,p) n M(Hn,p) n M(Hn,p)
32 0.0000 25 0.2000 18 0.3333 11 0.4545
31  0.0323 24 0.1667 17 0.2941 10 0.4000

30 0.0667 23 0.2174 16 0.2500 9  0.5556
29 0.1034 22 0.1818 15 0.3333 8 0.5000
28 0.1429 21 0.2381 14 0.2857 7 0.7143
27 0.1852 20 0.2000 13 0.3846 6  0.6667
26 0.1538 19 0.2632 12 0.3333 5  1.0000
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64
63
62
61
60
59
o8
o7
o6
95
54

N(Hn,p)
0.0000

0.0159
0.0323
0.0492
0.0667
0.0847
0.1034
0.0877
0.0714
0.0909
0.1111
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Table 2: Coherence for p = 64 and 10 < n < 64

n
53
52
o1
50
49
48
47
46
45
44
43

N(Hn,p)
0.1321

0.1154
0.0980
0.1200
0.1429
0.1250
0.1489
0.1304
0.1111
0.1364
0.1628

n
42
41
40
39
38
37
36
35
34
33
32

N(Hn,p)
0.1429

0.1707
0.2000
0.1795
0.1579
0.1892
0.2222
0.2000
0.1765
0.2121
0.2500

n
31
30
29
28
27
26
25
24
23
22
21

N(Hn,p)
0.2258

0.2667
0.2414
0.2143
0.1852
0.2308
0.2800
0.2500
0.3043
0.2727
0.2381

n
20
19
18
17
16
15
14
13
12
11
10

N(Hn,p)
0.3000

0.3684
0.3333
0.4118
0.3750
0.4667
0.4286
0.3846
0.5000
0.4545
0.6000
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Table 3: Coherence for p =128 and 9 <n < 128

no p(Hpp) n p(Hnp) no p(Hnp) 1o p(Hnp) 1o p(Hyp)
128 0.0000 104 0.0769 80 0.12560 56 0.1786 32  0.2500
127 0.0079 103 0.0874 79 0.1139 55 0.1636 31 0.2903
126 0.0159 102 0.0784 78 0.1282 54 0.1852 30 0.2667
125 0.0240 101 0.0891 77 0.1169 53 0.1698 29 0.3103
124 0.0323 100 0.0800 76 0.1316 52 0.1923 28 0.2857
123 0.0407 99 0.0909 75 0.1200 51 0.1765 27 0.3333
122 0.0492 98 0.0816 74 0.1351 50 0.2000 26 0.3077
121 0.0579 97 0.0928 73 0.1233 49 0.1837 25 0.3600
120  0.0500 96 0.0833 72 0.1389 48 0.2083 24 0.3333
119  0.0588 95 0.0947 71 0.1268 47 0.1915 23 0.3913
118  0.0508 94  0.0851 70 0.1429 46 0.2174 22 0.3636
117 0.0598 93  0.0968 69 0.1304 45 0.2000 21 0.3333
116 0.0517 92  0.0870 68 0.1471 44 0.2273 20 0.4000
115  0.0609 91  0.0989 67 0.1343 43 0.2093 19 0.3684
114 0.0526 90 0.0889 66 0.1515 42 0.1905 18 0.4444
113 0.0619 89 0.1011 65 0.1385 41 0.2195 17 0.4118
112 0.0714 88 0.0909 64 0.1562 40 0.2500 16 0.5000
111 0.0631 87 0.1034 63 0.1429 39 0.2308 15 0.4667
110  0.0545 86 0.1163 62 0.1613 38 0.2632 14 0.4286
109 0.0642 85 0.1069 61 0.1475 37 0.2432 13 0.5385
108 0.0741 84  0.0952 60 0.1667 36 0.2222 12  0.5000
107  0.06564 83 0.1084 59 0.1525 35 0.2571 11 0.6364
106  0.0566 82  0.1220 58 0.1724 34 0.2353 10 0.6000
105 0.0667 81  0.1111 57 0.1579 33 0.2727 9  0.7778
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Table 4: Coherence for p = 256 and 12 < n < 256
no p(Hpp) n p(Hnp) 1 p(Hpp) no p(Hnp) no p(Hnp)
256 0.0000 207 0.0531 158 0.0886 109 0.1193 60 0.2000
255 0.0039 206 0.0583 157 0.0828 108 0.1296 59 0.2203
254 0.0079 205 0.0537 156 0.0897 107 0.1215 58 0.2414
253  0.0119 204 0.0588 155 0.0839 106 0.1321 57 0.2281
252 0.0159 203 0.0542 154 0.0909 105 0.1238 56 0.2143
251 0.0199 202 0.0594 153 0.0850 104 0.1346 55 0.2364
250 0.0240 201 0.0547 152 0.0921 103 0.1262 54 0.2222
249 0.0281 200 0.0600 151 0.0861 102 0.1373 53 0.2075
248 0.0323 199 0.0553 150 0.0933 101 0.1287 52 0.2308
247 0.0283 198 0.0505 149 0.1007 100 0.1400 51 0.2157
246 0.0244 197 0.0558 148 0.0946 99 0.1313 50  0.2400
245  0.0286 196 0.0612 147 0.0884 98 0.1429 49 0.2245
244 0.0328 195 0.0667 146 0.0959 97 0.1546 48  0.2500
243  0.0370 194 0.0619 145 0.0897 96 0.1458 47 0.2340
242 0.0331 193 0.0674 144 0.0972 95 0.1368 46  0.2609
241 0.0290 192 0.0625 143 0.0909 94 0.1489 45 0.2444
240 0.0333 191 0.0681 142 0.0986 93 0.1398 44 0.2727
239  0.0377 190 0.0632 141 0.0922 92 0.1522 43  0.2558
238 0.0336 189 0.0688 140 0.1000 91 0.1429 42  0.2857
237  0.0295 188 0.0638 139 0.0935 90 0.1556 41  0.2683
236 0.0339 187 0.0695 138 0.1014 89 0.1461 40 0.3000
235 0.0383 186 0.0645 137 0.0949 88 0.1591 39 0.2821
234  0.0427 185 0.0703 136 0.1029 87 0.1494 38 0.2632
233  0.0386 184 0.0652 135 0.0963 86 0.1628 37 0.2973
232 0.0345 183 0.0710 134 0.1045 85 0.1529 36 0.2778
231 0.0390 182 0.0659 133 0.0977 84 0.1429 35 0.3143
230 0.0435 181 0.0718 132 0.1061 83 0.1566 34 0.2941
229 0.0393 180 0.0667 131 0.0992 82 0.1463 33 0.3333
228 0.0351 179 0.0726 130 0.1077 81 0.1605 32 0.3125
227 0.0396 178 0.0674 129 0.1008 80 0.1500 31 0.3548
226 0.0442 177 0.0734 128 0.1094 79 0.1646 30 0.3333
225  0.0400 176 0.0682 127 0.1024 78 0.1538 29 0.3103
224 0.0357 175 0.0743 126 0.1111 77 0.1688 28 0.3571
223 0.0404 174 0.0805 125 0.1040 76 0.1579 27 0.3333
222 0.0450 173 0.0751 124 0.1129 75 0.1733 26  0.3846
221 0.0498 172 0.0698 123 0.1057 74 0.1622 25 0.3600
220 0.0455 171 0.0760 122 0.1148 73 0.1781 24 0.4167
219 0.0502 170 0.0824 121 0.1074 72 0.1667 23 0.3913
218 0.0459 169 0.0769 120 0.1167 71 0.1831 22 0.4545
217 0.0507 168 0.0714 119 0.1092 70 0.1714 21  0.4286
216 0.0463 167 0.0778 118 0.1186 69 0.1884 20 0.4000
215 0.0512 166 0.0843 117 0.1111 68 0.1765 19 04737
214  0.0467 165 0.0788 116 0.1034 67 0.1940 18 0.4444
213 0.0516 164 0.0854 115 0.1130 66 0.1818 17 0.5294
212 0.0566 163 0.0798 114 0.1228 65 0.2000 16  0.5000
211  0.0521 162 0.0864 113 0.1150 64 0.1875 15 0.6000
210 0.0571 161 0.0807 112 0.1071 63 0.2063 14 0.5714
209 0.0526 160 0.0875 111 0.1171 62 0.1935 13 0.6923
208 0.0577 159 0.0818 110 0.1273 61 0.2131 12 0.6667
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Table 5: Coherence for p = 512 and 253 < n < 512
n /L(Hn.,p) n .U(Hn,p) n ,Uf(Hn,p) n M(Hn,p) n N(H7L,p)
512 0.0000 460 0.0261 408 0.0392 356 0.0506 304 0.0658
511 0.0020 459 0.0283 407 0.0418 355 0.0535 303 0.0627
510 0.0039 458 0.0306 406 0.0394 354 0.0508 302 0.0596
509 0.0059 457 0.0284 405 0.0420 353 0.0538 301 0.0631
508 0.0079 456 0.0307 404 0.0396 352 0.0511 300 0.0667
507 0.0099 455 0.0286 403 0.0422 351 0.0541 299 0.0702
506 0.0119 454 0.0308 402 0.0448 350 0.0514 298 0.0671
505 0.0139 453 0.0287 401 0.0424 349 0.0544 297 0.0707
504 0.0159 452 0.0265 400 0.0400 348 0.0517 296 0.0676
503 0.0179 451 0.0288 399 0.0426 347 0.0548 295 0.0644
502 0.0159 450 0.0311 398 0.0452 346 0.0520 294 0.0612
501 0.0180 449 0.0334 397 0.0428 345 0.0551 293 0.0648
500 0.0160 448 0.0312 396 0.0455 344 0.0523 292 0.0685
499  0.0180 447 0.0336 395 0.0430 343 0.0554 291 0.0722
498  0.0201 446 0.0314 394 0.0457 342 0.0526 290 0.0690
497  0.0181 445 0.0337 393 0.0433 341 0.0557 289 0.0657
496  0.0161 444 0.0315 392 0.0459 340 0.0529 288 0.0694
495  0.0182 443 0.0339 391 0.0435 339 0.0560 287 0.0732
494  0.0202 442 0.0317 390 0.0462 338 0.0533 286 0.0699
493  0.0223 441 0.0340 389 0.0437 337 0.0564 285 0.0667
492  0.0203 440 0.0318 388 0.0412 336 0.0595 284 0.0704
491  0.0183 439 0.0342 387 0.0439 335 0.0567 283 0.0742
490 0.0204 438 0.0320 386 0.0466 334 0.0539 282 0.0709
489  0.0225 437 0.0343 385 0.0442 333 0.0571 281 0.0747
488  0.0205 436 0.0367 384 0.0417 332 0.0602 280 0.0714
487 0.0226 435 0.0345 383 0.0444 331 0.0574 279 0.0753
486  0.0206 434 0.0323 382 0.0471 330 0.0606 278 0.0719
485  0.0227 433 0.0346 381 0.0446 329 0.0578 277 0.0758
484  0.0248 432 0.0370 380 0.0421 328 0.0549 276 0.0725
483  0.0228 431 0.0348 379 0.0449 327 0.0581 275 0.0764
482  0.0207 430 0.0326 378 0.0476 326 0.0613 274 0.0730
481  0.0229 429 0.0350 377 0.0504 325 0.0585 273 0.0769
480  0.0250 428 0.0374 376 0.0479 324 0.0617 272 0.0735
479  0.0230 427 0.0351 375 0.0453 323 0.0588 271 0.0775
478  0.0209 426 0.0329 374 0.0481 322 0.0621 270 0.0741
477 0.0231 425 0.0353 373 0.0456 321 0.0592 269 0.0781
476 0.0252 424 0.0377 372 0.0430 320 0.0625 268 0.0746
475  0.0232 423 0.0355 371 0.0458 319 0.0596 267 0.0787
474  0.0211 422  0.0379 370 0.0486 318 0.0629 266 0.0752
473 0.0233 421 0.0356 369 0.0515 317 0.0599 265 0.0792
472 0.0254 420 0.0381 368 0.0489 316 0.0633 264 0.0758
471 0.0276 419 0.0358 367 0.0463 315 0.0603 263 0.0798
470  0.0255 418 0.0335 366 0.0492 314 0.0573 262 0.0763
469  0.0277 417 0.0360 365 0.0521 313 0.0607 261 0.0805
468 0.0256 416 0.0385 364 0.0495 312 0.0641 260 0.0769
467  0.0278 415 0.0410 363 0.0523 311 0.0675 259 0.0811
466  0.0258 414 0.038 362 0.0497 310 0.0645 258 0.0775
465 0.0280 413 0.0412 361 0.0526 309 0.0680 257 0.0817
464  0.0259 412  0.0388 360 0.0500 308 0.0649 256 0.0781
463  0.0281 411 0.0414 359 0.0529 307 0.0684 255 0.0824
462  0.0260 410 0.0390 358 0.0503 306 0.0654 254 0.0787
461  0.0282 409 0.0416 357 0.0532 305 0.0623 253 0.0830



n
252
251
250
249
248
247
246
245
244
243
242
241
240
239
238
237
236
235
234
233
232
231
230
229
228
227
226
225
224
223
222
221
220
219
218
217
216
215
214
213
212
211
210
209
208
207
206
205
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Table 6: Coherence for p = 512 and 13 < n < 252

p(Hr p)
0.0794
0.0837
0.0800
0.0843
0.0806
0.0850
0.0813
0.0776
0.0820
0.0782
0.0744
0.0788
0.0833
0.0879
0.0840
0.0886
0.0847
0.0894
0.0855
0.0901
0.0862
0.0909
0.0870
0.0830
0.0877
0.0837
0.0885
0.0844
0.0893
0.0852
0.0811
0.0860
0.0909
0.0959
0.0917
0.0876
0.0926
0.0884
0.0841
0.0892
0.0943
0.0900
0.0952
0.0909
0.0962
0.0918
0.0971
0.0927

n
204
203
202
201
200
199
198
197
196
195
194
193
192
191
190
189
188
187
186
185
184
183
182
181
180
179
178
177
176
175
174
173
172
171
170
169
168
167
166
165
164
163
162
161
160
159
158
157

p(Hrp)
0.0980
0.0936
0.0891
0.0945
0.1000
0.0955
0.0909
0.0964
0.1020
0.0974
0.1031
0.0984
0.1042
0.0995
0.1053
0.1005
0.1064
0.1016
0.1075
0.1027
0.1087
0.1038
0.1099
0.1050
0.1111
0.1061
0.1011
0.1073
0.1136
0.1086
0.1149
0.1098
0.1163
0.1111
0.1176
0.1124
0.1190
0.1138
0.1205
0.1152
0.1220
0.1166
0.1235
0.1180
0.1250
0.1195
0.1266
0.1210

n
156
155
154
153
152
151
150
149
148
147
146
145
144
143
142
141
140
139
138
137
136
135
134
133
132
131
130
129
128
127
126
125
124
123
122
121
120
119
118
117
116
115
114
113
112
111
110
109

p(Hrp)
0.1282
0.1226
0.1299
0.1242
0.1316
0.1258
0.1333
0.1275
0.1216
0.1293
0.1233
0.1310
0.1250
0.1329
0.1268
0.1348
0.1286
0.1367
0.1304
0.1387
0.1324
0.1407
0.1343
0.1429
0.1364
0.1450
0.1385
0.1473
0.1406
0.1496
0.1429
0.1520
0.1452
0.1545
0.1475
0.1405
0.1500
0.1429
0.1525
0.1453
0.1552
0.1478
0.1579
0.1504
0.1607
0.1532
0.1636
0.1560

n
108
107
106
105
104
103
102
101
100
99
98
97
96
95
94
93
92
91
90
89
88
87
86
85
84
83
82
81
80
79
78
7
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61

1(Hn,p)
0.1667
0.1589
0.1698
0.1619
0.1731
0.1650
0.1569
0.1683
0.1600
0.1717
0.1633
0.1753
0.1667
0.1789
0.1702
0.1828
0.1739
0.1868
0.1778
0.1910
0.1818
0.1724
0.1628
0.1765
0.1905
0.1807
0.1951
0.1852
0.2000
0.1899
0.2051
0.1948
0.2105
0.2000
0.2162
0.2055
0.2222
0.2113
0.2000
0.2174
0.2353
0.2239
0.2121
0.2308
0.2188
0.2381
0.2258
0.2459

n
60
99
o8
o7
o6
95
54
93
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13

1(Hrp)
0.2333
0.2542
0.2414
0.2632
0.2500
0.2727
0.2593
0.2830
0.2692
0.2941
0.2800
0.2653
0.2917
0.2766
0.3043
0.2889
0.3182
0.3023
0.2857
0.3171
0.3000
0.3333
0.3158
0.2973
0.3333
0.3143
0.3529
0.3333
0.3750
0.3548
0.4000
0.3793
0.4286
0.4074
0.3846
0.4400
0.4167
0.4783
0.4545
0.5238
0.5000
0.5789
0.5556
0.5294
0.6250
0.6000
0.7143
0.6923
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Table 7: Coherence for p = 1024 and 765 < n < 1024

no u(Hnp) n w(Hup) n p(Hnp) n w(Hpp) 1 p(Hup)
1024 0.0000 972 0.0165 920 0.0217 868 0.0230 816 0.0294
1023 0.0010 971 0.0154 919 0.0207 867 0.0242 815 0.0282
1022  0.0020 970 0.0165 918 0.0196 866 0.0254 814 0.0295
1021 0.0029 969 0.0155 917 0.0207 865 0.0266 813 0.0283
1020 0.0039 968 0.0165 916 0.0218 864 0.0255 812 0.0296
1019 0.0049 967 0.0155 915 0.0208 863 0.0267 811 0.0284
1018 0.0059 966 0.0166 914 0.0197 862 0.0255 810 0.0272
1017  0.0069 965 0.0155 913 0.0208 861 0.0267 809 0.0284
1016  0.0079 964 0.0166 912 0.0219 860 0.0256 808 0.0297
1015 0.0089 963 0.0156 911 0.0231 859 0.0268 807 0.0310
1014 0.0099 962 0.0146 910 0.0220 858 0.0256 806 0.0298
1013  0.0089 961 0.0156 909 0.0231 857 0.0268 805 0.0311
1012 0.0079 960 0.0167 908 0.0220 856 0.0257 804 0.0299
1011 0.0089 959 0.0177 907 0.0232 855 0.0269 803 0.0311
1010  0.0099 958 0.0167 906 0.0221 854 0.0258 802 0.0299
1009 0.0109 957 0.0178 905 0.0232 853 0.0270 801 0.0312
1008 0.0099 956 0.0167 904 0.0221 852 0.0258 800 0.0300
1007 0.0089 955 0.0178 903 0.0233 851 0.0270 799 0.0313
1006 0.0099 954 0.0168 902 0.0222 850 0.0259 798 0.0301
1005 0.0109 953 0.0178 901 0.0233 849 0.0271 797 0.0314
1004 0.0120 952 0.0168 900 0.0222 848 0.0259 796 0.0302
1003 0.0110 951 0.0179 899 0.0234 847 0.0272 795 0.0314
1002 0.0100 950 0.0168 898 0.0245 846 0.0260 794 0.0302
1001  0.0090 949 0.0179 897 0.0234 845 0.0272 793 0.0315
1000 0.0100 948 0.0169 896 0.0223 844 0.0261 792 0.0303
999 0.0110 947 0.0180 895 0.0235 843 0.0273 791 0.0316
998 0.0100 946 0.0190 894 0.0224 842 0.0261 790 0.0304
997 0.0110 945 0.0180 893 0.0235 841 0.0273 789 0.0317
996 0.0120 944 0.0169 892 0.0224 840 0.0262 788 0.0305
995 0.0131 943 0.0180 891 0.0236 839 0.0274 787 0.0318
994  0.0141 942 0.0191 890 0.0247 838 0.0263 786 0.0305
993 0.0131 941 0.0181 889 0.0236 837 0.0275 785 0.0318
992 0.0121 940 0.0170 888 0.0225 836 0.0263 784 0.0306
991 0.0131 939 0.0181 887 0.0237 835 0.0275 783 0.0319
990 0.0141 938 0.0192 886 0.0248 834 0.0264 782 0.0307
989 0.0131 937 0.0203 885 0.0237 833 0.0276 781 0.0320
988 0.0121 936 0.0192 884 0.0226 832 0.0288 780 0.0308
987 0.0132 935 0.0203 883 0.0238 831 0.0277 779 0.0321
986 0.0142 934 0.0193 882 0.0249 830 0.0289 778 0.0334
985 0.0152 933 0.0204 881 0.0238 829 0.0277 777 0.0322
984 0.0142 932 0.0193 880 0.0227 828 0.0290 776 0.0309
983 0.0132 931 0.0204 879 0.0239 827 0.0278 775 0.0323
982 0.0143 930 0.0194 878 0.0251 826 0.0266 774 0.0310
981 0.0153 929 0.0205 877 0.0262 825 0.0279 773 0.0323
980 0.0143 928 0.0194 876 0.0251 824 0.0291 772 0.0311
979 0.0153 927 0.0205 875 0.0240 823 0.0279 771 0.0324
978 0.0143 926 0.0194 874 0.0252 822 0.0268 770 0.0338
977 0.0154 925 0.0205 873 0.0263 821 0.0280 769 0.0325
976 0.0143 924 0.0216 872 0.0252 820 0.0293 768 0.0312
975 0.0154 923 0.0206 871 0.0264 819 0.0281 767 0.0326
974  0.0144 922 0.0195 870 0.0253 818 0.0269 766 0.0339
973  0.0154 921 0.0206 869 0.0242 817 0.0282 765 0.0327
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Table 8: Coherence for p = 1024 and 505 < n < 764
n /L(Hn.,p) n .U(Hn,p) n ,Uf(Hn,p) n ﬂ(Hn, ) n N(H7L,p)
764 0.0340 712 0.0365 660 0.0424 608 0.0461 556 0.0504
763 0.0328 711 0.0380 659 0.0410 607 0.0478 555 0.0523
762 0.0341 710 0.0366 658 0.0426 606 0.0462 554 0.0505
761 0.0329 709 0.0381 657 0.0411 605 0.0479 553 0.0524
760 0.0316 708 0.0395 656 0.0427 604 0.0464 552 0.0507
759 0.0329 707 0.0382 655 0.0412 603 0.0481 551 0.0526
758 0.0343 706 0.0368 654 0.0398 602 0.0465 550 0.0545
757 0.0330 705 0.0383 653 0.0413 601 0.0483 549 0.0528
756  0.0344 704 0.0398 652 0.0429 600 0.0467 548 0.0511
755 0.0331 703 0.0384 651 0.0445 599 0.0484 547 0.0530
754 0.0345 702 0.0370 650 0.0431 598 0.0468 546 0.0513
753 0.0359 701 0.0385 649 0.0447 597 0.0486 545 0.0532
752  0.0346 700 0.0400 648 0.0432 596 0.0470 544 0.0515
751  0.0360 699 0.0386 647 0.0448 595 0.0487 543 0.0534
750 0.0347 698 0.0401 646 0.0433 594 0.0505 542 0.0517
749  0.0360 697 0.0387 645 0.0450 593 0.0489 541 0.0536
748 0.0348 696 0.0402 644 0.0435 592 0.0473 540 0.0519
747 0.0335 695 0.0388 643 0.0451 591 0.0491 539 0.0538
746 0.0349 694 0.0375 642 0.0436 590 0.0475 538 0.0520
745 0.0362 693 0.0390 641 0.0452 589 0.0492 537 0.0540
744  0.0349 692 0.0405 640 0.0437 588 0.0476 536 0.0522
743 0.0363 691 0.0391 639 0.0454 587 0.0494 535 0.0542
742 0.0350 690 0.0406 638 0.0439 586 0.0478 534 0.0524
741  0.0364 689 0.0392 637 0.0455 585 0.0496 533 0.0544
740 0.0351 688 0.0407 636 0.0440 584 0.0479 532 0.0526
739 0.0365 687 0.0393 635 0.0457 583 0.0497 531 0.0546
738 0.0352 686 0.0379 634 0.0442 582 0.0481 530 0.0566
737 0.0366 685 0.0394 633 0.0458 581 0.0499 529 0.0548
736 0.0353 684 0.0409 632 0.0443 580 0.0483 528 0.0530
735 0.0367 683 0.0395 631 0.0460 579 0.0501 527 0.0550
734 0.0354 682 0.0411 630 0.0444 578 0.0484 526 0.0570
733  0.0368 681 0.0396 629 0.0461 577 0.0503 525 0.0552
732  0.0355 680 0.0412 628 0.0446 576 0.0486 524 0.0573
731  0.0369 679 0.0398 627 0.0463 575 0.0504 523 0.0554
730 0.0356 678 0.0383 626 0.0447 574 0.0488 522 0.0575
729 0.0370 677 0.0399 625 0.0464 573 0.0506 521  0.0557
728 0.0357 676 0.0414 624 0.0449 572 0.0490 520 0.0577
727 0.0371 675 0.0400 623 0.0465 571 0.0508 519 0.0559
726 0.0358 674 0.0386 622 0.0450 570 0.0491 518 0.0579
725 0.0372 673 0.0401 621 0.0467 569 0.0510 517 0.0561
724 0.0359 672 0.0417 620 0.0452 568 0.0493 516 0.0581
723 0.0373 671 0.0402 619 0.0468 567 0.0511 515 0.0563
722 0.0360 670 0.0418 618 0.0453 566 0.0495 514 0.0584
721  0.0374 669 0.0404 617 0.0470 565 0.0513 513 0.0565
720 0.0361 668 0.0419 616 0.0455 564 0.0496 512  0.0547
719 0.0376 667 0.0405 615 0.0472 563 0.0515 511 0.0568
718 0.0362 666 0.0390 614 0.0456 562 0.0498 510 0.0588
717 0.0377 665 0.0406 613 0.0473 561 0.0517 509 0.0570
716 0.0363 664 0.0422 612 0.0458 560 0.0500 508 0.0591
715  0.0378 663 0.0407 611 0.0475 559 0.0519 507 0.0572
714 0.0364 662 0.0423 610 0.0459 558 0.0502 506 0.0593
713  0.0379 661 0.0408 609 0.0476 557 0.0521 505 0.0574
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Table 9: Coherence for p = 1024 and 245 <n < 504
n /L(Hn.,p) n .U(Hn,p) n ,Uf(Hn,p) n ﬂ(Hn, ) n N(H7L,p)
504 0.0595 452 0.0664 400 0.0700 348 0.0805 296 0.0946
503 0.0577 451 0.0643 399 0.0727 347 0.0836 295 0.0915
502 0.0598 450 0.0667 398 0.0754 346 0.0809 294 0.0952
501 0.0579 449 0.0646 397 0.0730 345 0.0841 293 0.0922
500 0.0560 448 0.0670 396 0.0758 344 0.0814 292 0.0959
499  0.0581 447 0.0649 395 0.0734 343 0.0845 291 0.0928
498  0.0602 446 0.0673 394 0.0761 342 0.0819 290 0.0897
497  0.0584 445 0.0652 393 0.0738 341 0.0850 289 0.0934
496  0.0605 444 0.0676 392 0.0765 340 0.0824 288 0.0972
495 0.0586 443 0.0655 391 0.0742 339 0.0855 287 0.0941
494  0.0567 442 0.0679 390 0.0769 338 0.0828 286 0.0979
493  0.0588 441 0.0658 389 0.0746 337 0.0861 285 0.0947
492  0.0610 440 0.0682 388 0.0773 336 0.0833 284 0.0986
491  0.0591 439 0.0661 387 0.0749 335 0.0806 283 0.0954
490 0.0612 438 0.0685 386 0.0777 334 0.0838 282 0.0993
489  0.0593 437 0.0664 385 0.0753 333 0.0811 281 0.0961
488 0.0615 436 0.0688 384 0.0729 332 0.0843 280 0.1000
487 0.0595 435 0.0667 383 0.0757 331 0.0816 279 0.0968
486  0.0617 434 0.0691 382 0.0733 330 0.0848 278 0.1007
485  0.0598 433 0.0670 381 0.0761 329 0.0821 277 0.0975
484  0.0620 432 0.0648 380 0.0789 328 0.0854 276 0.1014
483  0.0600 431 0.0673 379 0.0765 327 0.0826 275 0.0982
482  0.0622 430 0.0698 378 0.0794 326 0.0859 274 0.1022
481  0.0603 429 0.0676 377 0.0769 325 0.0831 273 0.0989
480 0.0625 428 0.0701 376 0.0798 324 0.0864 272 0.1029
479  0.0605 427 0.0679 375 0.0773 323 0.0898 271 0.0996
478  0.0586 426 0.0704 374 0.0749 322 0.0870 270 0.1037
477 0.0608 425 0.0682 373 0.0777 321 0.0841 269 0.1004
476 0.0630 424 0.0708 372 0.0753 320 0.0875 268 0.1045
475  0.0611 423 0.0686 371 0.0782 319 0.0846 267 0.1011
474 0.0633 422 0.0711 370 0.0757 318 0.0818 266 0.1053
473  0.0613 421 0.0689 369 0.0786 317 0.0852 265 0.1019
472 0.0636 420 0.0667 368 0.0761 316 0.0886 264 0.0985
471  0.0616 419 0.0692 367 0.0790 315 0.0857 263 0.1027
470  0.0638 418 0.0718 366 0.0765 314 0.0892 262 0.0992
469  0.0618 417 0.0695 365 0.0795 313 0.0863 261 0.1034
468 0.0598 416 0.0721 364 0.0769 312 0.0897 260 0.1077
467  0.0621 415 0.0699 363 0.0799 311 0.0868 259 0.1042
466 0.0644 414 0.0725 362 0.0773 310 0.0903 258 0.1008
465 0.0624 413 0.0702 361 0.0803 309 0.0874 257 0.1051
464  0.0603 412 0.0728 360 0.0778 308 0.0909 256 0.1094
463 0.0626 411 0.0706 359 0.0808 307 0.0879 255 0.1059
462 0.0649 410 0.0732 358 0.0782 306 0.0915 254 0.1102
461  0.0629 409 0.0709 357 0.0812 305 0.0885 253 0.1067
460 0.0652 408 0.0735 356 0.0787 304 0.0921 252 0.1032
459  0.0632 407 0.0713 355 0.0817 303 0.0891 251 0.1076
458 0.0655 406 0.0690 354 0.0847 302 0.0927 250 0.1040
457  0.0635 405 0.0716 353 0.0822 301 0.0897 249 0.1084
456  0.0658 404 0.0693 352 0.0795 300 0.0933 248 0.1048
455  0.0637 403 0.0720 351 0.0826 299 0.0903 247 0.1093
454  0.0661 402 0.0746 350 0.0800 298 0.0872 246 0.1057
453  0.0640 401 0.0723 349 0.0831 297 0.0909 245 0.1102



n
244
243
242
241
240
239
238
237
236
235
234
233
232
231
230
229
228
227
226
225
224
223
222
221
220
219
218
217
216
215
214
213
212
211
210
209
208
207
206
205
204
203
202
201
200
199
198

Table 10
w(Hnp) n
0.1066 197
0.1111 196
0.1074 195
0.1037 194
0.1083 193
0.1046 192
0.1092 191
0.1055 190
0.1017 189
0.1064 188
0.1111 187
0.1073 186
0.1121 185
0.1082 184
0.1130 183
0.1092 182
0.1140 181
0.1101 180
0.1150 179
0.1111 178
0.1161 177
0.1121 176
0.1171 175
0.1131 174
0.1091 173
0.1142 172
0.1193 171
0.1152 170
0.1204 169
0.1163 168
0.1215 167
0.1174 166
0.1132 165
0.1185 164
0.1238 163
0.1196 162
0.1154 161
0.1208 160
0.1165 159
0.1220 158
0.1176 157
0.1232 156
0.1188 155
0.1244 154
0.1200 153
0.1256 152
0.1212 151
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: Coherence for p = 1024 and 10 < n < 244

W(Hp,p)

0.1269
0.1224
0.1282
0.1237
0.1295
0.1250
0.1309
0.1263
0.1323
0.1277
0.1337
0.1290
0.1243
0.1304
0.1257
0.1319
0.1271
0.1333
0.1285
0.1348
0.1299
0.1364
0.1314
0.1379
0.1329
0.1395
0.1345
0.1412
0.1361
0.1429
0.1377
0.1446
0.1394
0.1341
0.1411
0.1481
0.1429
0.1375
0.1447
0.1392
0.1465
0.1410
0.1484
0.1429
0.1503
0.1447
0.1523

n
150
149
148
147
146
145
144
143
142
141
140
139
138
137
136
135
134
133
132
131
130
129
128
127
126
125
124
123
122
121
120
119
118
117
116
115
114
113
112
111
110
109
108
107
106
105
104

M(Hn,p)
0.1467

0.1544
0.1486
0.1565
0.1507
0.1448
0.1528
0.1469
0.1549
0.1489
0.1571
0.1511
0.1594
0.1533
0.1618
0.1556
0.1642
0.1579
0.1667
0.1603
0.1692
0.1628
0.1719
0.1654
0.1746
0.1680
0.1613
0.1707
0.1803
0.1736
0.1833
0.1765
0.1695
0.1795
0.1724
0.1826
0.1754
0.1858
0.1786
0.1892
0.1818
0.1927
0.1852
0.1963
0.1887
0.2000
0.1923
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n
103
102
101
100
99
98
97
96
95
94
93
92
91
90
89
88
87
86
85
84
83
82
81
80
79
78
7
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
o7

p(Hp,p)

0.2039
0.1961
0.2079
0.2000
0.1919
0.2041
0.1959
0.2083
0.2000
0.2128
0.2043
0.2174
0.2088
0.2222
0.2135
0.2273
0.2184
0.2326
0.2235
0.2143
0.2289
0.2195
0.2346
0.2250
0.2405
0.2308
0.2468
0.2368
0.2267
0.2432
0.2603
0.2500
0.2394
0.2571
0.2464
0.2647
0.2537
0.2424
0.2615
0.2500
0.2698
0.2581
0.2787
0.2667
0.2881
0.2759
0.2982

n
56
55
54
53
52
o1
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

M(Hn,p>
0.2857

0.2727
0.2963
0.2830
0.3077
0.2941
0.3200
0.3061
0.2917
0.3191
0.3043
0.3333
0.3182
0.3488
0.3333
0.3659
0.3500
0.3846
0.3684
0.3514
0.3889
0.3714
0.4118
0.3939
0.4375
0.4194
0.4000
0.4483
0.4286
0.4815
0.4615
0.5200
0.5000
0.4783
0.5455
0.5238
0.6000
0.5789
0.6667
0.6471
0.6250
0.7333
0.7143
0.8462
0.8333
0.8182
1.0000
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Table 11: Coherence for p = 2048 and 1426 < n < 2048

n ,U'(Hn.,p) n ,“‘(Hn,p) n ,U(Hn,p) n /-‘L(Hn,p) n /J(Hn,p) n ﬂ(H7L,p)
2048 0.0000 1944 0.0113 1840 0.0152 1736 0.0184 1632 0.0208 1528 0.0249
2046 0.0010 1942 0.0113 1838 0.0152 1734 0.0185 1630 0.0221 1526 0.0249
2044 0.0020 1940 0.0113 1836 0.0153 1732 0.0185 1628 0.0221 1524 0.0249
2042 0.0029 1938 0.0114 1834 0.0153 1730 0.0185 1626 0.0221 1522 0.0250
2040 0.0039 1936 0.0103 1832 0.0153 1728 0.0185 1624 0.0222 1520 0.0250
2038 0.0049 1934 0.0114 1830 0.0153 1726 0.0185 1622 0.0222 1518 0.0250
2036  0.0049 1932 0.0114 1828 0.0153 1724 0.0186 1620 0.0222 1516 0.0251
2034 0.0049 1930 0.0114 1826 0.0153 1722 0.0186 1618 0.0222 1514 0.0251
2032 0.0059 1928 0.0114 1824 0.0154 1720 0.0186 1616 0.0223 1512 0.0251
2030 0.0049 1926 0.0114 1822 0.01564 1718 0.0186 1614 0.0223 1510 0.0252
2028 0.0059 1924 0.0114 1820 0.01564 1716 0.0186 1612 0.0223 1508 0.0252
2026  0.0059 1922 0.0114 1818 0.01564 1714 0.0187 1610 0.0211 1506 0.0252
2024 0.0059 1920 0.0115 1816 0.0154 1712 0.0187 1608 0.0224 1504 0.0253
2022 0.0059 1918 0.0115 1814 0.0165 1710 0.0199 1606 0.0212 1502 0.0253
2020 0.0059 1916 0.0125 1812 0.0166 1708 0.0199 1604 0.0224 1500 0.0253
2018 0.0069 1914 0.0125 1810 0.0166 1706 0.0199 1602 0.0225 1498 0.0254
2016 0.0060 1912 0.0126 1808 0.0166 1704 0.0200 1600 0.0225 1496 0.0254
2014 0.0070 1910 0.0126 1806 0.0166 1702 0.0200 1598 0.0225 1494 0.0254
2012 0.0080 1908 0.0126 1804 0.0166 1700 0.0200 1596 0.0226 1492 0.0255
2010 0.0070 1906 0.0126 1802 0.0166 1698 0.0200 1594 0.0226 1490 0.0255
2008 0.0080 1904 0.0126 1800 0.0156 1696 0.0200 1592 0.0226 1488 0.0255
2006 0.0070 1902 0.0126 1798 0.0167 1694 0.0201 1590 0.0226 1486 0.0256
2004 0.0080 1900 0.0126 1796 0.0167 1692 0.0189 1588 0.0227 1484 0.0256
2002 0.0080 1898 0.0126 1794 0.0167 1690 0.0201 1586 0.0227 1482 0.0256
2000 0.0080 1896 0.0127 1792 0.0167 1688 0.0190 1584 0.0227 1480 0.0257
1998 0.0080 1894 0.0127 1790 0.0168 1686 0.0202 1582 0.0228 1478 0.0257
1996 0.0080 1892 0.0127 1788 0.0157 1684 0.0202 1580 0.0228 1476 0.0257
1994 0.0090 1890 0.0138 1786 0.0168 1682 0.0202 1578 0.0228 1474 0.0258
1992 0.0080 1888 0.0127 1784 0.0168 1680 0.0190 1576 0.0228 1472 0.0258
1990 0.0090 1886 0.0138 1782 0.0168 1678 0.0203 1574 0.0229 1470 0.0259
1988 0.0091 1884 0.0127 1780 0.0169 1676 0.0203 1572 0.0229 1468 0.0259
1986  0.0091 1882 0.0138 1778 0.0169 1674 0.0203 1570 0.0229 1466 0.0259
1984 0.0081 1880 0.0138 1776 0.0169 1672 0.0203 1568 0.0230 1464 0.0260
1982 0.0091 1878 0.0138 1774 0.0169 1670 0.0204 1566 0.0243 1462 0.0260
1980 0.0091 1876 0.0139 1772 0.0169 1668 0.0204 1564 0.0243 1460 0.0260
1978 0.0091 1874 0.0139 1770 0.0169 1666 0.0204 1562 0.0230 1458 0.0261
1976  0.0091 1872 0.0139 1768 0.0170 1664 0.0204 1560 0.0231 1456 0.0261
1974 0.0091 1870 0.0139 1766 0.0170 1662 0.0205 1558 0.0244 1454 0.0261
1972 0.0101 1868 0.0139 1764 0.0170 1660 0.0205 1556 0.0244 1452 0.0275
1970 0.0091 1866 0.0139 1762 0.0170 1658 0.0205 1554 0.0245 1450 0.0262
1968 0.0102 1864 0.0139 1760 0.0182 1656 0.0205 1552 0.0245 1448 0.0276
1966 0.0102 1862 0.0140 1758 0.0182 1654 0.0206 1550 0.0245 1446 0.0277
1964 0.0102 1860 0.0151 1756 0.0182 1652 0.0206 1548 0.0245 1444 0.0277
1962 0.0102 1858 0.0140 1754 0.0171 1650 0.0206 1546 0.0246 1442 0.0277
1960 0.0102 1856 0.0140 1752 0.0183 1648 0.0218 1544 0.0233 1440 0.0278
1958 0.0102 1854 0.0140 1750 0.0171 1646 0.0219 1542 0.0246 1438 0.0264
1956  0.0102 1852 0.0151 1748 0.0183 1644 0.0219 1540 0.0247 1436 0.0279
1954 0.0102 1850 0.0151 1746 0.0172 1642 0.0207 1538 0.0247 1434 0.0279
1952 0.0102 1848 0.0152 1744 0.0183 1640 0.0220 1536 0.0234 1432 0.0279
1950 0.0113 1846 0.0141 1742 0.0184 1638 0.0220 1534 0.0248 1430 0.0266
1948 0.0113 1844 0.0152 1740 0.0184 1636 0.0220 1532 0.0235 1428 0.0280
1946 0.0113 1842 0.0152 1738 0.0184 1634 0.0220 1530 0.0248 1426 0.0266
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n
1424
1422
1420
1418
1416
1414
1412
1410
1408
1406
1404
1402
1400
1398
1396
1394
1392
1390
1388
1386
1384
1382
1380
1378
1376
1374
1372
1370
1368
1366
1364
1362
1360
1358
1356
1354
1352
1350
1348
1346
1344
1342
1340
1338
1336
1334
1332
1330
1328
1326
1324
1322

,U(Hn,p)
0.0281
0.0267
0.0282
0.0282
0.0282
0.0283
0.0283
0.0284
0.0284
0.0270
0.0285
0.0285
0.0286
0.0272
0.0287
0.0287
0.0287
0.0288
0.0288
0.0274
0.0289
0.0289
0.0290
0.0290
0.0291
0.0291
0.0292
0.0277
0.0292
0.0293
0.0293
0.0294
0.0294
0.0295
0.0295
0.0295
0.0296
0.0296
0.0297
0.0297
0.0298
0.0298
0.0299
0.0299
0.0299
0.0300
0.0300
0.0301
0.0301
0.0302
0.0302
0.0303
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Table 12: Coherence for p = 2048 and 802 < n < 1424

n
1320
1318
1316
1314
1312
1310
1308
1306
1304
1302
1300
1298
1296
1294
1292
1290
1288
1286
1284
1282
1280
1278
1276
1274
1272
1270
1268
1266
1264
1262
1260
1258
1256
1254
1252
1250
1248
1246
1244
1242
1240
1238
1236
1234
1232
1230
1228
1226
1224
1222
1220
1218

/i(Hn,p)

0.0303
0.0303
0.0304
0.0304
0.0305
0.0305
0.0306
0.0306
0.0307
0.0323
0.0323
0.0308
0.0309
0.0325
0.0325
0.0326
0.0311
0.0327
0.0312
0.0328
0.0328
0.0329
0.0313
0.0330
0.0314
0.0331
0.0315
0.0332
0.0316
0.0333
0.0333
0.0334
0.0318
0.0335
0.0335
0.0336
0.0321
0.0337
0.0338
0.0338
0.0339
0.0339
0.0340
0.0340
0.0341
0.0341
0.0342
0.0343
0.0327
0.0344
0.0344
0.0345

n
1216
1214
1212
1210
1208
1206
1204
1202
1200
1198
1196
1194
1192
1190
1188
1186
1184
1182
1180
1178
1176
1174
1172
1170
1168
1166
1164
1162
1160
1158
1156
1154
1152
1150
1148
1146
1144
1142
1140
1138
1136
1134
1132
1130
1128
1126
1124
1122
1120
1118
1116
1114

H(H7L,p)

0.0345
0.0346
0.0330
0.0347
0.0331
0.0348
0.0349
0.0349
0.0350
0.0351
0.0351
0.0352
0.0352
0.0353
0.0354
0.0354
0.0355
0.0355
0.0356
0.0357
0.0357
0.0358
0.0358
0.0359
0.0360
0.0360
0.0361
0.0361
0.0362
0.0363
0.0363
0.0364
0.0365
0.0365
0.0366
0.0366
0.0367
0.0368
0.0368
0.0369
0.0370
0.0370
0.0371
0.0372
0.0372
0.0373
0.0374
0.0374
0.0375
0.0376
0.0376
0.0377
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n

1112
1110
1108
1106
1104
1102
1100
1098
1096
1094
1092
1090
1088
1086
1084
1082
1080
1078
1076
1074
1072
1070
1068
1066
1064
1062
1060
1058
1056
1054
1052
1050
1048
1046
1044
1042
1040
1038
1036
1034
1032
1030
1028
1026
1024
1022
1020
1018
1016
1014
1012
1010

1(Hn,p)
0.0378
0.0378
0.0379
0.0380
0.0380
0.0381
0.0382
0.0383
0.0383
0.0384
0.0385
0.0385
0.0386
0.0387
0.0387
0.0388
0.0389
0.0390
0.0390
0.0391
0.0392
0.0393
0.0393
0.0394
0.0395
0.0395
0.0396
0.0397
0.0398
0.0398
0.0399
0.0400
0.0401
0.0402
0.0402
0.0403
0.0404
0.0405
0.0405
0.0406
0.0407
0.0408
0.0409
0.0409
0.0410
0.0411
0.0412
0.0413
0.0413
0.0414
0.0415
0.0416

n
1008
1006
1004
1002
1000
998
996
994
992
990
988
986
984
982
980
978
976
974
972
970
968
966
964
962
960
958
956
954
952
950
948
946
944
942
940
938
936
934
932
930
928
926
924
922
920
918
916
914
912
910
908
906

1(Hn,p)
0.0417
0.0417
0.0418
0.0419
0.0420
0.0421
0.0422
0.0423
0.0423
0.0424
0.0425
0.0426
0.0427
0.0428
0.0429
0.0429
0.0430
0.0431
0.0432
0.0433
0.0434
0.0435
0.0436
0.0437
0.0437
0.0438
0.0439
0.0440
0.0441
0.0442
0.0422
0.0444
0.0445
0.0446
0.0426
0.0448
0.0427
0.0450
0.0451
0.0452
0.0453
0.0454
0.0455
0.0456
0.0457
0.0458
0.0459
0.0460
0.0461
0.0462
0.0463
0.0464

n
904
902
900
898
896
894
892
890
888
886
884
882
880
878
876
874
872
870
868
866
864
862
860
858
856
854
852
850
848
846
844
842
840
838
836
834
832
830
828
826
824
822
820
818
816
814
812
810
808
806
804
802

1(Hn,p)
0.0465
0.0466
0.0467
0.0468
0.0446
0.0470
0.0471
0.0472
0.0473
0.0474
0.0475
0.0476
0.0477
0.0478
0.0479
0.0481
0.0482
0.0483
0.0484
0.0485
0.0486
0.0487
0.0488
0.0490
0.0491
0.0492
0.0469
0.0494
0.0495
0.0496
0.0498
0.0499
0.0500
0.0501
0.0502
0.0504
0.0505
0.0506
0.0483
0.0508
0.0510
0.0511
0.0512
0.0513
0.0515
0.0516
0.0517
0.0519
0.0520
0.0521
0.0498
0.0524



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 13: Coherence for p = 2048 and 178 < n < 800
n w(Hnp) n p(Hup) n p(Hnp) n p(Hpp) 1o p(Hep) no p(Hap)
800 0.0525 696 0.0575 592 0.0642 488 0.0779 384 0.0885 280 0.1143
798 0.0526 694 0.0576 590 0.0644 486 0.0782 382 0.0942 278 0.1151
796 0.0503 692 0.0578 588 0.0680 484 0.0785 380 0.0895 276 0.1159
794 0.0529 690 0.0580 586 0.0683 482 0.0788 378 0.0952 274 0.1168
792 0.0530 688 0.0581 584 0.0685 480 0.0792 376 0.0904 272 0.1176
790 0.0532 686 0.0583 582 0.0687 478 0.0795 374 0.0909 270 0.1185
788 0.0533 684 0.0585 580 0.0655 476 0.0798 372 0.0968 268 0.1194
786 0.0509 682 0.0587 578 0.0692 474 0.0802 370 0.0973 266 0.1203
784 0.0536 680 0.0588 576 0.0660 472 0.0805 368 0.0924 264 0.1212
782 0.0537 678 0.0590 574 0.0662 470 0.0809 366 0.0929 262 0.1145
780 0.0513 676 0.0592 572 0.0699 468 0.0812 364 0.0934 260 0.1231
778 0.0540 674 0.0593 570 0.0667 466 0.0815 362 0.0939 258 0.1163
776 0.0515 672 0.0595 568 0.0669 464 0.0819 360 0.0944 256 0.1172
774 0.0543 670 0.0597 566 0.0671 462 0.0823 358 0.0950 254 0.1181
772 0.0544 668 0.0599 564 0.0674 460 0.0826 356 0.0955 252  0.1190
770 0.0545 666 0.0601 562 0.0676 458 0.0830 354 0.0960 250 0.1200
768 0.0547 664 0.0602 560 0.0679 456 0.0833 352 0.0966 248 0.1210
766  0.0548 662 0.0604 558 0.0681 454 0.0837 350 0.0971 246 0.1220
764 0.0550 660 0.0606 556 0.0683 452 0.0841 348 0.0977 244 0.1230
762 0.0551 658 0.0578 554 0.0686 450 0.0844 346 0.0983 242 0.1240
760 0.0553 656 0.0610 552 0.0688 448 0.0848 344 0.0988 240 0.1250
758 0.0528 654 0.0612 550 0.0691 446 0.0807 342 0.0994 238 0.1261
756  0.0529 652 0.0613 548 0.0693 444 0.0856 340 0.1000 236 0.1271
754 0.0531 650 0.0615 546 0.0696 442 0.0860 338 0.1006 234 0.1282
752 0.0532 648 0.0617 544 0.0699 440 0.0818 336 0.1012 232 0.1293
750 0.0533 646 0.0619 542 0.0701 438 0.0822 334 0.1018 230 0.1304
748 0.0535 644 0.0621 540 0.0704 436 0.0826 332 0.1024 228 0.1316
746  0.0536 642 0.0623 538 0.0706 434 0.0829 330 0.1030 226 0.1239
744  0.0538 640 0.0625 536 0.0709 432 0.0833 328 0.1037 224 0.1250
742 0.0539 638 0.0627 534 0.0712 430 0.0837 326 0.1043 222 0.1261
740 0.0541 636 0.0629 532 0.0714 428 0.0841 324 0.1049 220 0.1364
738 0.0542 634 0.0631 530 0.0717 426 0.0845 322 0.0994 218 0.1284
736 0.0543 632 0.0633 528 0.0720 424 0.0849 320 0.1000 216 0.1296
734  0.0545 630 0.0635 526 0.0722 422 0.0853 318 0.1069 214 0.1308
732 0.0546 628 0.0637 524 0.0725 420 0.0857 316 0.1013 212 0.1321
730 0.0548 626 0.0639 522 0.0728 418 0.0861 314 0.1019 210 0.1333
728 0.0549 624 0.0641 520 0.0731 416 0.0865 312 0.1026 208 0.1346
726  0.0579 622 0.0643 518 0.0734 414 0.0870 310 0.1032 206 0.1359
724  0.0552 620 0.0645 516 0.0736 412 0.0874 308 0.1039 204 0.1373
722 0.0554 618 0.0647 514 0.0739 410 0.0878 306 0.1046 202 0.1386
720 0.0556 616 0.0649 512 0.0742 408 0.0882 304 0.1053 200 0.1400
718 0.0557 614 0.0651 510 0.0745 406 0.0887 302 0.1060 198 0.1414
716 0.0559 612 0.0654 508 0.0748 404 0.0891 300 0.1067 196 0.1429
714  0.0560 610 0.0656 506 0.0751 402 0.0896 298 0.1074 194 0.1443
712 0.0562 608 0.0658 504 0.0754 400 0.0900 296 0.1081 192 0.1458
710 0.0563 606 0.0660 502 0.0757 398 0.0905 294 0.1088 190 0.1474
708 0.0565 604 0.0662 500 0.0760 396 0.0909 292 0.1096 188 0.1489
706 0.0567 602 0.0664 498 0.0763 394 0.0914 290 0.1103 186 0.1505
704 0.0568 600 0.0633 496 0.0766 392 0.0918 288 0.1111 184 0.1522
702 0.0598 598 0.0669 494 0.0769 390 0.0923 286 0.1119 182 0.1538
700 0.0571 596 0.0671 492 0.0732 388 0.0928 284 0.1127 180 0.1556
698 0.0573 594 0.0640 490 0.0776 386 0.0933 282 0.1135 178 0.1573
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n
176
174
172
170
168
166
164
162
160
158
156
154
152

p(Hn,p)
0.1591
0.1609
0.1512
0.1529
0.1548
0.1566
0.1585
0.1605
0.1625
0.1646
0.1667
0.1688
0.1711

Q1, HE, HunG AND CHIEN

Table 14: Coherence for p = 2048 and 22 <n < 176

n
150
148
146
144
142
140
138
136
134
132
130
128
126

p(Hn,p)
0.1733
0.1757
0.1781
0.1806
0.1831
0.1714
0.1739
0.1765
0.1791
0.1818
0.1846
0.1875
0.1905

n
124
122
120
118
116
114
112
110
108
106
104
102
100

1(Hn,p)
0.1935
0.1967
0.2000
0.2034
0.2069
0.2105
0.2143
0.2182
0.2037
0.2075
0.2115
0.2157
0.2200
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n
98
96
94
92
90
88
86
84
82
80
78
76
74

1(Hn,p)
0.2245
0.2292
0.2340
0.2391
0.2444
0.2500
0.2326
0.2381
0.2439
0.2500
0.2564
0.2632
0.2703

n
72
70
68
66
64
62
60
98
96
o4
52
50
48

((Hn,p)
0.2778
0.2857
0.2941
0.3030
0.2812
0.2903
0.3000
0.3103
0.3214
0.3333
0.3462
0.3600
0.3333

n
46
44
42
40
38
36
34
32
30
28
26
24
22

p(Hn,p)
0.3478
0.3636
0.3810
0.4000
0.4211
0.4444
0.4118
0.4375
0.4667
0.5000
0.5385
0.5833
0.5455
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Table 15: Coherence for p = 4096 and 3474 < n < 4096

n ,U'(Hn.,p) n ,“‘(Hn,p) n ,U(Hn,p) n /-‘L(Hn,p) n /J(Hn,p) n ﬂ(H7L,p)
4096 0.0000 3992 0.0060 3888 0.0082 3784 0.0095 3680 0.0109 3576 0.0123
4094 0.0005 3990 0.0055 3886 0.0077 3782 0.0095 3678 0.0109 3574 0.0123
4092  0.0010 3988 0.0060 3884 0.0082 3780 0.0095 3676 0.0109 3572 0.0123
4090 0.0015 3986 0.0060 3882 0.0082 3778 0.0095 3674 0.0109 3570 0.0123
4088  0.0020 3984 0.0060 3880 0.0082 3776 0.0095 3672 0.0109 3568 0.0123
4086 0.0024 3982 0.0060 3878 0.0077 3774 0.0095 3670 0.0109 3566 0.0118
4084 0.0029 3980 0.0060 3876 0.0083 3772 0.0095 3668 0.0109 3564 0.0123
4082 0.0024 3978 0.0065 3874 0.0083 3770 0.0101 3666 0.0109 3562 0.0124
4080 0.0029 3976 0.0060 3872 0.0083 3768 0.0096 3664 0.0109 3560 0.0124
4078  0.0029 3974 0.0065 3870 0.0083 3766 0.0101 3662 0.0109 3558 0.0124
4076  0.0029 3972 0.0060 3868 0.0083 3764 0.0096 3660 0.0109 3556 0.0124
4074 0.0034 3970 0.0065 3866 0.0083 3762 0.0101 3658 0.0109 3554 0.0124
4072  0.0029 3968 0.0066 3864 0.0083 3760 0.0096 3656 0.0109 3552 0.0124
4070 0.0034 3966 0.0066 3862 0.0083 3758 0.0101 3654 0.0115 3550 0.0124
4068 0.0034 3964 0.0066 3860 0.0083 3756 0.0101 3652 0.0110 3548 0.0124
4066 0.0034 3962 0.0066 3858 0.0083 3754 0.0101 3650 0.0115 3546 0.0130
4064 0.0039 3960 0.0066 3856 0.0083 3752 0.0101 3648 0.0110 3544 0.0124
4062 0.0034 3958 0.0066 3854 0.0083 3750 0.0101 3646 0.0115 3542 0.0130
4060 0.0039 3956 0.0066 3852 0.0083 3748 0.0096 3644 0.0110 3540 0.0124
4058 0.0039 3954 0.0066 3850 0.008% 3746 0.0101 3642 0.0115 3538 0.0130
4056  0.0039 3952 0.0066 3848 0.0083 3744 0.0101 3640 0.0110 3536 0.0124
4054  0.0044 3950 0.0066 3846 0.0088 3742 0.0102 3638 0.0115 3534 0.0130
4052 0.0044 3948 0.0071 3844 0.0083 3740 0.0102 3636 0.0116 3532 0.0125
4050 0.0044 3946 0.0071 3842 0.0088 3738 0.0102 3634 0.0116 3530 0.0130
4048 0.0040 3944 0.0071 3840 0.0089 3736 0.0102 3632 0.0116 3528 0.0125
4046 0.0044 3942 0.0066 3838 0.0089 3734 0.0102 3630 0.0116 3526 0.0130
4044  0.0045 3940 0.0071 3836 0.0089 3732 0.0102 3628 0.0116 3524 0.0125
4042 0.0045 3938 0.0071 3834 0.0089 3730 0.0102 3626 0.0116 3522 0.0131
4040 0.0045 3936 0.0071 3832 0.0089 3728 0.0102 3624 0.0116 3520 0.0125
4038 0.0045 3934 0.0071 3830 0.0089 3726 0.0102 3622 0.0116 3518 0.0131
4036  0.0050 3932 0.0071 3828 0.0089 3724 0.0102 3620 0.0116 3516 0.0131
4034 0.0050 3930 0.0071 3826 0.0089 3722 0.0102 3618 0.0116 3514 0.0131
4032 0.0050 3928 0.0071 3824 0.0089 3720 0.0108 3616 0.0116 3512 0.0131
4030 0.0050 3926 0.0071 3822 0.0089 3718 0.0102 3614 0.0116 3510 0.0131
4028 0.0050 3924 0.0071 3820 0.0094 3716 0.0108 3612 0.0116 3508 0.0125
4026  0.0050 3922 0.0071 3818 0.0089 3714 0.0102 3610 0.0116 3506 0.0131
4024 0.0050 3920 0.0071 3816 0.0094 3712 0.0108 3608 0.0116 3504 0.0131
4022  0.0050 3918 0.0077 3814 0.0089 3710 0.0108 3606 0.0116 3502 0.0131
4020 0.0050 3916 0.0072 3812 0.0094 3708 0.0108 3604 0.0122 3500 0.0131
4018 0.0055 3914 0.0077 3810 0.0089 3706 0.0108 3602 0.0117 3498 0.0132
4016  0.0055 3912 0.0077 3808 0.0095 3704 0.0108 3600 0.0122 3496 0.0132
4014  0.0055 3910 0.0077 3806 0.0089 3702 0.0103 3598 0.0117 3494 0.0132
4012  0.0050 3908 0.0077 3804 0.0095 3700 0.0108 3596 0.0122 3492 0.0132
4010 0.0055 3906 0.0077 3802 0.0095 3698 0.0108 3594 0.0117 3490 0.0132
4008 0.0055 3904 0.0077 3800 0.0095 3696 0.0108 3592 0.0122 3488 0.0132
4006  0.0055 3902 0.0077 3798 0.0095 3694 0.0103 3590 0.0123 3486 0.0132
4004 0.0055 3900 0.0082 3796 0.0095 3692 0.0108 3588 0.0123 3484 0.0132
4002 0.0055 3898 0.0077 3794 0.0095 3690 0.0108 3586 0.0123 3482 0.0132
4000 0.0055 3896 0.0077 3792 0.0095 3688 0.0108 3584 0.0123 3480 0.0132
3998 0.0055 3894 0.0077 3790 0.0095 3686 0.0109 3582 0.0123 3478 0.0132
3996 0.0060 3892 0.0082 3788 0.0095 3684 0.0109 3580 0.0123 3476 0.0132
3994 0.0060 3890 0.0082 3786 0.0095 3682 0.0109 3578 0.0117 3474 0.0132
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n
3472
3470
3468
3466
3464
3462
3460
3458
3456
3454
3452
3450
3448
3446
3444
3442
3440
3438
3436
3434
3432
3430
3428
3426
3424
3422
3420
3418
3416
3414
3412
3410
3408
3406
3404
3402
3400
3398
3396
3394
3392
3390
3388
3386
3384
3382
3380
3378
3376
3374
3372
3370

p(Hy p)
0.0132
0.0133
0.0138
0.0138
0.0133
0.0139
0.0139
0.0139
0.0139
0.0139
0.0139
0.0133
0.0139
0.0133
0.0139
0.0134
0.0140
0.0134
0.0140
0.0134
0.0140
0.0140
0.0140
0.0140
0.0140
0.0140
0.0140
0.0140
0.0141
0.0141
0.0141
0.0141
0.0141
0.0141
0.0141
0.0141
0.0141
0.0141
0.0141
0.0141
0.0142
0.0142
0.0142
0.0148
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142

Q1, HE, HunG AND CHIEN

Table 16: Coherence for p = 4096 and 2850 < n < 3472

n
3368
3366
3364
3362
3360
3358
3356
3354
3352
3350
3348
3346
3344
3342
3340
3338
3336
3334
3332
3330
3328
3326
3324
3322
3320
3318
3316
3314
3312
3310
3308
3306
3304
3302
3300
3298
3296
3294
3292
3290
3288
3286
3284
3282
3280
3278
3276
3274
3272
3270
3268
3266

.U(H'n,p)

0.0143
0.0143
0.0143
0.0143
0.0143
0.0143
0.0143
0.0143
0.0143
0.0143
0.0143
0.0143
0.0144
0.0144
0.0144
0.0144
0.0144
0.0150
0.0144
0.0150
0.0144
0.0150
0.0144
0.0151
0.0145
0.0151
0.0145
0.0151
0.0151
0.0151
0.0145
0.0151
0.0145
0.0151
0.0145
0.0152
0.0152
0.0152
0.0152
0.0152
0.0152
0.0152
0.0152
0.0152
0.0152
0.0153
0.0153
0.0153
0.0153
0.0153
0.0159
0.0153

n
3264
3262
3260
3258
3256
3254
3252
3250
3248
3246
3244
3242
3240
3238
3236
3234
3232
3230
3228
3226
3224
3222
3220
3218
3216
3214
3212
3210
3208
3206
3204
3202
3200
3198
3196
3194
3192
3190
3188
3186
3184
3182
3180
3178
3176
3174
3172
3170
3168
3166
3164
3162

N(Hn,p)
0.0153
0.0153
0.0160
0.0153
0.0160
0.0154
0.0160
0.0160
0.0160
0.0160
0.0160
0.0154
0.0160
0.0154
0.0161
0.0155
0.0161
0.0155
0.0161
0.0161
0.0161
0.0161
0.0161
0.0162
0.0162
0.0162
0.0162
0.0162
0.0162
0.0162
0.0162
0.0162
0.0162
0.0163
0.0163
0.0163
0.0163
0.0163
0.0163
0.0163
0.0163
0.0163
0.0164
0.0164
0.0164
0.0164
0.0164
0.0164
0.0164
0.0171
0.0164
0.0171
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n
3160
3158
3156
3154
3152
3150
3148
3146
3144
3142
3140
3138
3136
3134
3132
3130
3128
3126
3124
3122
3120
3118
3116
3114
3112
3110
3108
3106
3104
3102
3100
3098
3096
3094
3092
3090
3088
3086
3084
3082
3080
3078
3076
3074
3072
3070
3068
3066
3064
3062
3060
3058

,U(Hn,p)

0.0165
0.0171
0.0165
0.0171
0.0165
0.0171
0.0172
0.0172
0.0165
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0173
0.0166
0.0173
0.0173
0.0173
0.0173
0.0173
0.0173
0.0173
0.0174
0.0174
0.0174
0.0174
0.0174
0.0174
0.0174
0.0174
0.0174
0.0175
0.0175
0.0175
0.0175
0.0175
0.0175
0.0175
0.0175
0.0175
0.0182
0.0176
0.0182
0.0182
0.0176
0.0176
0.0183
0.0176
0.0183
0.0183

n
3056
3054
3052
3050
3048
3046
3044
3042
3040
3038
3036
3034
3032
3030
3028
3026
3024
3022
3020
3018
3016
3014
3012
3010
3008
3006
3004
3002
3000
2998
2996
2994
2992
2990
2988
2986
2984
2982
2980
2978
2976
2974
2972
2970
2968
2966
2964
2962
2960
2958
2956
2954

H(Hn,p)

0.0183
0.0183
0.0183
0.0177
0.0184
0.0184
0.0184
0.0178
0.0184
0.0178
0.0184
0.0185
0.0185
0.0178
0.0185
0.0185
0.0185
0.0185
0.0185
0.0186
0.0186
0.0179
0.0186
0.0179
0.0186
0.0186
0.0186
0.0180
0.0187
0.0187
0.0187
0.0187
0.0187
0.0181
0.0187
0.0188
0.0188
0.0181
0.0188
0.0188
0.0188
0.0188
0.0188
0.0182
0.0189
0.0189
0.0189
0.0189
0.0189
0.0189
0.0189
0.0190

n
2952
2950
2948
2946
2944
2942
2940
2938
2936
2934
2932
2930
2928
2926
2924
2922
2920
2918
2916
2914
2912
2910
2908
2906
2904
2902
2900
2898
2896
2894
2892
2890
2888
2886
2884
2882
2880
2878
2876
2874
2872
2870
2868
2866
2864
2862
2860
2858
2856
2854
2852
2850

ﬂ(}{n@)
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0191
0.0191
0.0191
0.0191
0.0191
0.0191
0.0191
0.0192
0.0192
0.0192
0.0192
0.0192
0.0192
0.0192
0.0192
0.0193
0.0193
0.0193
0.0193
0.0193
0.0193
0.0193
0.0194
0.0194
0.0194
0.0194
0.0194
0.0194
0.0194
0.0194
0.0195
0.0195
0.0195
0.0202
0.0202
0.0202
0.0195
0.0196
0.0196
0.0196
0.0196
0.0196
0.0196
0.0196
0.0204



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 17: Coherence for p = 4096 and 2226 < n < 2848

n ,U'(Hn.,p) n ,“‘(Hn,p) n ,U(Hn,p) n /-‘L(Hn,p) n /J(Hn,p) n ﬂ(H7L,p)
2848  0.0197 2744 0.0211 2640 0.0227 2536 0.0237 2432 0.0255 2328 0.0266
2846  0.0204 2742 0.0212 2638 0.0227 2534 0.0237 2430 0.0247 2326 0.0267
2844  0.0197 2740 0.0212 2636 0.0228 2532 0.0237 2428 0.0247 2324 0.0258
2842  0.0204 2738 0.0212 2634 0.0228 2530 0.0237 2426 0.0247 2322 0.0267
2840 0.0204 2736 0.0212 2632 0.0228 2528 0.0237 2424 0.0248 2320 0.0267
2838 0.0197 2734 0.0212 2630 0.0228 2526 0.0238 2422 0.0256 2318 0.0267
2836  0.0205 2732 0.0212 2628 0.0228 2524 0.0238 2420 0.0248 2316 0.0259
2834  0.0205 2730 0.0212 2626 0.0228 2522 0.0238 2418 0.0256 2314 0.0268
2832 0.0205 2728 0.0213 2624 0.0229 2520 0.0238 2416 0.0248 2312 0.0260
2830 0.0205 2726 0.0213 2622 0.0229 2518 0.0238 2414 0.0257 2310 0.0268
2828 0.0205 2724 0.0213 2620 0.0229 2516 0.0238 2412 0.0257 2308 0.0260
2826  0.0205 2722 0.0213 2618 0.0229 2514 0.0239 2410 0.0257 2306 0.0269
2824  0.0205 2720 0.0213 2616 0.0229 2512 0.0239 2408 0.0249 2304 0.0260
2822 0.0206 2718 0.0213 2614 0.0230 2510 0.0239 2406 0.0258 2302 0.0269
2820 0.0206 2716 0.0221 2612 0.0230 2508 0.0239 2404 0.0250 2300 0.0270
2818 0.0206 2714 0.0214 2610 0.0222 2506 0.0239 2402 0.0258 2298 0.0270
2816 0.0206 2712 0.0214 2608 0.0230 2504 0.0240 2400 0.0258 2296 0.0261
2814 0.0206 2710 0.0214 2606 0.0223 2502 0.0240 2398 0.0259 2294 0.0270
2812 0.0206 2708 0.0214 2604 0.0230 2500 0.0240 2396 0.0259 2292 0.0271
2810 0.0206 2706 0.0214 2602 0.0223 2498 0.0240 2394 0.0259 2290 0.0271
2808 0.0199 2704 0.0214 2600 0.0231 2496 0.0240 2392 0.0259 2288 0.0271
2806  0.0207 2702 0.0215 2598 0.0231 2494 0.0241 2390 0.0259 2286 0.0271
2804 0.0207 2700 0.0215 2596 0.0231 2492 0.0241 2388 0.0260 2284 0.0271
2802 0.0207 2698 0.0215 2594 0.0231 2490 0.0241 2386 0.0260 2282 0.0272
2800 0.0207 2696 0.0215 2592 0.0231 2488 0.0241 2384 0.0260 2280 0.0272
2798 0.0207 2694 0.0215 2590 0.0232 2486 0.0241 2382 0.0260 2278 0.0272
2796  0.0207 2692 0.0223 2588 0.0232 2484 0.0242 2380 0.0252 2276 0.0272
2794  0.0208 2690 0.0216 2586 0.0224 2482 0.0242 2378 0.0261 2274 0.0273
2792  0.0208 2688 0.0216 2584 0.0232 2480 0.0242 2376 0.0261 2272 0.0273
2790 0.0208 2686 0.0223 2582 0.0232 2478 0.0242 2374 0.0261 2270 0.0273
2788  0.0208 2684 0.0216 2580 0.0233 2476 0.0242 2372 0.0261 2268 0.0273
2786  0.0208 2682 0.0216 2578 0.0233 2474 0.0243 2370 0.0262 2266 0.0274
2784  0.0201 2680 0.0224 2576 0.0233 2472 0.0243 2368 0.0262 2264 0.0265
2782 0.0208 2678 0.0224 2574 0.0225 2470 0.0251 2366 0.0262 2262 0.0274
2780 0.0209 2676 0.0224 2572 0.0233 2468 0.0243 2364 0.0262 2260 0.0265
2778 0.0209 2674 0.0224 2570 0.0233 2466 0.0243 2362 0.0262 2258 0.0275
2776 0.0209 2672 0.0217 2568 0.0234 2464 0.0244 2360 0.0263 2256 0.0275
2774 0.0209 2670 0.0217 2566 0.0226 2462 0.0244 2358 0.0263 2254 0.0275
2772  0.0209 2668 0.0217 2564 0.0234 2460 0.0244 2356 0.0255 2252 0.0275
2770 0.0209 2666 0.0218 2562 0.0234 2458 0.0244 2354 0.0263 2250 0.0276
2768 0.0210 2664 0.0218 2560 0.0234 2456 0.0244 2352 0.0264 2248 0.0276
2766  0.0210 2662 0.0218 2558 0.0227 2454 0.0244 2350 0.0264 2246 0.0276
2764  0.0210 2660 0.0226 2556 0.0235 2452 0.0245 2348 0.0264 2244 0.0276
2762  0.0210 2658 0.0218 2554 0.0227 2450 0.0245 2346 0.0264 2242 0.0277
2760 0.0210 2656 0.0226 2552 0.0235 2448 0.0245 2344 0.0256 2240 0.0268
2758 0.0210 2654 0.0226 2550 0.0235 2446 0.0245 2342 0.0265 2238 0.0277
2756 0.0210 2652 0.0226 2548 0.0235 2444 0.0245 2340 0.0265 2236 0.0277
2754 0.0211 2650 0.0219 2546 0.0228 2442 0.0246 2338 0.0265 2234 0.0278
2752  0.0211 2648 0.0227 2544 0.0236 2440 0.0246 2336 0.0265 2232 0.0278
2750 0.0211 2646 0.0227 2542 0.0228 2438 0.0246 2334 0.0266 2230 0.0278
2748  0.0211 2644 0.0227 2540 0.0236 2436 0.0246 2332 0.0266 2228 0.0278
2746 0.0211 2642 0.0220 2538 0.0229 2434 0.0255 2330 0.0266 2226 0.0279
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n
2224
2222
2220
2218
2216
2214
2212
2210
2208
2206
2204
2202
2200
2198
2196
2194
2192
2190
2188
2186
2184
2182
2180
2178
2176
2174
2172
2170
2168
2166
2164
2162
2160
2158
2156
2154
2152
2150
2148
2146
2144
2142
2140
2138
2136
2134
2132
2130
2128
2126
2124
2122

N(Hn.,p)
0.0279
0.0279
0.0279
0.0280
0.0271
0.0280
0.0280
0.0281
0.0281
0.0281
0.0281
0.0282
0.0282
0.0282
0.0282
0.0283
0.0283
0.0283
0.0274
0.0284
0.0284
0.0284
0.0284
0.0285
0.0285
0.0285
0.0276
0.0286
0.0286
0.0286
0.0287
0.0287
0.0287
0.0287
0.0288
0.0288
0.0279
0.0288
0.0279
0.0289
0.0280
0.0289
0.0290
0.0290
0.0290
0.0291
0.0281
0.0291
0.0282
0.0292
0.0292
0.0292

Q1, HE, HunG AND CHIEN

Table 18: Coherence for p = 4096 and 1602 < n < 2224

n p(Hnp) n op(Hep) 0 p(Hep) no p(Hyp)
2120 0.0292 2016 0.0308 1912 0.0314 1808 0.0343
2118 0.0293 2014 0.0308 1910 0.0325 1806 0.0343
2116  0.0284 2012 0.0308 1908 0.0325 1804 0.0344
2114 0.0293 2010 0.0308 1906 0.0325 1802 0.0344
2112 0.0294 2008 0.0309 1904 0.0315 1800 0.0333
2110 0.0294 2006 0.0309 1902 0.0326 1798 0.0345
2108 0.0285 2004 0.0299 1900 0.0326 1796 0.0345
2106 0.0294 2002 0.0310 1898 0.0327 1794 0.0346
2104 0.0295 2000 0.0310 1896 0.0327 1792 0.0346
2102 0.0295 1998 0.0310 1894 0.0327 1790 0.0346
2100 0.0295 1996 0.0301 1892 0.0317 1788 0.0347
2098 0.0296 1994 0.0311 1890 0.0328 1786 0.0347
2096 0.0296 1992 0.0311 1888 0.0328 1784 0.0336
2094 0.0296 1990 0.0312 1886 0.0329 1782 0.0348
2092 0.0296 1988 0.0312 1884 0.0329 1780 0.0348
2090 0.0297 1986 0.0312 1882 0.0329 1778 0.0349
2088 0.0287 1984 0.0302 1880 0.0319 1776 0.0349
2086  0.0297 1982 0.0313 1878 0.0330 1774 0.0349
2084 0.0298 1980 0.0313 1876 0.0320 1772 0.0339
2082 0.0298 1978 0.0313 1874 0.0331 1770 0.0350
2080 0.0298 1976 0.0304 1872 0.0331 1768 0.0351
2078 0.0298 1974 0.0314 1870 0.0332 1766 0.0351
2076  0.0289 1972 0.0314 1868 0.0321 1764 0.0340
2074 0.0299 1970 0.0315 1866 0.0332 1762 0.0352
2072 0.0299 1968 0.0315 1864 0.0333 1760 0.0352
2070 0.0300 1966 0.0315 1862 0.0333 1758 0.0353
2068 0.0290 1964 0.0316 1860 0.0333 1756 0.0342
2066 0.0300 1962 0.0316 1858 0.0334 1754 0.0353
2064 0.0300 1960 0.0316 1856 0.0334 1752 0.0354
2062 0.0301 1958 0.0317 1854 0.0334 1750 0.0354
2060 0.0301 1956 0.0317 1852 0.0335 1748 0.0343
2058 0.0301 1954 0.0317 1850 0.0335 1746 0.0355
2056  0.0302 1952 0.0318 1848 0.0335 1744 0.0356
2054 0.0302 1950 0.0318 1846 0.0336 1742 0.0356
2052 0.0302 1948 0.0308 1844 0.0325 1740 0.0356
2050 0.0302 1946 0.0319 1842 0.0337 1738 0.0357
2048 0.0303 1944 0.0309 1840 0.0337 1736 0.0357
2046  0.0303 1942 0.0319 1838 0.0337 1734 0.0358
2044 0.0303 1940 0.0320 1836 0.0338 1732 0.0346
2042 0.0304 1938 0.0320 1834 0.0338 1730 0.0358
2040 0.0304 1936 0.0320 1832 0.0328 1728 0.0359
2038 0.0304 1934 0.0321 1830 0.0339 1726 0.0359
2036  0.0305 1932 0.0311 1828 0.0328 1724 0.0360
2034 0.0305 1930 0.0321 1826 0.0340 1722 0.0360
2032 0.0305 1928 0.0322 1824 0.0340 1720 0.0349
2030 0.0305 1926 0.0322 1822 0.0340 1718 0.0361
2028 0.0306 1924 0.0312 1820 0.0341 1716 0.0350
2026 0.0306 1922 0.0323 1818 0.0341 1714 0.0362
2024 0.0306 1920 0.0312 1816 0.0341 1712 0.0362
2022 0.0307 1918 0.0323 1814 0.0342 1710 0.0363
2020 0.0307 1916 0.0324 1812 0.0331 1708 0.0351
2018 0.0307 1914 0.0324 1810 0.0343 1706 0.0363
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n
1704
1702
1700
1698
1696
1694
1692
1690
1688
1686
1684
1682
1680
1678
1676
1674
1672
1670
1668
1666
1664
1662
1660
1658
1656
1654
1652
1650
1648
1646
1644
1642
1640
1638
1636
1634
1632
1630
1628
1626
1624
1622
1620
1618
1616
1614
1612
1610
1608
1606
1604
1602

ﬂ(}{n@)
0.0364
0.0364
0.0353
0.0365
0.0366
0.0366
0.0366
0.0367
0.0367
0.0368
0.0356
0.0369
0.0369
0.0369
0.0370
0.0370
0.0371
0.0371
0.0372
0.0372
0.0373
0.0373
0.0361
0.0374
0.0374
0.0375
0.0375
0.0376
0.0376
0.0377
0.0377
0.0365
0.0378
0.0366
0.0367
0.0367
0.0368
0.0368
0.0369
0.0369
0.0369
0.0382
0.0383
0.0383
0.0384
0.0372
0.0372
0.0373
0.0373
0.0374
0.0374
0.0375



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 19: Coherence for p = 4096 and 978 < n < 1600

n ,U'(Hn.,p) n ,“‘(Hn,p) n ,U(Hn,p) n /-‘L(Hn,p) n /J(Hn,p) n ﬂ(H7L,p)
1600 0.0375 1496 0.0401 1392 0.0431 1288 0.0450 1184 0.0490 1080 0.0519
1598 0.0375 1494 0.0402 1390 0.0432 1286 0.0451 1182 0.0491 1078 0.0519
1596 0.0376 1492 0.0402 1388 0.0432 1284 0.0452 1180 0.0475 1076 0.0520
1594 0.0376 1490 0.0403 1386 0.0418 1282 0.0452 1178 0.0492 1074 0.0521
1592 0.0377 1488 0.0403 1384 0.0434 1280 0.0453 1176 0.0493 1072 0.0522
1590 0.0390 1486 0.0404 1382 0.0434 1278 0.0454 1174 0.0494 1070 0.0523
1588 0.0378 1484 0.0404 1380 0.0435 1276 0.0455 1172 0.0495 1068 0.0524
1586 0.0378 1482 0.0405 1378 0.0435 1274 0.0455 1170 0.0496 1066 0.0525
1584 0.0379 1480 0.0405 1376 0.0436 1272 0.0456 1168 0.0497 1064 0.0526
1582 0.0379 1478 0.0406 1374 0.0437 1270 0.0457 1166 0.0497 1062 0.0527
1580 0.0380 1476  0.0407 1372 0.0437 1268 0.0457 1164 0.0481 1060 0.0528
1578  0.0393 1474 0.0407 1370 0.0438 1266 0.0458 1162 0.0499 1058 0.0529
1576  0.0381 1472 0.0408 1368 0.0439 1264 0.0459 1160 0.0483 1056 0.0530
1574 0.0381 1470 0.0408 1366 0.0439 1262 0.0460 1158 0.0484 1054 0.0531
1572 0.0394 1468 0.0409 1364 0.0440 1260 0.0460 1156 0.0484 1052 0.0532
1570  0.0382 1466 0.0409 1362 0.0441 1258 0.0461 1154 0.0503 1050 0.0533
1568 0.0383 1464 0.0410 1360 0.0441 1256 0.0462 1152 0.0486 1048 0.0534
1566 0.0396 1462 0.0410 1358 0.0442 1254 0.0463 1150 0.0487 1046 0.0535
1564 0.0396 1460 0.0411 1356 0.0442 1252 0.0463 1148 0.0488 1044 0.0536
1562  0.0384 1458 0.0412 1354 0.0428 1250 0.0464 1146 0.0489 1042 0.0537
1560 0.0385 1456 0.0412 1352 0.0444 1248 0.0465 1144 0.0490 1040 0.0538
1558 0.0385 1454 0.0413 1350 0.0430 1246 0.0465 1142 0.0490 1038 0.0539
1556  0.0386 1452 0.0413 1348 0.0445 1244 0.0466 1140 0.0491 1036 0.0541
1554  0.0399 1450 0.0414 1346 0.0446 1242 0.0467 1138 0.0492 1034 0.0542
1552  0.0399 1448 0.0414 1344 0.0446 1240 0.0452 1136 0.0493 1032 0.0543
1550 0.0400 1446 0.0415 1342 0.0447 1238 0.0468 1134 0.0494 1030 0.0544
1548 0.0388 1444 0.0416 1340 0.0448 1236 0.0469 1132 0.0495 1028 0.0545
1546  0.0401 1442 0.0402 1338 0.0448 1234 0.0470 1130 0.0496 1026 0.0546
1544  0.0402 1440 0.0417 1336 0.0449 1232 0.0471 1128 0.0496 1024 0.0547
1542 0.0402 1438 0.0417 1334 0.0450 1230 0.0472 1126 0.0497 1022 0.0548
1540 0.0403 1436 0.0418 1332 0.0450 1228 0.0472 1124 0.0498 1020 0.0549
1538  0.0390 1434 0.0418 1330 0.0436 1226 0.0473 1122 0.0499 1018 0.0530
1536  0.0404 1432 0.0419 1328 0.0437 1224 0.0474 1120 0.0500 1016 0.0551
1534 0.0391 1430 0.0420 1326 0.0437 1222 0.0475 1118 0.0501 1014 0.0552
1532 0.0405 1428 0.0420 1324 0.0438 1220 0.0475 1116 0.0502 1012 0.0553
1530 0.0392 1426 0.0421 1322 0.0454 1218 0.0476 1114 0.0503 1010 0.0535
1528  0.0393 1424 0.0421 1320 0.0439 1216 0.0461 1112 0.0504 1008 0.0556
1526  0.0393 1422 0.0422 1318 0.0440 1214 0.0478 1110 0.0505 1006  0.0537
1524  0.0394 1420 0.0423 1316 0.0441 1212 0.0479 1108 0.0505 1004 0.0558
1522 0.0394 1418 0.0423 1314 0.0441 1210 0.0479 1106 0.0506 1002 0.0559
1520 0.0395 1416 0.0424 1312 0.0442 1208 0.0480 1104 0.0507 1000 0.0560
1518 0.0395 1414 0.0424 1310 0.0443 1206 0.0481 1102 0.0508 998  0.0561
1516 0.0396 1412 0.0425 1308 0.0443 1204 0.0482 1100 0.0509 996  0.0562
1514  0.0396 1410 0.0426 1306 0.0444 1202 0.0483 1098 0.0510 994  0.0563
1512 0.0397 1408 0.0426 1304 0.0445 1200 0.0483 1096 0.0511 992 0.0565
1510 0.0397 1406 0.0427 1302 0.0445 1198 0.0484 1094 0.0512 990  0.0566
1508 0.0398 1404 0.0427 1300 0.0446 1196 0.0485 1092 0.0513 988  0.0567
1506 0.0398 1402 0.0414 1298 0.0447 1194 0.0486 1090 0.0495 986  0.0548
1504 0.0399 1400 0.0429 1296 0.0448 1192 0.0487 1088 0.0515 984  0.0549
1502 0.0399 1398 0.0429 1294 0.0448 1190 0.0487 1086 0.0516 982  0.0550
1500 0.0400 1396 0.0430 1292 0.0449 1188 0.0488 1084 0.0517 980  0.0551
1498  0.0401 1394 0.0430 1290 0.0450 1186 0.0489 1082 0.0518 978  0.0552
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n
976
974
972
970
968
966
964
962
960
958
956
954
952
950
948
946
944
942
940
938
936
934
932
930
928
926
924
922
920
918
916
914
912
910
908
906
904
902
900
898
896
894
892
890
888
886
884
882
880
878
876
874

/L(Hn,p)

0.0553
0.0554
0.0556
0.0557
0.0558
0.0559
0.0560
0.0561
0.0563
0.0564
0.0565
0.0566
0.0567
0.0568
0.0570
0.0571
0.0572
0.0573
0.0553
0.0576
0.0577
0.0578
0.0579
0.0581
0.0582
0.0583
0.0584
0.0586
0.0587
0.0588
0.0568
0.0591
0.0570
0.0593
0.0595
0.0596
0.0597
0.0599
0.0600
0.0601
0.0580
0.0604
0.0605
0.0607
0.0608
0.0609
0.0611
0.0612
0.0591
0.0615
0.0616
0.0618

Table 20: Coherence for p = 4096 and 354 < n < 976
.U(Hn,p)

n
872
870
868
866
864
862
860
858
856
854
852
850
848
846
844
842
840
838
836
834
832
830
828
826
824
822
820
818
816
814
812
810
808
806
804
802
800
798
796
794
792
790
788
786
784
782
780
778
776
e
772
770

0.0619
0.0621
0.0622
0.0624
0.0625
0.0603
0.0605
0.0629
0.0607
0.0609
0.0610
0.0612
0.0613
0.0615
0.0616
0.0618
0.0619
0.0621
0.0622
0.0624
0.0625
0.0627
0.0628
0.0630
0.0631
0.0633
0.0634
0.0636
0.0637
0.0639
0.0640
0.0642
0.0644
0.0645
0.0647
0.0623
0.0650
0.0652
0.0653
0.0630
0.0657
0.0658
0.0660
0.0662
0.0663
0.0665
0.0667
0.0668
0.0670
0.0672
0.0674
0.0675

Q1, HE, HunG AND CHIEN

n
768
766
764
762
760
758
756
754
752
750
748
746
744
742
740
738
736
734
732
730
728
726
724
722
720
718
716
714
712
710
708
706
704
702
700
698
696
694
692
690
688
686
684
682
680
678
676
674
672
670
668
666

N(Hn,p)
0.0677
0.0679
0.0681
0.0656
0.0684
0.0686
0.0661
0.0690
0.0691
0.0667
0.0668
0.0670
0.0672
0.0674
0.0676
0.0678
0.0679
0.0681
0.0683
0.0685
0.0687
0.0689
0.0663
0.0693
0.0694
0.0696
0.0698
0.0700
0.0702
0.0704
0.0706
0.0708
0.0682
0.0712
0.0714
0.0716
0.0718
0.0720
0.0723
0.0725
0.0727
0.0729
0.0702
0.0733
0.0735
0.0737
0.0740
0.0742
0.0744
0.0716
0.0719
0.0721

20

n
664
662
660
658
656
654
652
650
648
646
644
642
640
638
636
634
632
630
628
626
624
622
620
618
616
614
612
610
608
606
604
602
600
598
596
594
592
590
588
586
o84
582
580
578
576
574
572
570
568
566
564
562

,U(Hn,p)
0.0723
0.0725
0.0727
0.0729
0.0732
0.0734
0.0736
0.0738
0.0741
0.0743
0.0745
0.0748
0.0750
0.0752
0.0755
0.0757
0.0759
0.0730
0.0764
0.0767
0.0769
0.0772
0.0774
0.0777
0.0779
0.0782
0.0784
0.0787
0.0789
0.0792
0.0795
0.0797
0.0800
0.0803
0.0805
0.0808
0.0777
0.0780
0.0816
0.0785
0.0788
0.0790
0.0793
0.0830
0.0799
0.0801
0.0804
0.0807
0.0810
0.0813
0.0816
0.0819

n
560
558
556
554
552
550
548
546
544
542
540
538
536
534
532
530
528
526
524
522
520
518
516
514
512
510
508
506
504
502
500
498
496
494
492
490
488
486
484
482
480
478
476
474
472
470
468
466
464
462
460
458

ﬂ(HvL,p)
0.0821
0.0824
0.0827
0.0830
0.0833
0.0836
0.0803
0.0842
0.0846
0.0849
0.0852
0.0855
0.0858
0.0861
0.0865
0.0868
0.0871
0.0837
0.0840
0.0843
0.0846
0.0849
0.0891
0.0856
0.0859
0.0863
0.0866
0.0870
0.0873
0.0876
0.0880
0.0884
0.0887
0.0891
0.0894
0.0898
0.0902
0.0905
0.0909
0.0913
0.0917
0.0921
0.0924
0.0928
0.0932
0.0936
0.0940
0.0944
0.0948
0.0952
0.0957
0.0961

n
456
454
452
450
448
446
444
442
440
438
436
434
432
430
428
426
424
422
420
418
416
414
412
410
408
406
404
402
400
398
396
394
392
390
388
386
384
382
380
378
376
374
372
370
368
366
364
362
360
358
356
354

N(Hn,p)
0.0965
0.0925
0.0929
0.0933
0.0938
0.0942
0.0946
0.0950
0.0955
0.0959
0.0963
0.0968
0.0972
0.0977
0.0981
0.0986
0.0943
0.0995
0.1000
0.1005
0.1010
0.1014
0.1019
0.1024
0.1029
0.1034
0.1040
0.1045
0.1050
0.1055
0.1061
0.1015
0.1020
0.1026
0.1031
0.1036
0.1042
0.1047
0.1053
0.1058
0.1064
0.1070
0.1075
0.1081
0.1087
0.1093
0.1099
0.1105
0.1111
0.1117
0.1124
0.1130



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 21: Coherence for p = 4096 and 18 < n < 352

no wHnp) n p(Hpp) no p(Hep) no p(Hep) n p(Hup) 1o p(Hyp)
352 0.1136 296 0.1216 240 0.1417 184 0.1630 128 0.2031 72 0.3056
350 0.1143 294 0.1224 238 0.1429 182 0.1648 126 0.2063 70 0.3143
348 0.1149 292 0.1233 236 0.1441 180 0.1667 124 0.2097 68 0.3235
346 0.1156 290 0.1241 234 0.1453 178 0.1685 122 0.2131 66 0.3333
344 0.1105 288 0.1250 232 0.1466 176 0.1705 120 0.2167 64 0.3438
342  0.1111 286 0.1259 230 0.1478 174 0.1724 118 0.2203 62 0.3226
340 0.1118 284 0.1268 228 0.1491 172 0.1744 116 0.2241 60 0.3333
338  0.1124 282 0.1277 226 0.1504 170 0.1765 114 0.2281 58 0.3448
336 0.1131 280 0.1286 224 0.1518 168 0.1786 112 0.2321 56 0.3571
334 0.1138 278 0.1295 222 0.1532 166 0.1807 110 0.2364 54 0.3704
332 0.1145 276 0.1304 220 0.1545 164 0.1829 108 0.2407 52 0.3846
330 0.1152 274 0.1314 218 0.1468 162 0.1852 106 0.2264 50 0.3600
328 0.1159 272 0.1324 216 0.1574 160 0.1875 104 0.2308 48 0.3750
326 0.1166 270 0.1333 214 0.1589 158 0.1899 102 0.2353 46 0.3913
324 0.1173 268 0.1343 212 0.1604 156 0.1923 100 0.2400 44 0.4091
322  0.1180 266 0.1353 210 0.1524 154 0.1818 98 0.2449 42 0.4286
320 0.1188 264 0.1364 208 0.1538 152 0.1842 96 0.2500 40 0.4500
318 0.1195 262 0.1374 206 0.1553 150 0.1867 94 0.2553 38 0.4211
316 0.1203 260 0.1385 204 0.1569 148 0.1892 92 0.2609 36 0.4444
314 0.1210 258 0.1318 202 0.1584 146 0.1918 90 0.2667 34 0.4706
312 0.1218 256 0.1328 200 0.1600 144 0.1944 88 0.2727 32 0.5000
310 0.1226 254 0.1339 198 0.1616 142 0.1972 86 0.2791 30 0.5333
308 0.1234 252 0.1349 196 0.1633 140 0.2000 84 0.2619 28 0.5714
306 0.1242 250 0.1360 194 0.1649 138 0.2029 82 0.2683 26 0.5385
304 0.1250 248 0.1371 192 0.1667 136  0.2059 80 0.2750 24 0.5833
302 0.1258 246 0.1382 190 0.1579 134 0.1940 78 0.2821 22 0.6364
300 0.1267 244 0.1393 188 0.1596 132 0.1970 76  0.2895 20 0.7000
298  0.1275 242 0.1405 186 0.1613 130 0.2000 74 0.2973 18 0.6667
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n
8192
8190
8188
8186
8184
8182
8180
8178
8176
8174
8172
8170
8168
8166
8164
8162
8160
8158
8156
8154
8152
8150
8148
8146
8144
8142
8140
8138
8136
8134
8132
8130
8128
8126
8124
8122
8120
8118
8116
8114
8112
8110
8108
8106
8104
8102
8100
8098
8096
8094
8092
8090

N(Hn.,p)
0.0000
0.0002
0.0005
0.0007
0.0010
0.0012
0.0015
0.0015
0.0015
0.0017
0.0015
0.0017
0.0017
0.0017
0.0020
0.0017
0.0020
0.0022
0.0020
0.0022
0.0020
0.0022
0.0022
0.0022
0.0025
0.0025
0.0025
0.0022
0.0025
0.0025
0.0025
0.0027
0.0027
0.0027
0.0025
0.0027
0.0027
0.0027
0.0030
0.0027
0.0030
0.0027
0.0030
0.0030
0.0030
0.0030
0.0030
0.0030
0.0030
0.0030
0.0030
0.0032

Q1, HE, HunG AND CHIEN

Table 22: Coherence for p = 8192 and 7570 < n < 8192

n
8088
8086
8084
8082
8080
8078
8076
8074
8072
8070
8068
8066
8064
8062
8060
8058
8056
8054
8052
8050
8048
8046
8044
8042
8040
8038
8036
8034
8032
8030
8028
8026
8024
8022
8020
8018
8016
8014
8012
8010
8008
8006
8004
8002
8000
7998
7996
7994
7992
7990
7988
7986

.U(H'n,p)

0.0030
0.0032
0.0032
0.0032
0.0032
0.0032
0.0032
0.0032
0.0035
0.0032
0.0035
0.0035
0.0035
0.0032
0.0035
0.0035
0.0035
0.0035
0.0035
0.0037
0.0037
0.0037
0.0035
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0040
0.0037
0.0040
0.0037
0.0040
0.0040
0.0040
0.0037
0.0040
0.0040
0.0040
0.0040
0.0040
0.0043
0.0043
0.0043
0.0040
0.0043
0.0043
0.0043

n
7984
7982
7980
7978
7976
7974
7972
7970
7968
7966
7964
7962
7960
7958
7956
7954
7952
7950
7948
7946
7944
7942
7940
7938
7936
7934
7932
7930
7928
7926
7924
7922
7920
7918
7916
7914
7912
7910
7908
7906
7904
7902
7900
7898
7896
7894
7892
7890
7888
7886
7884
7882

N(Hn,p)
0.0043
0.0043
0.0043
0.0043
0.0043
0.0043
0.0045
0.0043
0.0045
0.0043
0.0045
0.0045
0.0045
0.0045
0.0045
0.0045
0.0045
0.0045
0.0045
0.0045
0.0045
0.0045
0.0045
0.0048
0.0045
0.0048
0.0045
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0051
0.0048
0.0051
0.0048
0.0051
0.0048
0.0051
0.0048
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n
7880
7878
7876
7874
7872
7870
7868
7866
7864
7862
7860
7858
7856
7854
7852
7850
7848
7846
7844
7842
7840
7838
7836
7834
7832
7830
7828
7826
7824
7822
7820
7818
7816
7814
7812
7810
7808
7806
7804
7802
7800
7798
7796
7794
7792
7790
7788
7786
7784
7782
7780
778

,U(Hn,p)

0.0051
0.0048
0.0051
0.0051
0.0051
0.0051
0.0051
0.0051
0.0051
0.0051
0.0051
0.0053
0.0053
0.0053
0.0051
0.0054
0.0051
0.0054
0.0054
0.0054
0.0054
0.0054
0.0054
0.0054
0.0054
0.0054
0.0054
0.0054
0.0054
0.0054
0.0054
0.0054
0.0056
0.0056
0.0056
0.0054
0.0056
0.0054
0.0056
0.0054
0.0056
0.0056
0.0056
0.0056
0.0056
0.0056
0.0056
0.0057
0.0057
0.0057
0.0057
0.0057

n
7776
7774
7772
7770
7768
7766
7764
7762
7760
7758
7756
7754
7752
7750
7748
7746
7744
7742
7740
7738
7736
7734
7732
7730
7728
7726
7724
7722
7720
7718
7716
7714
7712
7710
7708
7706
7704
7702
7700
7698
7696
7694
7692
7690
7688
7686
7684
7682
7680
7678
7676
7674

H(Iinp)
0.0057
0.0059
0.0057
0.0059
0.0057
0.0059
0.0057
0.0059
0.0059
0.0059
0.0057
0.0059
0.0059
0.0059
0.0059
0.0059
0.0059
0.0059
0.0059
0.0059
0.0059
0.0059
0.0059
0.0060
0.0060
0.0060
0.0062
0.0060
0.0062
0.0060
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0062
0.0065
0.0062
0.0062
0.0062
0.0062
0.0062
0.0065
0.0062
0.0062
0.0062
0.0065
0.0063
0.0065

n
7672
7670
7668
7666
7664
7662
7660
7658
7656
7654
7652
7650
7648
7646
7644
7642
7640
7638
7636
7634
7632
7630
7628
7626
7624
7622
7620
7618
7616
7614
7612
7610
7608
7606
7604
7602
7600
7598
7596
7594
7592
7590
7588
7586
7584
7582
7580
7578
7576
7574
7572
7570

ﬂ(}{n@)
0.0063
0.0065
0.0063
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0065
0.0066
0.0066
0.0066
0.0066
0.0068
0.0066
0.0068
0.0066
0.0068
0.0066
0.0068
0.0066
0.0068
0.0066
0.0068
0.0066
0.0068
0.0066
0.0068
0.0068
0.0068
0.0069
0.0069
0.0069
0.0069
0.0069
0.0069
0.0069
0.0069
0.0071
0.0069
0.0071



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 23: Coherence for p = 8192 and 6946 < n < 7568

n ,U'(Hn.,p) n ,“‘(Hn,p) n ,U(Hn,p) n /-‘L(Hn,p) n /J(Hn,p) n ﬂ(H7L,p)
7568 0.0069 7464 0.0075 7360 0.0079 7256 0.0083 7152 0.0089 7048 0.0094
7566  0.0071 7462 0.0072 7358 0.0079 7254 0.0085 7150 0.0090 7046 0.0094
7564  0.0069 7460 0.0075 7356 0.0079 7252 0.0085 7148 0.0090 7044 0.0094
7562 0.0071 7458 0.0075 7354 0.0079 7250 0.0086 7146 0.0090 7042 0.0094
7560 0.0069 7456 0.0075 7352 0.0079 7248 0.0083 7144 0.0090 7040 0.0094
7558  0.0071 7454 0.0075 7350 0.0079 7246 0.0086 7142 0.0090 7038 0.0094
7556  0.0069 7452 0.0075 7348 0.0079 7244 0.0086 7140 0.0090 7036 0.0094
7554  0.0071 7450 0.0075 7346 0.0079 7242 0.0086 7138 0.0090 7034 0.0094
7552  0.0072 7448 0.0075 7344 0.0079 7240 0.0086 7136 0.0090 7032 0.0094
7550 0.0072 7446 0.0075 7342 0.0079 7238 0.0086 7134 0.0090 7030 0.0094
7548  0.0069 7444 0.0075 7340 0.0079 7236 0.0086 7132 0.0090 7028 0.0097
7546  0.0072 7442 0.0075 7338 0.0079 7234 0.0086 7130 0.0090 7026 0.0094
7544  0.0072 7440 0.0075 7336 0.0079 7232 0.0086 7128 0.0090 7024 0.0097
7542  0.0072 7438 0.0075 7334 0.0079 7230 0.0086 7126 0.0090 7022 0.0094
7540 0.0072 7436 0.0075 7332 0.0082 7228 0.0086 7124 0.0090 7020 0.0097
7538 0.0072 7434 0.0075 7330 0.0079 7226 0.0086 7122 0.0090 7018 0.0094
7536 0.0072 7432 0.0075 7328 0.0082 7224 0.0086 7120 0.0090 7016 0.0097
7534  0.0072 7430 0.0075 7326 0.0079 7222 0.0086 7118 0.0093 7014 0.0094
7532  0.0072 7428 0.0075 7324 0.0082 7220 0.0086 7116 0.0093 7012 0.0097
7530 0.0072 7426 0.0075 7322 0.0082 7218 0.0086 7114 0.0090 7010 0.0094
7528 0.0072 7424 0.0078 7320 0.0082 7216 0.0086 7112 0.0090 7008 0.0097
7526  0.0072 7422 0.0078 7318 0.0082 7214 0.0086 7110 0.0093 7006 0.0097
7524  0.0072 7420 0.0075 7316 0.0082 7212 0.0089 7108 0.0090 7004 0.0097
7522  0.0072 7418 0.0078 7314 0.0082 7210 0.0086 7106 0.0093 7002 0.0097
7520 0.0072 7416 0.0076 7312 0.0082 7208 0.0089 7104 0.0090 7000 0.0097
7518  0.0072 7414 0.0078 7310 0.0082 7206 0.0086 7102 0.0093 6998 0.0094
7516  0.0072 7412 0.0078 7308 0.0082 7204 0.0089 7100 0.0090 6996 0.0097
7514  0.0072 7410 0.0078 7306 0.0082 7202 0.0086 7098 0.0093 6994 0.0097
7512  0.0072 7408 0.0078 7304 0.0082 7200 0.0089 7096 0.0090 6992 0.0097
7510 0.0072 7406 0.0078 7302 0.0082 7198 0.0086 7094 0.0093 6990 0.0094
7508 0.0072 7404 0.0078 7300 0.0082 7196 0.0089 7092 0.0093 6988  0.0097
7506  0.0072 7402 0.0078 7298 0.0082 7194 0.0086 7090 0.0093 6986 0.0097
7504 0.0072 7400 0.0078 7296 0.0082 7192 0.0089 7088 0.0093 6984 0.0097
7502  0.0072 7398 0.0078 7294 0.0082 7190 0.0086 7086 0.0093 6982 0.0095
7500 0.0072 7396 0.0078 7292 0.0082 7188 0.0089 7084 0.0093 6980 0.0097
7498 0.0072 7394 0.0078 7290 0.0082 718 0.0086 7082 0.0093 6978 0.0097
7496  0.0072 7392 0.0078 7288 0.0082 7184 0.0089 7080 0.0090 6976 0.0097
7494  0.0072 7390 0.0078 7286 0.0082 7182 0.0089 7078 0.0093 6974 0.0098
7492  0.0075 7388 0.0079 7284 0.0082 7180 0.0089 7076 0.0093 6972 0.0098
7490 0.0072 7386 0.0079 7282 0.0085 7178 0.0089 7074 0.0093 6970 0.0098
7488  0.0075 7384 0.0079 7280 0.0082 7176 0.0089 7072 0.0093 6968 0.0098
7486  0.0072 7382 0.0079 7278 0.0085 7174 0.0086 7070 0.0093 6966 0.0098
7484  0.0075 7380 0.0079 7276 0.0085 7172 0.0089 7068 0.0093 6964 0.0098
7482  0.0075 7378 0.0079 7274 0.0085 7170 0.0089 7066 0.0093 6962 0.0098
7480 0.0075 7376 0.0079 7272 0.0083 7168 0.0089 7064 0.0093 6960 0.0098
7478  0.0072 7374 0.0079 7270 0.0085 7166 0.0089 7062 0.0093 6958 0.0098
7476 0.0075 7372 0.0079 7268 0.0083 7164 0.0089 7060 0.0093 6956 0.0098
7474 0.0075 7370 0.0079 7266 0.0085 7162 0.0089 7058 0.0094 6954 0.0098
7472 0.0075 7368 0.0079 7264 0.0083 7160 0.0089 7056 0.0094 6952 0.0098
7470 0.0075 7366 0.0079 7262 0.0085 7158 0.0089 7054 0.0094 6950 0.0098
7468  0.0075 7364 0.0079 7260 0.0083 7156 0.0089 7052 0.0096 6948 0.0098
7466  0.0072 7362 0.0079 7258 0.0085 7154 0.0089 7050 0.0094 6946 0.0098
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n
6944
6942
6940
6938
6936
6934
6932
6930
6928
6926
6924
6922
6920
6918
6916
6914
6912
6910
6908
6906
6904
6902
6900
6898
6896
6894
6892
6890
6888
6886
6884
6882
6880
6878
6876
6874
6872
6870
6868
6866
6864
6862
6860
6858
6856
6854
6852
6850
6848
6846
6844
6842

N(Hn.,p)
0.0098
0.0098
0.0098
0.0098
0.0098
0.0098
0.0098
0.0098
0.0098
0.0098
0.0098
0.0098
0.0098
0.0101
0.0098
0.0101
0.0098
0.0101
0.0098
0.0101
0.0101
0.0101
0.0101
0.0101
0.0099
0.0102
0.0099
0.0102
0.0099
0.0102
0.0099
0.0102
0.0099
0.0102
0.0102
0.0102
0.0102
0.0102
0.0102
0.0102
0.0102
0.0102
0.0102
0.0102
0.0102
0.0102
0.0102
0.0102
0.0102
0.0102
0.0102
0.0102

Q1, HE, HunG AND CHIEN

Table 24: Coherence for p = 8192 and 6322 < n < 6944

n
6840
6838
6836
6834
6832
6830
6828
6826
6824
6822
6820
6818
6816
6814
6812
6810
6808
6806
6804
6802
6800
6798
6796
6794
6792
6790
6788
6786
6784
6782
6780
6778
6776
6774
6772
6770
6768
6766
6764
6762
6760
6758
6756
6754
6752
6750
6748
6746
6744
6742
6740
6738

.U(H'n,p)

0.0102
0.0102
0.0102
0.0102
0.0102
0.0102
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0106
0.0103
0.0103
0.0103
0.0103
0.0103
0.0106
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0103
0.0104
0.0107
0.0104
0.0107
0.0104
0.0104
0.0104
0.0107
0.0104
0.0107
0.0107
0.0107
0.0107

n
6736
6734
6732
6730
6728
6726
6724
6722
6720
6718
6716
6714
6712
6710
6708
6706
6704
6702
6700
6698
6696
6694
6692
6690
6688
6686
6684
6682
6680
6678
6676
6674
6672
6670
6668
6666
6664
6662
6660
6658
6656
6654
6652
6650
6648
6646
6644
6642
6640
6638
6636
6634

N(Hn,p)
0.0107
0.0104
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0112
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n
6632
6630
6628
6626
6624
6622
6620
6618
6616
6614
6612
6610
6608
6606
6604
6602
6600
6598
6596
6594
6592
6590
6588
6586
6584
6582
6580
6578
6576
6574
6572
6570
6568
6566
6564
6562
6560
6558
6556
6554
6552
6550
6548
6546
6544
6542
6540
6538
6536
6534
6532
6530

,U(Hn,p)

0.0109
0.0112
0.0109
0.0112
0.0109
0.0112
0.0109
0.0112
0.0112
0.0112
0.0112
0.0112
0.0109
0.0112
0.0109
0.0112
0.0109
0.0112
0.0109
0.0112
0.0112
0.0112
0.0112
0.0112
0.0112
0.0112
0.0112
0.0112
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113
0.0113

n
6528
6526
6524
6522
6520
6518
6516
6514
6512
6510
6508
6506
6504
6502
6500
6498
6496
6494
6492
6490
6488
6486
6484
6482
6480
6478
6476
6474
6472
6470
6468
6466
6464
6462
6460
6458
6456
6454
6452
6450
6448
6446
6444
6442
6440
6438
6436
6434
6432
6430
6428
6426

H(Iinp)
0.0113
0.0113
0.0113
0.0113
0.0117
0.0114
0.0114
0.0114
0.0114
0.0114
0.0114
0.0114
0.0117
0.0117
0.0117
0.0114
0.0117
0.0114
0.0117
0.0114
0.0117
0.0114
0.0117
0.0114
0.0117
0.0114
0.0117
0.0114
0.0117
0.0117
0.0118
0.0118
0.0118
0.0118
0.0118
0.0118
0.0118
0.0118
0.0118
0.0118
0.0118
0.0118
0.0118
0.0118
0.0118
0.0118
0.0118
0.0121
0.0118
0.0118
0.0118
0.0118

n
6424
6422
6420
6418
6416
6414
6412
6410
6408
6406
6404
6402
6400
6398
6396
6394
6392
6390
6388
6386
6384
6382
6380
6378
6376
6374
6372
6370
6368
6366
6364
6362
6360
6358
6356
6354
6352
6350
6348
6346
6344
6342
6340
6338
6336
6334
6332
6330
6328
6326
6324
6322

ﬂ(}{n@)
0.0118
0.0118
0.0118
0.0118
0.0118
0.0118
0.0119
0.0122
0.0122
0.0119
0.0119
0.0119
0.0119
0.0122
0.0119
0.0122
0.0122
0.0122
0.0119
0.0122
0.0119
0.0122
0.0122
0.0122
0.0119
0.0122
0.0122
0.0122
0.0122
0.0123
0.0119
0.0123
0.0119
0.0123
0.0123
0.0123
0.0123
0.0123
0.0123
0.0123
0.0120
0.0123
0.0123
0.0123
0.0123
0.0123
0.0120
0.0123
0.0120
0.0123
0.0123
0.0123



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 25: Coherence for p = 8192 and 5698 < n < 6320

n ,U'(Hn.,p) n ,“‘(Hn,p) n ,U(Hn,p) n /-‘L(Hn,p) n /J(Hn,p) n ﬂ(H7L,p)
6320 0.0123 6216 0.0129 6112 0.0131 6008 0.0133 5904 0.0139 5800 0.0145
6318 0.0123 6214 0.0126 6110 0.0131 6006 0.0137 5902 0.0139 5798 0.0145
6316 0.0123 6212 0.0129 6108 0.0131 6004 0.0133 5900 0.0136 5796 0.0145
6314 0.0124 6210 0.0126 6106 0.0131 6002 0.0137 5898 0.0139 5794 0.0142
6312 0.0124 6208 0.0129 6104 0.0131 6000 0.0133 5896 0.0136 5792 0.0145
6310 0.0124 6206 0.0129 6102 0.0131 5998 0.0137 5894 0.0139 5790 0.0142
6308 0.0124 6204 0.0129 6100 0.0131 5996 0.0133 5892 0.0136 5788 0.0145
6306 0.0124 6202 0.0126 6098 0.0131 5994 0.0137 5890 0.0139 5786 0.0142
6304 0.0124 6200 0.0129 6096 0.0131 5992 0.0137 5888 0.0139 5784 0.0145
6302 0.0124 6198 0.0129 6094 0.0131 5990 0.0137 5886 0.0139 5782 0.0145
6300 0.0124 6196 0.0129 6092 0.0131 5988 0.0134 5884 0.0139 5780 0.0145
6298 0.0124 6194 0.0126 6090 0.0131 5986 0.0137 5882 0.0139 5778 0.0145
6296 0.0124 6192 0.0129 6088 0.0131 5984 0.0134 5880 0.0139 5776 0.0145
6294 0.0124 6190 0.0126 6086 0.0131 5982 0.0137 5878 0.0140 5774 0.0145
6292 0.0124 6188 0.0129 6084 0.0131 5980 0.0134 5876 0.0140 5772 0.0146
6290 0.0124 6186 0.0126 6082 0.0132 5978 0.0137 5874 0.0140 5770 0.0142
6288 0.0124 6184 0.0129 6080 0.0132 5976 0.0134 5872 0.0140 5768 0.0146
6286 0.0124 6182 0.0126 6078 0.0132 5974 0.0137 5870 0.0140 5766 0.0146
6284 0.0124 6180 0.0129 6076 0.0132 5972 0.0137 5868 0.0140 5764 0.0146
6282 0.0124 6178 0.0129 6074 0.0132 5970 0.0137 5866 0.0140 5762 0.0146
6280 0.0124 6176 0.0130 6072 0.0132 5968 0.0134 5864 0.0140 5760 0.0146
6278 0.0124 6174 0.0130 6070 0.0132 5966 0.0137 5862 0.0140 5758 0.0142
6276 0.0124 6172 0.0130 6068 0.0132 5964 0.0137 5860 0.0140 5756 0.0146
6274 0.0124 6170 0.0130 6066 0.0132 5962 0.0138 5858 0.0140 5754 0.0146
6272 0.0124 6168 0.0130 6064 0.0132 5960 0.0138 5856 0.0140 5752 0.0146
6270 0.0124 6166 0.0127 6062 0.0132 5958 0.0138 5854 0.0140 5750 0.0146
6268 0.0124 6164 0.0130 6060 0.0132 5956 0.0138 5852 0.0140 5748 0.0146
6266 0.0124 6162 0.0130 6058 0.0132 5954 0.0138 5850 0.0140 5746 0.0146
6264 0.0125 6160 0.0130 6056 0.0132 5952 0.0134 5848 0.0144 5744 0.0146
6262 0.0125 6158 0.0130 6054 0.0132 5950 0.0138 5846 0.0140 5742 0.0146
6260 0.0125 6156 0.0130 6052 0.0132 5948 0.0138 5844 0.0140 5740 0.0146
6258 0.0125 6154 0.0127 6050 0.0132 5946 0.0138 5842 0.0140 5738 0.0146
6256 0.0125 6152 0.0130 6048 0.0132 5944 0.0135 5840 0.0140 5736 0.0146
6254 0.0125 6150 0.0127 6046 0.0132 5942 0.0138 5838 0.0140 5734 0.0146
6252 0.0125 6148 0.0130 6044 0.0132 5940 0.0135 5836 0.0141 5732 0.0147
6250 0.0125 6146 0.0130 6042 0.0132 5938 0.0138 5834 0.0141 5730 0.0147
6248 0.0125 6144 0.0130 6040 0.0132 5936 0.0135 5832 0.0141 5728 0.0147
6246 0.0125 6142 0.0130 6038 0.0132 5934 0.0138 5830 0.0141 5726 0.0147
6244 0.0125 6140 0.0130 6036 0.0133 5932 0.0138 5828 0.0141 5724 0.0147
6242 0.0125 6138 0.0130 6034 0.0133 5930 0.0138 5826 0.0141 5722 0.0147
6240 0.0125 6136 0.0130 6032 0.0133 5928 0.0135 5824 0.0144 5720 0.0147
6238 0.0125 6134 0.0130 6030 0.0133 5926 0.0138 5822 0.0144 5718 0.0147
6236 0.0128 6132 0.0130 6028 0.0133 5924 0.0138 5820 0.0144 5716 0.0147
6234 0.0125 6130 0.0131 6026 0.0133 5922 0.0138 5818 0.0144 5714 0.0147
6232 0.0128 6128 0.0131 6024 0.0133 5920 0.0135 5816 0.0144 5712 0.0147
6230 0.0128 6126 0.0131 6022 0.0133 5918 0.0139 5814 0.0144 5710 0.0147
6228 0.0128 6124 0.0131 6020 0.0133 5916 0.0139 5812 0.0145 5708 0.0147
6226 0.0125 6122 0.0131 6018 0.0133 5914 0.0139 5810 0.0141 5706 0.0147
6224 0.0129 6120 0.0131 6016 0.0133 5912 0.0135 5808 0.0145 5704 0.0147
6222 0.0129 6118 0.0131 6014 0.0136 5910 0.0139 5806 0.0145 5702 0.0147
6220 0.0129 6116 0.0131 6012 0.0133 5908 0.0135 5804 0.0145 5700 0.0147
6218 0.0125 6114 0.0131 6010 0.0133 5906 0.0139 5802 0.0145 5698 0.0147
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n
5696
5694
5692
5690
5688
5686
5684
5682
5680
5678
5676
5674
5672
5670
5668
5666
5664
5662
5660
5658
5656
5654
5652
5650
5648
5646
5644
5642
5640
5638
5636
5634
5632
5630
5628
5626
5624
5622
5620
5618
5616
5614
5612
5610
5608
5606
5604
5602
5600
5598
5596
5594

p(Hy p)
0.0147
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0154
0.0150
0.0150

Q1, HE, HunG AND CHIEN

Table 26: Coherence for p = 8192 and 5074 < n < 5696

n
5592
5590
5588
5586
5584
5582
5580
5578
5576
5574
5572
5570
5568
5566
5564
5562
5560
5558
5556
5554
5552
5550
5548
5546
5544
5542
5540
5538
5536
5534
5532
5530
5528
5526
5524
5522
5520
5518
5516
5514
5512
5510
5508
5506
5504
5502
5500
5498
5496
5494
5492
5490

.U(H'n,p)

0.0150
0.0154
0.0154
0.0154
0.0154
0.0154
0.0151
0.0154
0.0151
0.0154
0.0154
0.0154
0.0151
0.0155
0.0151
0.0155
0.0151
0.0155
0.0151
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0157
0.0157
0.0157

n
5488
5486
5484
5482
5480
5478
5476
5474
5472
5470
5468
5466
5464
5462
5460
5458
5456
5454
5452
5450
5448
5446
5444
5442
5440
5438
5436
5434
5432
5430
5428
5426
5424
5422
5420
5418
5416
5414
5412
5410
5408
5406
5404
5402
5400
5398
5396
5394
5392
5390
5388
5386

N(Hn,p)
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0159
0.0159
0.0162
0.0159
0.0162
0.0159
0.0159
0.0159
0.0159
0.0159
0.0163
0.0163
0.0163
0.0163
0.0163
0.0159
0.0163
0.0163
0.0163
0.0160

26

n
5384
5382
5380
5378
5376
5374
5372
5370
5368
5366
5364
5362
5360
5358
5356
5354
5352
5350
5348
5346
5344
5342
5340
5338
5336
5334
5332
5330
5328
5326
5324
5322
5320
5318
5316
5314
5312
5310
5308
5306
5304
5302
5300
5298
5296
5294
5292
5290
5288
5286
5284
5282

,U(Hn,p)

0.0163
0.0160
0.0164
0.0160
0.0164
0.0164
0.0164
0.0160
0.0164
0.0164
0.0164
0.0164
0.0164
0.0161
0.0164
0.0164
0.0164
0.0161
0.0165
0.0165
0.0165
0.0161
0.0165
0.0161
0.0165
0.0161
0.0165
0.0161
0.0165
0.0165
0.0165
0.0162
0.0165
0.0165
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0167
0.0167

n
5280
5278
5276
5274
5272
5270
5268
5266
5264
5262
5260
5258
5256
5254
5252
5250
5248
5246
5244
5242
5240
5238
5236
5234
5232
5230
5228
5226
5224
5222
5220
5218
5216
5214
5212
5210
5208
5206
5204
5202
5200
5198
5196
5194
5192
5190
5188
5186
5184
5182
5180
5178

H(Hn,p)
0.0167
0.0167
0.0167
0.0167
0.0167
0.0167
0.0167
0.0163
0.0167
0.0167
0.0167
0.0167
0.0167
0.0167
0.0168
0.0164
0.0168
0.0168
0.0168
0.0168
0.0168
0.0168
0.0168
0.0168
0.0168
0.0164
0.0168
0.0165
0.0168
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0170
0.0170
0.0170
0.0170
0.0170
0.0170
0.0170

n
5176
5174
5172
5170
5168
5166
5164
5162
5160
5158
5156
5154
5152
5150
5148
5146
5144
5142
5140
5138
5136
5134
5132
5130
5128
5126
5124
5122
5120
5118
5116
5114
5112
5110
5108
5106
5104
5102
5100
5098
5096
5094
5092
5090
5088
5086
5084
5082
5080
5078
5076
5074

ﬂ(}{n@)
0.0170
0.0170
0.0170
0.0170
0.0170
0.0170
0.0170
0.0170
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0173
0.0173
0.0173
0.0173
0.0173
0.0173
0.0173
0.0173
0.0173
0.0173
0.0173
0.0173
0.0173
0.0173
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Table 27: Coherence for p = 8192 and 4450 < n < 5072

n ,U'(Hn.,p) n ,“‘(Hn,p) n ,U(Hn,p) n /-‘L(Hn,p) n /J(Hn,p) n ﬂ(H7L,p)
5072 0.0174 4968 0.0177 4864 0.0181 4760 0.0185 4656 0.0189 4552 0.0198
5070 0.0174 4966 0.0177 4862 0.0181 4758 0.0185 4654 0.0193 4550 0.0198
5068 0.0174 4964 0.0177 4860 0.0181 4756 0.0185 4652 0.0189 4548 0.0198
5066 0.0174 4962 0.0177 4858 0.0181 4754 0.0185 4650 0.0194 4546 0.0198
5064 0.0174 4960 0.0177 4856 0.0181 4752 0.0185 4648 0.0194 4544 0.0198
5062 0.0174 4958 0.0177 4854 0.0181 4750 0.0185 4646 0.0194 4542 0.0198
5060 0.0174 4956 0.0178 4852 0.0181 4748 0.0185 4644 0.0189 4540 0.0198
5058 0.0174 4954 0.0178 4850 0.0181 4746 0.0185 4642 0.0194 4538 0.0198
5056 0.0174 4952 0.0178 4848 0.0182 4744 0.0185 4640 0.0190 4536 0.0198
5054 0.0174 4950 0.0178 4846 0.0182 4742 0.0186 4638 0.0194 4534 0.0199
5052 0.0174 4948 0.0178 4844 0.0182 4740 0.0186 4636 0.0194 4532 0.0199
5050 0.0174 4946 0.0178 4842 0.0182 4738 0.0186 4634 0.0194 4530 0.0199
5048 0.0174 4944 0.0178 4840 0.0182 4736 0.0186 4632 0.0194 4528 0.0199
5046 0.0174 4942 0.0178 4838 0.0182 4734 0.0186 4630 0.0194 4526 0.0199
5044 0.0174 4940 0.0178 4836 0.0182 4732 0.0186 4628 0.0194 4524 0.0199
5042 0.0175 4938 0.0178 4834 0.0182 4730 0.0186 4626 0.0195 4522 0.0199
5040 0.0175 4936 0.0178 4832 0.0182 4728 0.0190 4624 0.0195 4520 0.0199
5038 0.0175 4934 0.0178 4830 0.0182 4726 0.0186 4622 0.0195 4518 0.0199
5036 0.0175 4932 0.0178 4828 0.0182 4724 0.0186 4620 0.0195 4516 0.0199
5034 0.0175 4930 0.0178 4826 0.0182 4722 0.0186 4618 0.0195 4514 0.0199
5032 0.0175 4928 0.0179 4824 0.0182 4720 0.0186 4616 0.0195 4512 0.0199
5030 0.0175 4926 0.0179 4822 0.0182 4718 0.0187 4614 0.0195 4510 0.0200
5028 0.0175 4924 0.0179 4820 0.0183 4716 0.0187 4612 0.0195 4508 0.0195
5026 0.0175 4922 0.0179 4818 0.0183 4714 0.0187 4610 0.0195 4506 0.0200
5024 0.0175 4920 0.0179 4816 0.0183 4712 0.0187 4608 0.0195 4504 0.0195
5022 0.0175 4918 0.0179 4814 0.0183 4710 0.0187 4606 0.0195 4502 0.0200
5020 0.0175 4916 0.0179 4812 0.0183 4708 0.0187 4604 0.0195 4500 0.0200
5018 0.0175 4914 0.0179 4810 0.0183 4706 0.0191 4602 0.0196 4498 0.0200
5016 0.0175 4912 0.0179 4808 0.0183 4704 0.0187 4600 0.0196 4496 0.0200
5014 0.0176 4910 0.0179 4806 0.0183 4702 0.0191 4598 0.0196 4494 0.0200
5012 0.0176 4908 0.0179 4804 0.0183 4700 0.0191 4596 0.0196 4492 0.0200
5010 0.0176 4906 0.0179 4802 0.0183 4698 0.0192 4594 0.0196 4490 0.0200
5008 0.0176 4904 0.0179 4800 0.0183 4696 0.0192 4592 0.0196 4488 0.0201
5006 0.0176 4902 0.0180 4798 0.0183 4694 0.0192 4590 0.0196 4486 0.0201
5004 0.0176 4900 0.0180 4796 0.0183 4692 0.0192 4588 0.0196 4484 0.0201
5002 0.0176 4898 0.0180 4794 0.0184 4690 0.0192 4586 0.0196 4482 0.0201
5000 0.0176 4896 0.0180 4792 0.0184 4683 0.0192 4584 0.0196 4480 0.0201
4998 0.0180 4894 0.0180 4790 0.0184 4686 0.0192 4582 0.0196 4478 0.0201
4996 0.0176 4892 0.0180 4788 0.0184 4684 0.0188 4580 0.0197 4476 0.0201
4994 0.0180 4890 0.0180 4786 0.0184 4682 0.0192 4578 0.0197 4474 0.0201
4992 0.0176 4888 0.0180 4784 0.0184 4680 0.0188 4576 0.0197 4472 0.0201
4990 0.0176 4886 0.0180 4782 0.0184 4678 0.0192 4574 0.0197 4470 0.0201
4988 0.0176 4884 0.0180 4780 0.0184 4676 0.0192 4572 0.0201 4468 0.0201
4986 0.0181 4882 0.0180 4778 0.0184 4674 0.0193 4570 0.0197 4466 0.0202
4984  0.0181 4880 0.0180 4776 0.0184 4672 0.0188 4568 0.0197 4464 0.0202
4982  0.0177 4878 0.0180 4774 0.0184 4670 0.0193 4566 0.0197 4462 0.0202
4980 0.0177 4876 0.0180 4772 0.0184 4668 0.0189 4564 0.0197 4460 0.0202
4978  0.0177 4874 0.0181 4770 0.0184 4666 0.0193 4562 0.0197 4458 0.0202
4976  0.0177 4872 0.0181 4768 0.0185 4664 0.0189 4560 0.0197 4456 0.0202
4974  0.0177 4870 0.0181 4766 0.0185 4662 0.0193 4558 0.0197 4454 0.0202
4972  0.0181 4868 0.0181 4764 0.0185 4660 0.0193 4556 0.0198 4452 0.0202
4970 0.0177 4866 0.0181 4762 0.0185 4658 0.0193 4554 0.0198 4450 0.0202
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n
4448
4446
4444
4442
4440
4438
4436
4434
4432
4430
4428
4426
4424
4422
4420
4418
4416
4414
4412
4410
4408
4406
4404
4402
4400
4398
4396
4394
4392
4390
4388
4386
4384
4382
4380
4378
4376
4374
4372
4370
4368
4366
4364
4362
4360
4358
4356
4354
4352
4350
4348
4346

1(Hn,p)
0.0202
0.0202
0.0203
0.0203
0.0203
0.0203
0.0203
0.0203
0.0203
0.0203
0.0203
0.0203
0.0203
0.0204
0.0204
0.0204
0.0204
0.0204
0.0204
0.0204
0.0204
0.0204
0.0204
0.0204
0.0205
0.0205
0.0205
0.0205
0.0205
0.0205
0.0205
0.0205
0.0205
0.0205
0.0205
0.0206
0.0206
0.0206
0.0206
0.0206
0.0206
0.0206
0.0206
0.0206
0.0206
0.0207
0.0207
0.0207
0.0211
0.0207
0.0212
0.0207

Q1, HE, HunG AND CHIEN

Table 28: Coherence for p = 8192 and 3826 < n < 4448

n
4344
4342
4340
4338
4336
4334
4332
4330
4328
4326
4324
4322
4320
4318
4316
4314
4312
4310
4308
4306
4304
4302
4300
4298
4296
4294
4292
4290
4288
4286
4284
4282
4280
4278
4276
4274
4272
4270
4268
4266
4264
4262
4260
4258
4256
4254
4252
4250
4248
4246
4244
4242

.U(H'n,p)

0.0212
0.0207
0.0212
0.0212
0.0212
0.0212
0.0212
0.0212
0.0213
0.0208
0.0213
0.0208
0.0213
0.0208
0.0213
0.0213
0.0213
0.0213
0.0214
0.0214
0.0214
0.0214
0.0214
0.0214
0.0214
0.0210
0.0214
0.0214
0.0215
0.0215
0.0210
0.0215
0.0210
0.0215
0.0210
0.0211
0.0215
0.0215
0.0216
0.0216
0.0211
0.0211
0.0211
0.0211
0.0211
0.0212
0.0212
0.0212
0.0217
0.0217
0.0212
0.0217

n
4240
4238
4236
4234
4232
4230
4228
4226
4224
4222
4220
4218
4216
4214
4212
4210
4208
4206
4204
4202
4200
4198
4196
4194
4192
4190
4188
4186
4184
4182
4180
4178
4176
4174
4172
4170
4168
4166
4164
4162
4160
4158
4156
4154
4152
4150
4148
4146
4144
4142
4140
4138

N(Hn,p)
0.0217
0.0217
0.0217
0.0213
0.0217
0.0217
0.0218
0.0218
0.0218
0.0218
0.0213
0.0213
0.0213
0.0214
0.0214
0.0214
0.0214
0.0214
0.0214
0.0214
0.0214
0.0214
0.0214
0.0215
0.0215
0.0215
0.0215
0.0215
0.0215
0.0215
0.0215
0.0215
0.0216
0.0216
0.0216
0.0216
0.0216
0.0216
0.0216
0.0216
0.0216
0.0216
0.0217
0.0217
0.0217
0.0217
0.0217
0.0217
0.0217
0.0217
0.0217
0.0217
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n
4136
4134
4132
4130
4128
4126
4124
4122
4120
4118
4116
4114
4112
4110
4108
4106
4104
4102
4100
4098
4096
4094
4092
4090
4088
4086
4084
4082
4080
4078
4076
4074
4072
4070
4068
4066
4064
4062
4060
4058
4056
4054
4052
4050
4048
4046
4044
4042
4040
4038
4036
4034

,U(Hn,p)

0.0218
0.0218
0.0218
0.0218
0.0218
0.0218
0.0218
0.0218
0.0218
0.0219
0.0219
0.0219
0.0219
0.0219
0.0219
0.0219
0.0219
0.0219
0.0220
0.0220
0.0220
0.0220
0.0220
0.0220
0.0220
0.0220
0.0220
0.0220
0.0221
0.0221
0.0221
0.0221
0.0221
0.0221
0.0221
0.0221
0.0221
0.0222
0.0222
0.0222
0.0222
0.0222
0.0222
0.0222
0.0222
0.0222
0.0223
0.0223
0.0223
0.0223
0.0223
0.0223

n
4032
4030
4028
4026
4024
4022
4020
4018
4016
4014
4012
4010
4008
4006
4004
4002
4000
3998
3996
3994
3992
3990
3988
3986
3984
3982
3980
3978
3976
3974
3972
3970
3968
3966
3964
3962
3960
3958
3956
3954
3952
3950
3948
3946
3944
3942
3940
3938
3936
3934
3932
3930

H(Iinp)
0.0223
0.0223
0.0223
0.0224
0.0224
0.0224
0.0224
0.0224
0.0224
0.0224
0.0224
0.0224
0.0225
0.0225
0.0225
0.0225
0.0225
0.0225
0.0225
0.0225
0.0225
0.0226
0.0226
0.0226
0.0226
0.0226
0.0226
0.0226
0.0221
0.0226
0.0227
0.0227
0.0227
0.0227
0.0227
0.0227
0.0227
0.0227
0.0228
0.0228
0.0228
0.0228
0.0228
0.0228
0.0228
0.0228
0.0228
0.0229
0.0229
0.0229
0.0229
0.0229

n
3928
3926
3924
3922
3920
3918
3916
3914
3912
3910
3908
3906
3904
3902
3900
3898
3896
3894
3892
3890
3888
3886
3884
3882
3880
3878
3876
3874
3872
3870
3868
3866
3864
3862
3860
3858
3856
3854
3852
3850
3848
3846
3844
3842
3840
3838
3836
3834
3832
3830
3828
3826

ﬂ(}{n@)
0.0229
0.0229
0.0229
0.0229
0.0230
0.0230
0.0230
0.0230
0.0230
0.0230
0.0230
0.0230
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0232
0.0232
0.0232
0.0232
0.0232
0.0232
0.0232
0.0232
0.0233
0.0233
0.0233
0.0233
0.0233
0.0233
0.0233
0.0233
0.0234
0.0234
0.0234
0.0234
0.0234
0.0234
0.0234
0.0234
0.0234
0.0235
0.0235
0.0235
0.0235
0.0235
0.0235



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 29: Coherence for p = 8192 and 3202 < n < 3824

n ,U'(Hn.,p) n ,“‘(Hn,p) n ,U(Hn,p) n /-‘L(Hn,p) n /J(Hn,p) n ﬂ(H7L,p)
3824 0.0235 3720 0.0242 3616 0.0249 3512 0.0256 3408 0.0264 3304 0.0266
3822 0.0235 3718 0.0242 3614 0.0249 3510 0.0256 3406 0.0264 3302 0.0267
3820 0.0236 3716 0.0242 3612 0.0249 3508 0.0251 3404 0.0264 3300 0.0267
3818 0.0236 3714 0.0242 3610 0.0249 3506 0.0257 3402 0.0265 3298 0.0267
3816 0.0236 3712 0.0242 3608 0.0249 3504 0.0257 3400 0.0265 3296 0.0267
3814 0.0236 3710 0.0243 3606 0.0250 3502 0.0257 3398 0.0265 3294 0.0267
3812 0.0236 3708 0.0243 3604 0.0250 3500 0.0257 3396 0.0265 3292 0.0267
3810 0.0236 3706 0.0243 3602 0.0250 3498 0.0257 3394 0.0265 3290 0.0267
3808 0.0236 3704 0.0243 3600 0.0250 3496 0.0257 3392 0.0265 3288 0.0268
3806 0.0236 3702 0.0243 3598 0.0250 3494 0.0258 3390 0.0265 3286 0.0268
3804 0.0237 3700 0.0243 3596 0.0250 3492 0.0258 3388 0.0260 3284 0.0268
3802  0.0237 3698 0.0243 3594 0.0250 3490 0.0258 3386 0.0266 3282  0.0268
3800 0.0237 3696 0.0244 3592 0.0251 3488 0.0258 3384 0.0260 3280 0.0268
3798 0.0237 3694 0.0244 3590 0.0251 3486 0.0258 3382 0.0266 3278 0.0268
3796 0.0237 3692 0.0244 3588 0.0251 3484 0.0258 3380 0.0266 3276 0.0269
3794 0.0237 3690 0.0244 3586 0.0251 3482 0.0258 3378 0.0266 3274 0.0269
3792 0.0237 3688 0.0244 3584 0.0251 3480 0.0253 3376 0.0261 3272 0.0269
3790 0.0237 3686 0.0244 3582 0.0251 3478 0.0259 3374 0.0267 3270 0.0269
3788 0.0238 3684 0.0244 3580 0.0251 3476 0.0253 3372 0.0267 3268 0.0269
3786 0.0238 3682 0.0244 3578 0.0252 3474 0.0259 3370 0.0267 3266 0.0269
3784 0.0238 3680 0.0245 3576 0.0252 3472 0.0259 3368 0.0267 3264 0.0270
3782 0.0238 3678 0.0245 3574 0.0252 3470 0.0259 3366 0.0267 3262 0.0270
3780 0.0238 3676 0.0245 3572 0.0252 3468 0.0260 3364 0.0268 3260 0.0270
3778 0.0238 3674 0.0245 3570 0.0252 3466 0.0260 3362 0.0268 3258 0.0270
3776 0.0238 3672 0.0245 3568 0.0252 3464 0.0260 3360 0.0268 3256  0.0270
3774  0.0238 3670 0.0245 3566 0.0252 3462 0.0260 3358 0.0268 3254 0.0270
3772 0.0239 3668 0.0240 3564 0.0253 3460 0.0260 3356 0.0268 3252 0.0271
3770 0.0239 3666 0.0245 3562 0.0253 3458 0.0260 3354 0.0268 3250 0.0271
3768 0.0239 3664 0.0240 3560 0.0253 3456 0.0260 3352 0.0268 3248 0.0271
3766 0.0239 3662 0.0246 3558 0.0253 3454 0.0261 3350 0.0269 3246 0.0271
3764 0.0239 3660 0.0246 3556 0.0253 3452 0.0261 3348 0.0269 3244 0.0271
3762 0.0239 3658 0.0246 3554 0.02563 3450 0.0261 3346 0.0269 3242 0.0271
3760 0.0239 3656 0.0246 3552 0.02563 3448 0.0261 3344 0.0269 3240 0.0272
3758 0.0239 3654 0.0246 3550 0.0254 3446 0.0261 3342 0.0269 3238 0.0272
3756  0.0240 3652 0.0246 3548 0.0254 3444 0.0261 3340 0.0269 3236 0.0272
3754  0.0240 3650 0.0247 3546 0.0254 3442 0.0261 3338 0.0270 3234 0.0272
3752 0.0240 3648 0.0247 3544 0.0254 3440 0.0262 3336 0.0270 3232 0.0272
3750 0.0240 3646 0.0247 3542 0.0254 3438 0.0262 3334 0.0270 3230 0.0272
3748 0.0240 3644 0.0247 3540 0.0249 3436 0.0256 3332 0.0264 3228 0.0273
3746  0.0240 3642 0.0247 3538 0.0254 3434 0.0262 3330 0.0270 3226 0.0273
3744  0.0240 3640 0.0247 3536 0.0255 3432 0.0262 3328 0.0270 3224 0.0273
3742  0.0241 3638 0.0247 3534 0.0255 3430 0.0262 3326 0.0271 3222 0.0273
3740 0.0241 3636 0.0248 3532 0.0255 3428 0.0263 3324 0.0271 3220 0.0273
3738 0.0241 3634 0.0248 3530 0.0255 3426 0.0263 3322 0.0271 3218 0.0273
3736 0.0241 3632 0.0248 3528 0.0255 3424 0.0263 3320 0.0265 3216 0.0274
3734 0.0241 3630 0.0248 3526 0.0255 3422 0.0263 3318 0.0265 3214 0.0274
3732  0.0241 3628 0.0248 3524 0.0255 3420 0.0263 3316 0.0265 3212 0.0274
3730 0.0241 3626 0.0248 3522 0.0256 3418 0.0263 3314 0.0266 3210 0.0274
3728 0.0241 3624 0.0243 3520 0.0256 3416 0.0263 3312 0.0266 3208 0.0274
3726 0.0242 3622 0.0248 3518 0.0256 3414 0.0264 3310 0.0266 3206 0.0274
3724  0.0242 3620 0.0249 3516 0.0256 3412 0.0264 3308 0.0266 3204 0.0275
3722 0.0242 3618 0.0249 3514 0.0256 3410 0.0264 3306 0.0266 3202 0.0275
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n
3200
3198
3196
3194
3192
3190
3188
3186
3184
3182
3180
3178
3176
3174
3172
3170
3168
3166
3164
3162
3160
3158
3156
3154
3152
3150
3148
3146
3144
3142
3140
3138
3136
3134
3132
3130
3128
3126
3124
3122
3120
3118
3116
3114
3112
3110
3108
3106
3104
3102
3100
3098

N(Hn.,p)
0.0275
0.0275
0.0275
0.0276
0.0276
0.0276
0.0276
0.0276
0.0276
0.0277
0.0277
0.0277
0.0277
0.0277
0.0277
0.0278
0.0278
0.0278
0.0278
0.0278
0.0278
0.0279
0.0279
0.0273
0.0279
0.0279
0.0280
0.0280
0.0280
0.0280
0.0280
0.0280
0.0281
0.0281
0.0281
0.0281
0.0281
0.0282
0.0282
0.0282
0.0282
0.0282
0.0282
0.0283
0.0283
0.0283
0.0283
0.0277
0.0284
0.0284
0.0284
0.0284

Q1, HE, HunG AND CHIEN

Table 30: Coherence for p = 8192 and 2578 < n < 3200

n
3096
3094
3092
3090
3088
3086
3084
3082
3080
3078
3076
3074
3072
3070
3068
3066
3064
3062
3060
3058
3056
3054
3052
3050
3048
3046
3044
3042
3040
3038
3036
3034
3032
3030
3028
3026
3024
3022
3020
3018
3016
3014
3012
3010
3008
3006
3004
3002
3000
2998
2996
2994

.U(H'n,p)

0.0284
0.0284
0.0285
0.0285
0.0285
0.0285
0.0285
0.0286
0.0286
0.0279
0.0286
0.0286
0.0286
0.0280
0.0287
0.0280
0.0287
0.0287
0.0288
0.0288
0.0288
0.0288
0.0288
0.0289
0.0289
0.0282
0.0289
0.0289
0.0289
0.0283
0.0290
0.0290
0.0290
0.0290
0.0291
0.0291
0.0291
0.0291
0.0291
0.0292
0.0292
0.0292
0.0292
0.0292
0.0293
0.0293
0.0293
0.0293
0.0293
0.0287
0.0294
0.0287

n
2992
2990
2988
2986
2984
2982
2980
2978
2976
2974
2972
2970
2968
2966
2964
2962
2960
2958
2956
2954
2952
2950
2948
2946
2944
2942
2940
2938
2936
2934
2932
2930
2928
2926
2924
2922
2920
2918
2916
2914
2912
2910
2908
2906
2904
2902
2900
2898
2896
2894
2892
2890

N(Hn,p)
0.0294
0.0294
0.0295
0.0295
0.0295
0.0295
0.0295
0.0289
0.0296
0.0296
0.0296
0.0296
0.0296
0.0290
0.0297
0.0290
0.0297
0.0297
0.0298
0.0291
0.0298
0.0298
0.0299
0.0292
0.0299
0.0292
0.0299
0.0293
0.0300
0.0293
0.0300
0.0300
0.0301
0.0301
0.0301
0.0294
0.0301
0.0302
0.0302
0.0302
0.0302
0.0296
0.0303
0.0296
0.0303
0.0303
0.0303
0.0297
0.0304
0.0304
0.0304
0.0304

30

n
2888
2886
2884
2882
2880
2878
2876
2874
2872
2870
2868
2866
2864
2862
2860
2858
2856
2854
2852
2850
2848
2846
2844
2842
2840
2838
2836
2834
2832
2830
2828
2826
2824
2822
2820
2818
2816
2814
2812
2810
2808
2806
2804
2802
2800
2798
2796
2794
2792
2790
2788
2786

,U(Hn,p)

0.0305
0.0298
0.0305
0.0305
0.0306
0.0299
0.0306
0.0306
0.0306
0.0307
0.0307
0.0307
0.0307
0.0307
0.0308
0.0308
0.0308
0.0308
0.0309
0.0302
0.0302
0.0302
0.0309
0.0310
0.0303
0.0303
0.0310
0.0311
0.0311
0.0304
0.0311
0.0304
0.0305
0.0305
0.0305
0.0305
0.0312
0.0306
0.0313
0.0306
0.0313
0.0314
0.0307
0.0307
0.0307
0.0307
0.0308
0.0308
0.0308
0.0308
0.0308
0.0309

n
2784
2782
2780
2778
2776
2774
2772
2770
2768
2766
2764
2762
2760
2758
2756
2754
2752
2750
2748
2746
2744
2742
2740
2738
2736
2734
2732
2730
2728
2726
2724
2722
2720
2718
2716
2714
2712
2710
2708
2706
2704
2702
2700
2698
2696
2694
2692
2690
2688
2686
2684
2682

H(Iinp)
0.0309
0.0309
0.0309
0.0310
0.0310
0.0310
0.0310
0.0310
0.0311
0.0311
0.0311
0.0311
0.0312
0.0312
0.0312
0.0312
0.0312
0.0313
0.0313
0.0313
0.0313
0.0314
0.0314
0.0314
0.0314
0.0315
0.0315
0.0315
0.0315
0.0315
0.0316
0.0316
0.0316
0.0316
0.0317
0.0317
0.0310
0.0317
0.0310
0.0318
0.0311
0.0318
0.0319
0.0319
0.0312
0.0319
0.0319
0.0320
0.0320
0.0320
0.0320
0.0321

n
2680
2678
2676
2674
2672
2670
2668
2666
2664
2662
2660
2658
2656
2654
2652
2650
2648
2646
2644
2642
2640
2638
2636
2634
2632
2630
2628
2626
2624
2622
2620
2618
2616
2614
2612
2610
2608
2606
2604
2602
2600
2598
2596
2594
2592
2590
2588
2586
2584
2582
2580
2578

ﬂ(}{n@)
0.0321
0.0321
0.0321
0.0322
0.0322
0.0322
0.0315
0.0323
0.0323
0.0323
0.0323
0.0324
0.0324
0.0324
0.0324
0.0325
0.0325
0.0325
0.0325
0.0326
0.0326
0.0326
0.0326
0.0326
0.0327
0.0327
0.0327
0.0327
0.0328
0.0328
0.0328
0.0328
0.0329
0.0329
0.0329
0.0330
0.0330
0.0330
0.0330
0.0331
0.0331
0.0331
0.0331
0.0332
0.0324
0.0332
0.0332
0.0333
0.0333
0.0333
0.0333
0.0326



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 31: Coherence for p = 8192 and 1954 < n < 2576

n ,U'(Hn.,p) n ,“‘(Hn,p) n ,U(Hn,p) n /-‘L(Hn,p) n /J(Hn,p) n ﬂ(H7L,p)
2576 0.0326 2472 0.0340 2368 0.0355 2264 0.0362 2160 0.0370 2056 0.0399
2574  0.0326 2470 0.0340 2366 0.0347 2262 0.0363 2158 0.0380 2054 0.0399
2572 0.0327 2468 0.0340 2364 0.0355 2260 0.0363 2156 0.0380 2052 0.0400
2570 0.0327 2466 0.0341 2362 0.0356 2258 0.0363 2154 0.0381 2050 0.0390
2568 0.0327 2464 0.0341 2360 0.0356 2256 0.0363 2152 0.0381 2048 0.0400
2566  0.0327 2462 0.0341 2358 0.0356 2254 0.0364 2150 0.0381 2046 0.0401
2564  0.0328 2460 0.0341 2356 0.0357 2252 0.0364 2148 0.0382 2044 0.0391
2562 0.0336 2458 0.0342 2354 0.0357 2250 0.0364 2146 0.0382 2042 0.0402
2560 0.0336 2456 0.0342 2352 0.0357 2248 0.0365 2144 0.0382 2040 0.0402
2558  0.0328 2454 0.0342 2350 0.0357 2246 0.0365 2142 0.0383 2038 0.0402
2556 0.0329 2452 0.0343 2348 0.0358 2244 0.0365 2140 0.0383 2036 0.0403
2554 0.0329 2450 0.0343 2346 0.0358 2242 0.0366 2138 0.0384 2034 0.0393
2552  0.0329 2448 0.0343 2344 0.0358 2240 0.0366 2136 0.0384 2032 0.0394
2550 0.0329 2446 0.0343 2342 0.0359 2238 0.0366 2134 0.0384 2030 0.0404
2548 0.0330 2444 0.0344 2340 0.0359 2236 0.0367 2132 0.0385 2028 0.0404
2546  0.0330 2442 0.0344 2338 0.0359 2234 0.0367 2130 0.0385 2026 0.0405
2544  0.0330 2440 0.0344 2336 0.0360 2232 0.0367 2128 0.0385 2024 0.0395
2542 0.0330 2438 0.0345 2334 0.0351 2230 0.0368 2126 0.0386 2022 0.0406
2540 0.0331 2436 0.0345 2332 0.0360 2228 0.0368 2124 0.0386 2020 0.0396
2538 0.0331 2434 0.0345 2330 0.0361 2226 0.0368 2122 0.0386 2018 0.0396
2536  0.0331 2432 0.0345 2328 0.0361 2224 0.0369 2120 0.0387 2016 0.0397
2534 0.0331 2430 0.0346 2326 0.0361 2222 0.0369 2118 0.0387 2014 0.0397
2532  0.0332 2428 0.0346 2324 0.0361 2220 0.0369 2116 0.0378 2012 0.0398
2530 0.0332 2426 0.0346 2322 0.0362 2218 0.0370 2114 0.0388 2010 0.0398
2528 0.0332 2424 0.0347 2320 0.0362 2216 0.0370 2112 0.0388 2008 0.0398
2526  0.0333 2422 0.0347 2318 0.0354 2214 0.0370 2110 0.0389 2006 0.0399
2524  0.0333 2420 0.0347 2316 0.0363 2212 0.0371 2108 0.0389 2004 0.0399
2522 0.0333 2418 0.0347 2314 0.0354 2210 0.0371 2106 0.0389 2002 0.0400
2520 0.0333 2416 0.0348 2312 0.0363 2208 0.0371 2104 0.0390 2000 0.0400
2518 0.0334 2414 0.0348 2310 0.0355 2206 0.0372 2102 0.0390 1998  0.0400
2516  0.0334 2412 0.0348 2308 0.0364 2204 0.0372 2100 0.0390 1996 0.0401
2514  0.0334 2410 0.0349 2306 0.0356 2202 0.0372 2098 0.0391 1994 0.0401
2512  0.0334 2408 0.0349 2304 0.0365 2200 0.0373 2096 0.0391 1992 0.0402
2510 0.0335 2406 0.0349 2302 0.0356 2198 0.0373 2094 0.0392 1990 0.0402
2508 0.0335 2404 0.0349 2300 0.0357 2196 0.0373 2092 0.0382 1988 0.0402
2506 0.0335 2402 0.0358 2298 0.0357 2194 0.0374 2090 0.0383 1986 0.0403
2504 0.0335 2400 0.0350 2296 0.0366 2192 0.0374 2088 0.0383 1984 0.0403
2502 0.0336 2398 0.0350 2294 0.0357 2190 0.0374 2086 0.0384 1982 0.0404
2500 0.0336 2396 0.0351 2292 0.0358 2188 0.0375 2084 0.0393 1980 0.0404
2498 0.0336 2394 0.0351 2290 0.0358 2186 0.0375 2082 0.0394 1978 0.0404
2496 0.0337 2392 0.0351 2288 0.0367 2184 0.0375 2080 0.0394 1976 0.0405
2494  0.0337 2390 0.0351 2286 0.0367 2182 0.0376 2078 0.0395 1974 0.0405
2492  0.0337 2388 0.0352 2284 0.0359 2180 0.0376 2076 0.0395 1972 0.0406
2490 0.0337 2386 0.0352 2282 0.0368 2178 0.0376 2074 0.0395 1970 0.0406
2488 0.0338 2384 0.0352 2280 0.0368 2176 0.0377 2072 0.0396 1968 0.0407
2486  0.0338 2382 0.0353 2278 0.0360 2174 0.0377 2070 0.0396 1966 0.0407
2484  0.0338 2380 0.0353 2276 0.0369 2172 0.0378 2068 0.0397 1964 0.0407
2482 0.0338 2378 0.0353 2274 0.0361 2170 0.0378 2066 0.0387 1962 0.0398
2480 0.0339 2376 0.0354 2272 0.0361 2168 0.0378 2064 0.0397 1960 0.0408
2478 0.0339 2374 0.0345 2270 0.0361 2166 0.0379 2062 0.0398 1958 0.0409
2476  0.0339 2372 0.0354 2268 0.0362 2164 0.0370 2060 0.0398 1956  0.0409
2474 0.0340 2370 0.0346 2266 0.0362 2162 0.0379 2058 0.0398 1954 0.0409
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n
1952
1950
1948
1946
1944
1942
1940
1938
1936
1934
1932
1930
1928
1926
1924
1922
1920
1918
1916
1914
1912
1910
1908
1906
1904
1902
1900
1898
1896
1894
1892
1890
1888
1886
1884
1882
1880
1878
1876
1874
1872
1870
1868
1866
1864
1862
1860
1858
1856
1854
1852
1850

1(Hn,p)
0.0410
0.0410
0.0411
0.0411
0.0412
0.0402
0.0412
0.0402
0.0413
0.0414
0.0414
0.0415
0.0415
0.0415
0.0416
0.0416
0.0417
0.0417
0.0418
0.0418
0.0418
0.0419
0.0419
0.0420
0.0420
0.0421
0.0421
0.0421
0.0422
0.0412
0.0423
0.0423
0.0413
0.0414
0.0414
0.0414
0.0426
0.0426
0.0426
0.0427
0.0427
0.0428
0.0428
0.0429
0.0429
0.0430
0.0430
0.0431
0.0431
0.0431
0.0432
0.0432

Q1, HE, HunG AND CHIEN

Table 32: Coherence for p = 8192 and 1330 < n < 1952

n
1848
1846
1844
1842
1840
1838
1836
1834
1832
1830
1828
1826
1824
1822
1820
1818
1816
1814
1812
1810
1808
1806
1804
1802
1800
1798
1796
1794
1792
1790
1788
1786
1784
1782
1780
1778
1776
1774
1772
1770
1768
1766
1764
1762
1760
1758
1756
1754
1752
1750
1748
1746

.U(H'n,p)

0.0433
0.0423
0.0434
0.0434
0.0435
0.0435
0.0436
0.0436
0.0437
0.0437
0.0438
0.0427
0.0428
0.0428
0.0429
0.0429
0.0430
0.0430
0.0430
0.0431
0.0431
0.0432
0.0432
0.0433
0.0433
0.0434
0.0434
0.0435
0.0435
0.0436
0.0436
0.0437
0.0437
0.0438
0.0438
0.0439
0.0439
0.0440
0.0440
0.0441
0.0441
0.0442
0.0442
0.0443
0.0443
0.0444
0.0433
0.0445
0.0445
0.0446
0.0446
0.0447

n
1744
1742
1740
1738
1736
1734
1732
1730
1728
1726
1724
1722
1720
1718
1716
1714
1712
1710
1708
1706
1704
1702
1700
1698
1696
1694
1692
1690
1688
1686
1684
1682
1680
1678
1676
1674
1672
1670
1668
1666
1664
1662
1660
1658
1656
1654
1652
1650
1648
1646
1644
1642

N(Hn,p)
0.0447
0.0448
0.0448
0.0449
0.0449
0.0450
0.0450
0.0451
0.0451
0.0452
0.0441
0.0453
0.0453
0.0454
0.0455
0.0455
0.0456
0.0456
0.0457
0.0457
0.0458
0.0458
0.0459
0.0459
0.0460
0.0460
0.0449
0.0450
0.0462
0.0463
0.0451
0.0452
0.0452
0.0465
0.0453
0.0454
0.0455
0.0455
0.0456
0.0456
0.0457
0.0457
0.0458
0.0458
0.0459
0.0459
0.0460
0.0461
0.0461
0.0462
0.0462
0.0463
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n
1640
1638
1636
1634
1632
1630
1628
1626
1624
1622
1620
1618
1616
1614
1612
1610
1608
1606
1604
1602
1600
1598
1596
1594
1592
1590
1588
1586
1584
1582
1580
1578
1576
1574
1572
1570
1568
1566
1564
1562
1560
1558
1556
1554
1552
1550
1548
1546
1544
1542
1540
1538

,U(Hn,p)

0.0463
0.0464
0.0465
0.0465
0.0466
0.0466
0.0467
0.0455
0.0468
0.0469
0.0469
0.0470
0.0470
0.0471
0.0471
0.0472
0.0473
0.0461
0.0474
0.0474
0.0475
0.0476
0.0476
0.0477
0.0477
0.0478
0.0479
0.0479
0.0480
0.0480
0.0481
0.0482
0.0482
0.0470
0.0483
0.0484
0.0485
0.0485
0.0486
0.0487
0.0487
0.0488
0.0488
0.0489
0.0477
0.0477
0.0478
0.0479
0.0479
0.0493
0.0481
0.0481

n
1536
1534
1532
1530
1528
1526
1524
1522
1520
1518
1516
1514
1512
1510
1508
1506
1504
1502
1500
1498
1496
1494
1492
1490
1488
1486
1484
1482
1480
1478
1476
1474
1472
1470
1468
1466
1464
1462
1460
1458
1456
1454
1452
1450
1448
1446
1444
1442
1440
1438
1436
1434

H(Iinp)
0.0482
0.0482
0.0483
0.0484
0.0484
0.0485
0.0486
0.0486
0.0487
0.0487
0.0488
0.0489
0.0489
0.0490
0.0491
0.0491
0.0492
0.0493
0.0493
0.0494
0.0495
0.0495
0.0496
0.0497
0.0497
0.0498
0.0499
0.0499
0.0500
0.0501
0.0501
0.0502
0.0503
0.0503
0.0504
0.0505
0.0505
0.0506
0.0507
0.0508
0.0508
0.0509
0.0510
0.0510
0.0511
0.0512
0.0512
0.0513
0.0500
0.0515
0.0515
0.0502

n
1432
1430
1428
1426
1424
1422
1420
1418
1416
1414
1412
1410
1408
1406
1404
1402
1400
1398
1396
1394
1392
1390
1388
1386
1384
1382
1380
1378
1376
1374
1372
1370
1368
1366
1364
1362
1360
1358
1356
1354
1352
1350
1348
1346
1344
1342
1340
1338
1336
1334
1332
1330

ﬂ(}{n@)
0.0503
0.0503
0.0518
0.0519
0.0506
0.0506
0.0507
0.0508
0.0508
0.0509
0.0510
0.0511
0.0511
0.0512
0.0513
0.0514
0.0514
0.0515
0.0516
0.0516
0.0517
0.0518
0.0519
0.0519
0.0520
0.0521
0.0522
0.0522
0.0523
0.0524
0.0525
0.0526
0.0526
0.0512
0.0528
0.0529
0.0529
0.0530
0.0531
0.0517
0.0533
0.0533
0.0519
0.0520
0.0536
0.0537
0.0537
0.0538
0.0539
0.0525
0.0541
0.0541



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 33: Coherence for p = 8192 and 706 < n < 1328

no p(Hep) 1 p(Hnp) n p(Hpp) 1 w(Hnp) n p(Hep) no p(Hyp)
1328 0.0527 1224 0.0572 1120 0.0607 1016 0.0650 912 0.0680 808 0.0743
1326  0.0528 1222 0.0556 1118 0.0608 1014 0.0651 910 0.0681 806 0.0744
1324  0.0529 1220 0.0674 1116 0.0609 1012 0.0652 908 0.0683 804 0.0746
1322 0.0530 1218 0.0558 1114 0.0610 1010 0.0653 906 0.0684 802 0.0748
1320 0.0545 1216 0.0576 1112 0.0612 1008 0.0655 904 0.0686 800 0.0750
1318 0.0546 1214 0.0577 1110 0.0595 1006 0.0636 902 0.0687 798 0.0752
1316  0.0547 1212 0.0561 1108 0.0614 1004 0.0637 900 0.0689 796 0.0754
1314  0.0548 1210 0.0562 1106 0.0597 1002 0.0639 898 0.0690 794 0.0756
1312 0.0534 1208 0.0579 1104 0.0616 1000 0.0640 896 0.0692 792 0.0758
1310 0.0534 1206 0.0580 1102 0.0617 998 0.0641 894 0.0694 790 0.0759
1308 0.0535 1204 0.0581 1100 0.0618 996 0.0643 892 0.0695 788 0.0761
1306 0.0536 1202 0.0582 1098 0.0619 994  0.0644 890 0.0697 786 0.0763
1304 0.0537 1200 0.0583 1096 0.0620 992  0.0645 888 0.0698 784 0.0765
1302 0.0538 1198 0.0584 1094 0.0622 990 0.0646 886 0.0700 782 0.0767
1300 0.0538 1196 0.0585 1092 0.0623 988 0.0648 884 0.0701 780 0.0769
1298  0.0539 1194 0.0570 1090 0.0624 986 0.0649 882 0.0703 778 0.0771
1296 0.0540 1192 0.0570 1088 0.0607 984  0.0650 880 0.0705 776 0.0773
1294 0.0541 1190 0.0571 1086 0.0626 982 0.0652 878 0.0706 774 0.0775
1292  0.0542 1188 0.0572 1084 0.0627 980  0.0653 876 0.0708 772 0.0777
1290 0.0543 1186 0.0573 1082 0.0610 978 0.0654 874 0.0709 770 0.0753
1288 0.0543 1184 0.0574 1080 0.0630 976 0.0656 872 0.0711 768 0.0781
1286  0.0544 1182 0.0575 1078 0.0612 974  0.0667 870 0.0713 766 0.0783
1284 0.0545 1180 0.0576 1076 0.0632 972 0.0658 868 0.0714 764 0.0785
1282 0.0546 1178 0.0577 1074 0.0615 970  0.0660 866 0.0693 762 0.0787
1280 0.0547 1176 0.0578 1072 0.0616 968 0.0661 864 0.0694 760 0.0789
1278 0.0548 1174 0.0579 1070 0.0617 966 0.0663 862 0.0719 758 0.0792
1276 0.0549 1172 0.0580 1068 0.0618 964  0.0664 860 0.0721 756 0.0794
1274 0.0549 1170 0.0581 1066 0.0619 962 0.0665 858 0.0699 754 0.0796
1272 0.0550 1168 0.0582 1064 0.0620 960  0.0667 856 0.0724 752 0.0798
1270  0.0551 1166 0.0583 1062 0.0621 958 0.0668 854 0.0703 750  0.0800
1268 0.0552 1164 0.0584 1060 0.0623 956  0.0669 852 0.0728 748 0.0802
1266  0.0553 1162 0.0585 1058 0.0624 954  0.0671 850 0.0729 746 0.0804
1264 0.0554 1160 0.0586 1056 0.0625 952  0.0672 848 0.0708 744 0.0780
1262  0.0555 1158 0.0587 1054 0.0626 950  0.0674 846 0.0709 742  0.0809
1260 0.0540 1156 0.0588 1052 0.0627 948 0.0675 844 0.0711 740 0.0811
1258 0.0556 1154 0.0589 1050 0.0629 946 0.0677 842 0.0713 738 0.0813
1256  0.0541 1152  0.0590 1048 0.0630 944  0.0678 840 0.0714 736 0.0815
1254  0.0558 1150 0.0591 1046 0.0631 942 0.0679 838 0.0716 734 0.0790
1252 0.0559 1148 0.0592 1044 0.0632 940  0.0660 836 0.0718 732 0.0792
1250 0.0560 1146 0.0593 1042 0.0633 938 0.0682 834 0.0719 730 0.0795
1248 0.0561 1144 0.0594 1040 0.0615 936 0.0662 832 0.0721 728 0.0797
1246  0.0562 1142 0.0595 1038 0.0636 934  0.0685 830 0.0723 726 0.0799
1244  0.0563 1140 0.0596 1036 0.0637 932 0.0687 828 0.0725 724 0.0801
1242 0.0564 1138 0.0598 1034 0.0638 930 0.0667 826 0.0726 722 0.0803
1240 0.0565 1136 0.0599 1032 0.0640 928 0.0668 824 0.0728 720 0.0806
1238 0.0565 1134 0.0582 1030 0.0641 926 0.0691 822 0.0730 718 0.0808
1236  0.0566 1132 0.0601 1028 0.0642 924  0.0671 820 0.0732 716 0.0810
1234  0.0567 1130 0.0602 1026 0.0643 922 0.0672 818 0.0733 714 0.0812
1232 0.0568 1128 0.0603 1024 0.0625 920 0.0674 816 0.0735 712 0.0815
1230  0.0569 1126 0.0604 1022 0.0646 918 0.0675 814 0.0713 710 0.0817
1228 0.0570 1124 0.0605 1020 0.0647 916  0.0677 812 0.0739 708 0.0819
1226  0.0571 1122 0.0606 1018 0.0648 914  0.0678 810 0.0741 706 0.0822
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n
704
702
700
698
696
694
692
690
688
686
684
682
680
678
676
674
672
670
668
666
664
662
660
658
656
654
652
650
648
646
644
642
640
638
636
634
632
630
628
626
624
622
620
618
616
614
612
610
608
606
604
602

p(Hy p)
0.0824
0.0826
0.0829
0.0831
0.0833
0.0836
0.0838
0.0841
0.0843
0.0845
0.0819
0.0821
0.0824
0.0826
0.0828
0.0831
0.0833
0.0836
0.0838
0.0841
0.0843
0.0846
0.0848
0.0851
0.0854
0.0856
0.0859
0.0862
0.0864
0.0867
0.0870
0.0872
0.0875
0.0878
0.0881
0.0883
0.0886
0.0889
0.0892
0.0863
0.0865
0.0868
0.0871
0.0874
0.0877
0.0879
0.0882
0.0885
0.0888
0.0891
0.0894
0.0897

Q1, HE, HunG AND CHIEN

Table 34: Coherence for p = 8192 and 82 < n < 704

n
600
598
596
594
592
590
588
586
584
582
580
578
576
574
572
570
568
566
564
562
560
558
556
554
552
550
548
546
544
542
540
538
536
534
532
530
528
526
524
522
520
518
516
514
512
510
508
506
504
502
500
498

.U(Hn,p)

0.0900
0.0903
0.0906
0.0909
0.0912
0.0915
0.0918
0.0922
0.0925
0.0928
0.0931
0.0934
0.0938
0.0941
0.0944
0.0912
0.0915
0.0919
0.0922
0.0925
0.0929
0.0932
0.0935
0.0939
0.0942
0.0945
0.0949
0.0952
0.0956
0.0959
0.0963
0.0967
0.0970
0.0974
0.0977
0.0981
0.0985
0.0989
0.0992
0.0958
0.1000
0.0965
0.0969
0.0973
0.0977
0.0980
0.0984
0.0988
0.0992
0.0996
0.1000
0.1004

n
496
494
492
490
488
486
484
482
480
478
476
474
472
470
468
466
464
462
460
458
456
454
452
450
448
446
444
442
440
438
436
434
432
430
428
426
424
422
420
418
416
414
412
410
408
406
404
402
400
398
396
394

N(Hn,p)

0.1008
0.1012
0.1016
0.1020
0.1025
0.1029
0.1033
0.1037
0.1042
0.1046
0.1050
0.1055
0.1059
0.1064
0.1068
0.1073
0.1034
0.1039
0.1087
0.1048
0.1053
0.1057
0.1062
0.1067
0.1071
0.1076
0.1081
0.1086
0.1091
0.1096
0.1101
0.1106
0.1111
0.1116
0.1121
0.1127
0.1132
0.1137
0.1143
0.1148
0.1154
0.1159
0.1165
0.1122
0.1176
0.1182
0.1139
0.1144
0.1150
0.1156
0.1162
0.1168
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n
392
390
388
386
384
382
380
378
376
374
372
370
368
366
364
362
360
358
356
354
352
350
348
346
344
342
340
338
336
334
332
330
328
326
324
322
320
318
316
314
312
310
308
306
304
302
300
298
296
294
292
290

,U(Hn,p)
0.1173
0.1179
0.1186
0.1192
0.1198
0.1204
0.1211
0.1217
0.1223
0.1230
0.1237
0.1243
0.1196
0.1202
0.1209
0.1215
0.1222
0.1229
0.1236
0.1243
0.1250
0.1257
0.1264
0.1272
0.1279
0.1287
0.1294
0.1302
0.1310
0.1317
0.1325
0.1333
0.1341
0.1350
0.1296
0.1304
0.1312
0.1321
0.1329
0.1338
0.1346
0.1355
0.1364
0.1373
0.1382
0.1391
0.1400
0.1409
0.1419
0.1429
0.1438
0.1448

n
288
286
284
282
280
278
276
274
272
270
268
266
264
262
260
258
256
254
252
250
248
246
244
242
240
238
236
234
232
230
228
226
224
222
220
218
216
214
212
210
208
206
204
202
200
198
196
194
192
190
188
186

ﬂ(HvL,p)
0.1458
0.1469
0.1408
0.1418
0.1429
0.1439
0.1449
0.1460
0.1471
0.1481
0.1493
0.1504
0.1515
0.1527
0.1538
0.1550
0.1562
0.1575
0.1587
0.1600
0.1532
0.1626
0.1557
0.1570
0.1583
0.1597
0.1610
0.1624
0.1638
0.1652
0.1667
0.1681
0.1696
0.1712
0.1727
0.1651
0.1667
0.1682
0.1698
0.1714
0.1731
0.1748
0.1765
0.1782
0.1800
0.1818
0.1837
0.1856
0.1771
0.1895
0.1915
0.1828

n
184
182
180
178
176
174
172
170
168
166
164
162
160
158
156
154
152
150
148
146
144
142
140
138
136
134
132
130
128
126
124
122
120
118
116
114
112
110
108
106
104
102
100
98
96
94
92
90
88
86
84
82

1(Hn,p)
0.1848
0.1868
0.1889
0.1910
0.1932
0.1954
0.1977
0.2000
0.2024
0.2048
0.2073
0.2099
0.2000
0.2025
0.2051
0.2078
0.2105
0.2133
0.2162
0.2192
0.2222
0.2254
0.2143
0.2174
0.2206
0.2239
0.2273
0.2308
0.2344
0.2381
0.2419
0.2295
0.2500
0.2373
0.2414
0.2456
0.2500
0.2545
0.2593
0.2642
0.2692
0.2549
0.2600
0.2653
0.2708
0.2766
0.2826
0.2889
0.2955
0.3023
0.2857
0.2927



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 35: Coherence for p = 8192 and 22 < n < 80
no p(Hpp) no p(Hpp) no p(Hop) no p(Hop) no p(Hup) no p(Hop)
80 0.3000 70 0.3429 60 0.3667 50 0.4000 40 0.4500 30 0.5333
78 0.3077 68 0.3235 58 0.3793 48 0.4167 38 04737 28 0.5714
76 0.3158 66 0.3333 56 0.3929 46 0.4348 36 0.5000 26 0.6154
74 0.3243 64 0.3438 54 0.3704 44 0.4545 34 05294 24 0.6667
72 0.3333 62 0.3548 52 0.3846 42 0.4762 32 0.5625 22 0.6364
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n
16384
16380
16376
16372
16368
16364
16360
16356
16352
16348
16344
16340
16336
16332
16328
16324
16320
16316
16312
16308
16304
16300
16296
16292
16288
16284
16280
16276
16272
16268
16264
16260
16256
16252
16248
16244
16240
16236
16232
16228
16224
16220
16216
16212
16208
16204
16200
16196
16192
16188
16184
16180

1(Hnp)
0.0000
0.0002
0.0005
0.0007
0.0007
0.0010
0.0010
0.0010
0.0010
0.0010
0.0012
0.0012
0.0012
0.0012
0.0012
0.0013
0.0015
0.0015
0.0015
0.0015
0.0016
0.0015
0.0016
0.0016
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0018
0.0018
0.0018
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0021
0.0021
0.0022
0.0022
0.0022
0.0022
0.0022
0.0022
0.0022
0.0022

Q1, HE, HunG AND CHIEN

Table 36: Coherence for p = 16384 and 15140 < n < 16384

n (Hrp) n (Hrp) n p(Hrp) n (Hrp)
16176  0.0022 15968 0.0031 15760 0.0037 15552  0.0042
16172  0.0023 15964 0.0031 15756 0.0037 15548  0.0042
16168 0.0022 15960 0.0031 15752 0.0037 15544  0.0042
16164 0.0024 15956 0.0031 15748 0.0038 15540 0.0042
16160 0.0024 15952 0.0031 15744 0.0038 15536  0.0042
16156  0.0025 15948 0.0031 15740 0.0038 15532 0.0042
16152  0.0025 15944 0.0033 15736 0.0038 15528 0.0043
16148 0.0025 15940 0.0033 15732 0.0038 15524  0.0043
16144  0.0025 15936 0.0033 15728 0.0038 15520  0.0043
16140 0.0025 15932 0.0033 15724 0.0038 15516  0.0043
16136  0.0025 15928 0.0033 15720 0.0038 15512  0.0044
16132  0.0025 15924 0.0033 15716 0.0038 15508 0.0044
16128 0.0025 15920 0.0033 15712 0.0038 15504 0.0044
16124  0.0025 15916 0.0033 15708 0.0038 15500 0.0044
16120 0.0025 15912 0.0033 15704 0.0038 15496  0.0044
16116  0.0025 15908 0.0033 15700 0.0039 15492 0.0044
16112  0.0025 15904 0.0033 15696 0.0038 15488 0.0044
16108 0.0026 15900 0.0033 15692 0.0038 15484 0.0044
16104 0.0026 15896 0.0034 15688 0.0040 15480 0.0044
16100 0.0026 15892 0.0033 15684 0.0040 15476 0.0044
16096  0.0026 15888 0.0034 15680 0.0040 15472 0.0044
16092 0.0027 15884 0.0033 15676 0.0040 15468 0.0044
16088  0.0027 15880 0.0034 15672 0.0040 15464 0.0044
16084  0.0027 15876 0.0034 15668 0.0040 15460 0.0044
16080 0.0027 15872 0.0034 15664 0.0040 15456 0.0044
16076  0.0027 15868 0.0034 15660 0.0040 15452 0.0044
16072 0.0027 15864 0.0034 15656 0.0040 15448 0.0044
16068  0.0027 15860 0.0034 15652 0.0041 15444 0.0044
16064 0.0027 15856 0.0034 15648 0.0041 15440 0.0044
16060 0.0027 15852 0.0035 15644 0.0041 15436 0.0044
16056  0.0027 15848 0.0035 15640 0.0041 15432 0.0045
16052  0.0027 15844 0.0035 15636 0.0041 15428 0.0044
16048 0.0027 15840 0.0035 15632 0.0041 15424 0.0044
16044  0.0027 15836 0.0035 15628 0.0041 15420 0.0045
16040 0.0029 15832 0.0035 15624 0.0041 15416 0.0045
16036  0.0029 15828 0.0035 15620 0.0041 15412 0.0045
16032 0.0029 15824 0.0035 15616 0.0041 15408 0.0045
16028 0.0029 15820 0.0035 15612 0.0041 15404 0.0045
16024 0.0029 15816 0.0035 15608 0.0041 15400 0.0045
16020 0.0029 15812 0.0035 15604 0.0041 15396  0.0047
16016  0.0030 15808 0.0035 15600 0.0041 15392 0.0045
16012 0.0030 15804 0.0035 15596 0.0041 15388  0.0047
16008 0.0030 15800 0.0035 15592 0.0041 15384 0.0047
16004 0.0030 15796 0.0035 15588 0.0042 15380 0.0047
16000 0.0030 15792 0.0035 15584 0.0041 15376  0.0047
15996 0.0030 15788 0.0035 15580 0.0041 15372 0.0047
15992  0.0030 15784 0.0035 15576 0.0042 15368  0.0047
15988  0.0030 15780 0.0037 15572 0.0042 15364 0.0047
15984  0.0031 15776 0.0037 15568 0.0042 15360 0.0047
15980 0.0031 15772 0.0037 15564 0.0042 15356  0.0047
15976  0.0031 15768 0.0037 15560 0.0042 15352 0.0047
15972  0.0031 15764 0.0037 15556 0.0042 15348 0.0047
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n
15344
15340
15336
15332
15328
15324
15320
15316
15312
15308
15304
15300
15296
15292
15288
15284
15280
15276
15272
15268
15264
15260
15256
15252
15248
15244
15240
15236
15232
15228
15224
15220
15216
15212
15208
15204
15200
15196
15192
15188
15184
15180
15176
15172
15168
15164
15160
15156
15152
15148
15144
15140

1(Hnp)
0.0047
0.0047
0.0047
0.0047
0.0047
0.0047
0.0047
0.0047
0.0047
0.0048
0.0047
0.0048
0.0047
0.0047
0.0048
0.0047
0.0048
0.0048
0.0048
0.0048
0.0048
0.0048
0.0049
0.0049
0.0049
0.0049
0.0049
0.0049
0.0049
0.0049
0.0049
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 37: Coherence for p = 16384 and 13892 < n < 15136

n p(Hnp) n (Hrp) n (Hrp) n p(Hrp) n (Hrp) n (Hrp)
15136  0.0050 14928 0.0055 14720 0.0058 14512 0.0062 14304 0.0064 14096 0.0068
15132  0.0050 14924 0.0055 14716 0.0058 14508 0.0062 14300 0.0066 14092 0.0068
15128  0.0050 14920 0.0054 14712 0.0058 14504 0.0062 14296 0.0066 14088 0.0068
15124 0.0050 14916 0.0054 14708 0.0058 14500 0.0062 14292 0.0066 14084 0.0068
15120 0.0052 14912 0.0055 14704 0.0058 14496 0.0062 14288 0.0066 14080 0.0070
15116  0.0050 14908 0.0055 14700 0.0059 14492 0.0062 14284 0.0066 14076 0.0070
15112  0.0052 14904 0.0055 14696 0.0059 14488 0.0062 14280 0.0066 14072 0.0068
15108  0.0050 14900 0.0055 14692 0.0059 14484 0.0062 14276 0.0066 14068 0.0068
15104 0.0052 14896 0.0054 14688 0.0059 14480 0.0062 14272 0.0066 14064 0.0070
15100 0.0050 14892 0.0055 14684 0.0059 14476 0.0062 14268 0.0066 14060 0.0068
15096 0.0050 14888 0.0055 14680 0.0059 14472 0.0062 14264 0.0066 14056 0.0070
15092 0.0052 14884 0.0055 14676 0.0059 14468 0.0062 14260 0.0066 14052 0.0070
15088 0.0052 14880 0.0055 14672 0.0059 14464 0.0062 14256 0.0066 14048 0.0070
15084 0.0052 14876 0.0055 14668 0.0059 14460 0.0064 14252 0.0066 14044 0.0070
15080 0.0052 14872 0.0055 14664 0.0059 14456 0.0062 14248 0.0066 14040 0.0070
15076  0.0052 14868 0.0055 14660 0.0059 14452 0.0062 14244 0.0066 14036 0.0068
15072 0.0052 14864 0.0055 14656 0.0059 14448 0.0064 14240 0.0066 14032 0.0070
15068 0.0052 14860 0.0057 14652 0.0059 14444 0.0064 14236 0.0066 14028 0.0070
15064 0.0052 14856 0.0057 14648 0.0060 14440 0.0064 14232 0.0066 14024 0.0070
15060 0.0052 14852 0.0057 14644 0.0060 14436 0.0064 14228 0.0066 14020 0.0070
15056  0.0052 14848 0.0057 14640 0.0060 14432 0.0064 14224 0.0066 14016 0.0070
15052 0.0052 14844 0.0057 14636 0.0060 14428 0.0064 14220 0.0066 14012 0.0070
15048 0.0052 14840 0.0057 14632 0.0060 14424 0.0064 14216 0.0066 14008 0.0070
15044 0.0052 14836 0.0057 14628 0.0060 14420 0.0064 14212 0.0068 14004 0.0070
15040 0.0053 14832 0.0057 14624 0.0060 14416 0.0064 14208 0.0066 14000 0.0070
15036  0.0053 14828 0.0057 14620 0.0060 14412 0.0064 14204 0.0068 13996 0.0070
15032 0.0053 14824 0.0057 14616 0.0060 14408 0.0064 14200 0.0068 13992 0.0070
15028 0.0053 14820 0.0057 14612 0.0060 14404 0.0064 14196 0.0068 13988 0.0070
15024 0.0053 14816 0.0057 14608 0.0060 14400 0.0064 14192 0.0068 13984 0.0070
15020 0.0053 14812 0.0057 14604 0.0060 14396 0.0064 14188 0.0068 13980 0.0070
15016  0.0053 14808 0.0057 14600 0.0060 14392 0.0064 14184 0.0068 13976 0.0070
15012  0.0053 14804 0.0057 14596 0.0060 14388 0.0064 14180 0.0068 13972 0.0070
15008 0.0053 14800 0.0057 14592 0.0060 14384 0.0064 14176 0.0068 13968 0.0070
15004 0.0053 14796 0.0057 14588 0.0060 14380 0.0064 14172 0.0068 13964 0.0070
15000 0.0053 14792 0.0057 14584 0.0060 14376 0.0064 14168 0.0068 13960 0.0070
14996  0.0053 14788 0.0057 14580 0.0060 14372 0.0064 14164 0.0068 13956 0.0070
14992 0.0053 14784 0.0057 14576 0.0060 14368 0.0064 14160 0.0068 13952 0.0070
14988  0.0053 14780 0.0057 14572 0.0060 14364 0.0064 14156 0.0068 13948 0.0070
14984 0.0053 14776 0.0057 14568 0.0060 14360 0.0064 14152 0.0068 13944 0.0070
14980 0.0053 14772 0.0057 14564 0.0060 14356 0.0064 14148 0.0068 13940 0.0070
14976  0.0053 14768 0.0057 14560 0.0062 14352 0.0064 14144 0.0068 13936 0.0070
14972  0.0053 14764 0.0058 14556 0.0062 14348 0.0064 14140 0.0068 13932 0.0072
14968 0.0053 14760 0.0057 14552 0.0060 14344 0.0064 14136 0.0068 13928 0.0072
14964 0.0053 14756 0.0057 14548 0.0060 14340 0.0064 14132 0.0068 13924 0.0072
14960 0.0053 14752 0.0057 14544 0.0062 14336 0.0064 14128 0.0068 13920 0.0072
14956  0.0053 14748 0.0058 14540 0.0062 14332 0.0064 14124 0.0068 13916 0.0072
14952  0.0054 14744 0.0057 14536 0.0062 14328 0.0064 14120 0.0068 13912 0.0072
14948  0.0054 14740 0.0057 14532 0.0061 14324 0.0064 14116 0.0068 13908 0.0072
14944  0.0054 14736 0.0057 14528 0.0062 14320 0.0064 14112 0.0068 13904 0.0072
14940 0.0054 14732 0.0058 14524 0.0062 14316 0.0066 14108 0.0068 13900 0.0072
14936  0.0054 14728 0.0057 14520 0.0062 14312 0.0066 14104 0.0068 13896 0.0072
14932  0.0055 14724 0.0058 14516 0.0062 14308 0.0064 14100 0.0070 13892 0.0072
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n
13888
13884
13880
13876
13872
13868
13864
13860
13856
13852
13848
13844
13840
13836
13832
13828
13824
13820
13816
13812
13808
13804
13800
13796
13792
13788
13784
13780
13776
13772
13768
13764
13760
13756
13752
13748
13744
13740
13736
13732
13728
13724
13720
13716
13712
13708
13704
13700
13696
13692
13688
13684

1(Hn.p)
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0072
0.0073
0.0073
0.0073
0.0073
0.0073
0.0074
0.0074
0.0073
0.0073
0.0074
0.0073
0.0074
0.0073
0.0073
0.0073
0.0073
0.0073
0.0074
0.0074
0.0074
0.0074
0.0074
0.0074
0.0074
0.0073
0.0073
0.0075
0.0075

Q1, HE, HunG AND CHIEN

Table 38: Coherence for p = 16384 and 12644 < n < 13888

n (Hrp) n (Hrp) n p(Hrp) n (Hrp)
13680 0.0075 13472 0.0077 13264 0.0081 13056 0.0084
13676  0.0075 13468 0.0077 13260 0.0081 13052 0.0083
13672 0.0075 13464 0.0077 13256 0.0081 13048 0.0083
13668 0.0075 13460 0.0077 13252 0.0081 13044 0.0083
13664 0.0075 13456 0.0077 13248 0.0082 13040 0.0084
13660 0.0075 13452 0.0077 13244 0.0082 13036 0.0083
13656  0.0075 13448 0.0077 13240 0.0082 13032 0.0083
13652 0.0075 13444 0.0077 13236 0.0082 13028 0.0084
13648 0.0075 13440 0.0077 13232 0.0082 13024 0.0084
13644 0.0075 13436 0.0079 13228 0.0082 13020 0.0084
13640 0.0075 13432 0.0079 13224 0.0082 13016 0.0085
13636  0.0075 13428 0.0077 13220 0.0082 13012 0.0085
13632 0.0075 13424 0.0079 13216 0.0082 13008 0.0085
13628 0.0075 13420 0.0079 13212 0.0082 13004 0.0085
13624 0.0075 13416 0.0078 13208 0.0082 13000 0.0085
13620 0.0075 13412 0.0079 13204 0.0082 12996  0.0085
13616  0.0075 13408 0.0079 13200 0.0082 12992  0.0085
13612 0.0075 13404 0.0079 13196 0.0082 12988 0.0086
13608 0.0076 13400 0.0079 13192 0.0082 12984  0.0085
13604 0.0075 13396 0.0079 13188 0.0082 12980  0.0085
13600 0.0075 13392 0.0079 13184 0.0082 12976  0.0085
13596  0.0075 13388 0.0079 13180 0.0082 12972 0.0085
13592  0.0075 13384 0.0079 13176 0.0082 12968  0.0085
13588  0.0077 13380 0.0079 13172 0.0082 12964 0.0085
13584 0.0077 13376 0.0079 13168 0.0082 12960 0.0086
13580 0.0077 13372 0.0079 13164 0.0082 12956  0.0086
13576  0.0077 13368 0.0079 13160 0.0082 12952  0.0086
13572  0.0077 13364 0.0079 13156 0.0082 12948  0.0086
13568 0.0077 13360 0.0081 13152 0.0082 12944  0.0087
13564  0.0077 13356 0.0081 13148 0.0082 12940 0.0087
13560 0.0077 13352 0.0079 13144 0.0082 12936  0.0087
13556  0.0077 13348 0.0081 13140 0.0082 12932 0.0087
13552  0.0077 13344 0.0081 13136 0.0082 12928  0.0087
13548 0.0077 13340 0.0081 13132 0.0082 12924 0.0087
13544  0.0077 13336 0.0081 13128 0.0082 12920 0.0087
13540 0.0077 13332 0.0081 13124 0.0082 12916  0.0087
13536  0.0077 13328 0.0081 13120 0.0084 12912 0.0087
13532  0.0077 13324 0.0081 13116 0.0082 12908  0.0087
13528 0.0077 13320 0.0081 13112 0.0082 12904 0.0087
13524 0.0077 13316 0.0081 13108 0.0082 12900 0.0087
13520 0.0077 13312 0.0081 13104 0.0084 12896  0.0087
13516  0.0077 13308 0.0081 13100 0.0084 12892  0.0087
13512 0.0077 13304 0.0081 13096 0.0084 12888 0.0087
13508 0.0077 13300 0.0081 13092 0.0082 12884 0.0087
13504 0.0077 13296 0.0081 13088 0.0084 12880 0.0087
13500 0.0077 13292 0.0081 13084 0.0083 12876  0.0087
13496  0.0077 13288 0.0081 13080 0.0083 12872  0.0087
13492 0.0077 13284 0.0081 13076 0.0083 12868 0.0087
13488  0.0077 13280 0.0081 13072 0.0083 12864 0.0087
13484  0.0077 13276 0.0081 13068 0.0084 12860 0.0087
13480 0.0077 13272 0.0081 13064 0.0083 12856  0.0087
13476  0.0077 13268 0.0081 13060 0.0084 12852  0.0087

38

n
12848
12844
12840
12836
12832
12828
12824
12820
12816
12812
12808
12804
12800
12796
12792
12788
12784
12780
12776
12772
12768
12764
12760
12756
12752
12748
12744
12740
12736
12732
12728
12724
12720
12716
12712
12708
12704
12700
12696
12692
12688
12684
12680
12676
12672
12668
12664
12660
12656
12652
12648
12644

1(Hnp)
0.0087
0.0087
0.0087
0.0087
0.0087
0.0087
0.0087
0.0087
0.0087
0.0087
0.0087
0.0087
0.0088
0.0088
0.0088
0.0088
0.0088
0.0088
0.0088
0.0088
0.0088
0.0088
0.0088
0.0088
0.0088
0.0088
0.0088
0.0088
0.0088
0.0088
0.0088
0.0090
0.0090
0.0090
0.0090
0.0090
0.0090
0.0088
0.0088
0.0088
0.0090
0.0090
0.0088
0.0088
0.0088
0.0088
0.0090
0.0090
0.0088
0.0089
0.0090
0.0090



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 39: Coherence for p = 16384 and 11396 < n < 12640

n p(Hnp) n (Hrp) n (Hrp) n p(Hrp) n (Hrp) n (Hrp)
12640 0.0090 12432 0.0093 12224 0.0095 12016 0.0098 11808 0.0102 11600 0.0103
12636  0.0089 12428 0.0093 12220 0.0097 12012 0.0098 11804 0.0102 11596 0.0103
12632 0.0090 12424 0.0093 12216 0.0097 12008 0.0098 11800 0.0102 11592 0.0104
12628 0.0090 12420 0.0093 12212 0.0095 12004 0.0098 11796 0.0102 11588 0.0104
12624 0.0090 12416 0.0093 12208 0.0097 12000 0.0098 11792 0.0102 11584 0.0104
12620 0.0090 12412 0.0093 12204 0.0097 11996 0.0098 11788 0.0102 11580 0.0104
12616  0.0090 12408 0.0093 12200 0.0097 11992 0.0098 11784 0.0102 11576 0.0104
12612  0.0090 12404 0.0094 12196 0.0095 11988 0.0097 11780 0.0102 11572 0.0104
12608 0.0090 12400 0.0094 12192 0.0097 11984 0.0098 11776 0.0102 11568 0.0104
12604 0.0090 12396 0.0094 12188 0.0097 11980 0.0098 11772 0.0102 11564 0.0104
12600 0.0090 12392 0.0094 12184 0.0097 11976 0.0099 11768 0.0102 11560 0.0104
12596 0.0091 12388 0.0094 12180 0.0095 11972 0.0099 11764 0.0102 11556 0.0104
12592  0.0091 12384 0.0094 12176 0.0095 11968 0.0099 11760 0.0102 11552 0.0104
12588  0.0091 12380 0.0094 12172 0.0097 11964 0.0099 11756 0.0102 11548 0.0104
12584 0.0091 12376 0.0094 12168 0.0095 11960 0.0099 11752 0.0102 11544 0.0104
12580 0.0091 12372 0.0094 12164 0.0095 11956 0.0099 11748 0.0102 11540 0.0104
12576  0.0091 12368 0.0094 12160 0.0097 11952 0.0099 11744 0.0102 11536 0.0104
12572 0.0091 12364 0.0094 12156 0.0097 11948 0.0099 11740 0.0102 11532 0.0104
12568 0.0091 12360 0.0094 12152 0.0097 11944 0.0099 11736 0.0102 11528 0.0104
12564 0.0091 12356 0.0094 12148 0.0097 11940 0.0099 11732 0.0102 11524 0.0104
12560 0.0091 12352 0.0094 12144 0.0097 11936 0.0099 11728 0.0102 11520 0.0104
12556  0.0091 12348 0.0094 12140 0.0097 11932 0.0099 11724 0.0102 11516 0.0104
12552 0.0091 12344 0.0094 12136 0.0097 11928 0.0099 11720 0.0102 11512 0.0106
12548 0.0091 12340 0.0094 12132 0.0097 11924 0.0099 11716 0.0102 11508 0.0106
12544 0.0091 12336 0.0094 12128 0.0097 11920 0.0099 11712 0.0102 11504 0.0106
12540 0.0091 12332 0.0094 12124 0.0097 11916 0.0099 11708 0.0102 11500 0.0106
12536  0.0091 12328 0.0094 12120 0.0097 11912 0.0099 11704 0.0103 11496 0.0104
12532  0.0091 12324 0.0094 12116 0.0097 11908 0.0099 11700 0.0103 11492 0.0104
12528 0.0091 12320 0.0094 12112 0.0097 11904 0.0099 11696 0.0103 11488 0.0104
12524 0.0091 12316 0.0094 12108 0.0097 11900 0.0099 11692 0.0103 11484 0.0106
12520 0.0091 12312 0.0094 12104 0.0097 11896 0.0099 11688 0.0103 11480 0.0106
12516 0.0091 12308 0.0094 12100 0.0098 11892 0.0099 11684 0.0103 11476 0.0105
12512 0.0091 12304 0.0094 12096 0.0098 11888 0.0099 11680 0.0103 11472 0.0106
12508 0.0091 12300 0.0096 12092 0.0098 11884 0.0099 11676 0.0103 11468 0.0106
12504 0.0091 12296 0.0094 12088 0.0098 11880 0.0099 11672 0.0103 11464 0.0105
12500 0.0091 12292 0.0096 12084 0.0098 11876 0.0099 11668 0.0103 11460 0.0106
12496  0.0091 12288 0.0094 12080 0.0098 11872 0.0099 11664 0.0103 11456 0.0106
12492  0.0091 12284 0.0094 12076 0.0098 11868 0.0099 11660 0.0103 11452 0.0107
12488  0.0093 12280 0.0094 12072 0.0098 11864 0.0099 11656 0.0103 11448 0.0107
12484 0.0093 12276 0.0094 12068 0.0098 11860 0.0099 11652 0.0103 11444 0.0107
12480 0.0093 12272 0.0096 12064 0.0098 11856 0.0101 11648 0.0103 11440 0.0107
12476  0.0093 12268 0.0095 12060 0.0098 11852 0.0101 11644 0.0103 11436 0.0107
12472 0.0091 12264 0.0095 12056 0.0098 11848 0.0101 11640 0.0103 11432 0.0107
12468 0.0091 12260 0.0095 12052 0.0098 11844 0.0101 11636 0.0103 11428 0.0107
12464 0.0093 12256 0.0096 12048 0.0098 11840 0.0101 11632 0.0103 11424 0.0107
12460 0.0091 12252 0.0095 12044 0.0098 11836 0.0101 11628 0.0103 11420 0.0107
12456  0.0093 12248 0.0096 12040 0.0098 11832 0.0101 11624 0.0103 11416 0.0107
12452  0.0093 12244 0.0096 12036 0.0098 11828 0.0101 11620 0.0103 11412 0.0107
12448  0.0093 12240 0.0096 12032 0.0098 11824 0.0101 11616 0.0103 11408 0.0107
12444  0.0093 12236 0.0096 12028 0.0098 11820 0.0102 11612 0.0103 11404 0.0107
12440 0.0093 12232 0.0096 12024 0.0098 11816 0.0102 11608 0.0103 11400 0.0107
12436  0.0093 12228 0.0096 12020 0.0098 11812 0.0102 11604 0.0103 11396 0.0107
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n
11392
11388
11384
11380
11376
11372
11368
11364
11360
11356
11352
11348
11344
11340
11336
11332
11328
11324
11320
11316
11312
11308
11304
11300
11296
11292
11288
11284
11280
11276
11272
11268
11264
11260
11256
11252
11248
11244
11240
11236
11232
11228
11224
11220
11216
11212
11208
11204
11200
11196
11192
11188

1(Hnp)
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0107
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0108
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0110
0.0111
0.0111
0.0111
0.0111
0.0111
0.0111
0.0111
0.0111
0.0111

Q1, HE, HunG AND CHIEN

Table 40: Coherence for p = 16384 and 10148 < n < 11392

n (Hrp) n (Hrp) n p(Hrp) n (Hrp)
11184 0.0111 10976 0.0113 10768 0.0117 10560 0.0121
11180 0.0111 10972 0.0115 10764 0.0117 10556  0.0121
11176  0.0111 10968 0.0115 10760 0.0117 10552 0.0121
11172  0.0111 10964 0.0113 10756 0.0117 10548 0.0121
11168 0.0111 10960 0.0115 10752 0.0117 10544 0.0121
11164 0.0111 10956 0.0113 10748 0.0117 10540 0.0121
11160 0.0111 10952 0.0115 10744 0.0117 10536 0.0121
11156  0.0111 10948 0.0115 10740 0.0117 10532 0.0122
11152 0.0111 10944 0.0115 10736 0.0117 10528 0.0122
11148 0.0111 10940 0.0113 10732 0.0117 10524 0.0122
11144 0.0111 10936 0.0113 10728 0.0117 10520 0.0122
11140 0.0111 10932 0.0113 10724 0.0117 10516 0.0122
11136 0.0111 10928 0.0115 10720 0.0118 10512 0.0122
11132 0.0111 10924 0.0115 10716 0.0118 10508 0.0122
11128 0.0111 10920 0.0115 10712 0.0118 10504 0.0122
11124 0.0111 10916 0.0114 10708 0.0118 10500 0.0122
11120 0.0112 10912 0.0115 10704 0.0118 10496 0.0122
11116  0.0112 10908 0.0116 10700 0.0118 10492 0.0122
11112  0.0112 10904 0.0116 10696 0.0118 10488 0.0122
11108 0.0112 10900 0.0116 10692 0.0118 10484 0.0122
11104 0.0112 10896 0.0116 10688 0.0120 10480 0.0122
11100 0.0112 10892 0.0114 10684 0.0120 10476 0.0122
11096 0.0112 10888 0.0116 10680 0.0120 10472 0.0122
11092 0.0112 10884 0.0116 10676 0.0120 10468 0.0122
11088 0.0112 10880 0.0116 10672 0.0120 10464 0.0122
11084 0.0112 10876 0.0116 10668 0.0120 10460 0.0122
11080 0.0112 10872 0.0116 10664 0.0120 10456 0.0122
11076  0.0112 10868 0.0116 10660 0.0120 10452 0.0122
11072 0.0112 10864 0.0116 10656 0.0120 10448 0.0123
11068 0.0112 10860 0.0116 10652 0.0120 10444 0.0123
11064 0.0112 10856 0.0116 10648 0.0120 10440 0.0123
11060 0.0112 10852 0.0116 10644 0.0120 10436 0.0123
11056  0.0112 10848 0.0116 10640 0.0120 10432 0.0123
11052 0.0112 10844 0.0116 10636 0.0120 10428 0.0123
11048 0.0112 10840 0.0114 10632 0.0120 10424 0.0123
11044 0.0112 10836 0.0116 10628 0.0120 10420 0.0123
11040 0.0112 10832 0.0116 10624 0.0120 10416 0.0123
11036 0.0112 10828 0.0116 10620 0.0121 10412 0.0123
11032 0.0112 10824 0.0116 10616 0.0121 10408 0.0123
11028 0.0112 10820 0.0116 10612 0.0121 10404 0.0123
11024 0.0112 10816 0.0116 10608 0.0121 10400 0.0123
11020 0.0113 10812 0.0117 10604 0.0121 10396 0.0123
11016  0.0113 10808 0.0117 10600 0.0121 10392 0.0123
11012  0.0114 10804 0.0117 10596 0.0121 10388 0.0123
11008 0.0114 10800 0.0117 10592 0.0121 10384 0.0123
11004 0.0115 10796 0.0117 10588 0.0121 10380 0.0123
11000 0.0113 10792 0.0117 10584 0.0121 10376 0.0123
10996 0.0113 10788 0.0117 10580 0.0121 10372 0.0123
10992 0.0113 10784 0.0117 10576 0.0121 10368 0.0123
10988 0.0113 10780 0.0117 10572 0.0121 10364 0.0124
10984 0.0113 10776 0.0117 10568 0.0121 10360 0.0124
10980 0.0113 10772 0.0117 10564 0.0121 10356 0.0124
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n
10352
10348
10344
10340
10336
10332
10328
10324
10320
10316
10312
10308
10304
10300
10296
10292
10288
10284
10280
10276
10272
10268
10264
10260
10256
10252
10248
10244
10240
10236
10232
10228
10224
10220
10216
10212
10208
10204
10200
10196
10192
10188
10184
10180
10176
10172
10168
10164
10160
10156
10152
10148

1(Hnp)
0.0124
0.0124
0.0124
0.0124
0.0124
0.0124
0.0124
0.0124
0.0124
0.0124
0.0124
0.0124
0.0124
0.0124
0.0124
0.0124
0.0124
0.0124
0.0125
0.0125
0.0125
0.0125
0.0125
0.0125
0.0125
0.0125
0.0125
0.0127
0.0127
0.0127
0.0127
0.0127
0.0127
0.0127
0.0125
0.0127
0.0125
0.0127
0.0125
0.0128
0.0128
0.0126
0.0128
0.0126
0.0128
0.0126
0.0128
0.0126
0.0126
0.0126
0.0126
0.0126



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 41: Coherence for p = 16384 and 8900 < n < 10144

n /-L(Hn,p) n /’L(HTL,I)) n /’L(H’IL,II) n /L(Hn,p) n ,U'(Hn.,p) n .U(Hn,p)
10144 0.0128 9936 0.0131 9728 0.0134 9520 0.0137 9312 0.0142 9104 0.0145
10140 0.0128 9932 0.0131 9724 0.0134 9516 0.0137 9308 0.0142 9100 0.0145
10136 0.0128 9928 0.0131 9720 0.0134 9512 0.0137 9304 0.0142 9096 0.0145
10132  0.0126 9924 0.0131 9716 0.0134 9508 0.0137 9300 0.0142 9092 0.0145
10128 0.0128 9920 0.0131 9712 0.0134 9504 0.0137 9296 0.0142 9088 0.0145
10124 0.0126 9916 0.0131 9708 0.0134 9500 0.0137 9292 0.0142 9084 0.0145
10120 0.0126 9912 0.0131 9704 0.0134 9496 0.0137 9288 0.0142 9080 0.0145
10116  0.0129 9908 0.0131 9700 0.0134 9492 0.0137 9284 0.0142 9076 0.0145
10112  0.0129 9904 0.0131 9696 0.0134 9488 0.0137 9280 0.0142 9072 0.0146
10108  0.0127 9900 0.0129 9692 0.0134 9484 0.0137 9276 0.0142 9068 0.0146
10104 0.0127 9896 0.0129 9688 0.0134 9480 0.0137 9272 0.0142 9064 0.0146
10100  0.0127 9892 0.0129 9684 0.0134 9476 0.0139 9268 0.0142 9060 0.0146
10096 0.0129 9888 0.0131 9680 0.0134 9472 0.0137 9264 0.0142 9056 0.0146
10092 0.0129 9884 0.0130 9676 0.0134 9468 0.0139 9260 0.0143 9052 0.0146
10088 0.0129 9880 0.0132 9672 0.0134 9464 0.0139 9256 0.0143 9048 0.0146
10084 0.0127 9876 0.0130 9668 0.0134 9460 0.0140 9252 0.0143 9044 0.0146
10080 0.0127 9872 0.0132 9664 0.0135 9456 0.0140 9248 0.0143 9040 0.0146
10076  0.0129 9868 0.0132 9660 0.0135 9452 0.0140 9244 0.0143 9036 0.0146
10072 0.0129 9864 0.0132 9656 0.0135 9448 0.0140 9240 0.0143 9032 0.0146
10068 0.0127 9860 0.0130 9652 0.0135 9444 0.0140 9236 0.0143 9028 0.0146
10064 0.0129 9856 0.0132 9648 0.0135 9440 0.0140 9232 0.0143 9024 0.0146
10060 0.0127 9852 0.0130 9644 0.0135 9436 0.0140 9228 0.0143 9020 0.0146
10056 0.0129 9848 0.0130 9640 0.0135 9432 0.0140 9224 0.0143 9016 0.0146
10052 0.0129 9844 0.0130 9636 0.0135 9428 0.0140 9220 0.0143 9012 0.0146
10048 0.0127 9840 0.0132 9632 0.0135 9424 0.0140 9216 0.0143 9008 0.0147
10044 0.0127 9836 0.0132 9628 0.0135 9420 0.0140 9212 0.0143 9004 0.0147
10040 0.0129 9832 0.0132 9624 0.0135 9416 0.0140 9208 0.0143 9000 0.0147
10036  0.0130 9828 0.0132 9620 0.0135 9412 0.0140 9204 0.0143 8996 0.0147
10032 0.0130 9824 0.0132 9616 0.0135 9408 0.0140 9200 0.0143 8992 0.0147
10028 0.0130 9820 0.0132 9612 0.0135 9404 0.0140 9196 0.0144 8988 0.0147
10024 0.0128 9816 0.0132 9608 0.0135 9400 0.0140 9192 0.0144 8984 0.0147
10020 0.0130 9812 0.0132 9604 0.0135 9396 0.0140 9188 0.0144 8980 0.0147
10016 0.0130 9808 0.0131 9600 0.0135 9392 0.0141 9184 0.0144 8976 0.0147
10012 0.0128 9804 0.0133 9596 0.0135 9388 0.0141 9180 0.0144 8972 0.0147
10008 0.0130 9800 0.0131 9592 0.0136 9384 0.0141 9176 0.0144 8968 0.0147
10004 0.0128 9796 0.0131 9588 0.0136 9380 0.0141 9172 0.0144 8964 0.0147
10000 0.0130 9792 0.0131 9584 0.0136 9376 0.0141 9168 0.0144 8960 0.0147
9996 0.0128 9788 0.0133 9580 0.0136 9372 0.0141 9164 0.0144 8956 0.0147
9992 0.0130 9784 0.0133 9576 0.0136 9368 0.0141 9160 0.0144 8952 0.0147
9988 0.0128 9780 0.0133 9572 0.0136 9364 0.0141 9156 0.0144 8948 0.0148
9984 0.0128 9776 0.0133 9568 0.0136 9360 0.0141 9152 0.0144 8944 0.0148
9980 0.0128 9772 0.0133 9564 0.0136 9356 0.0141 9148 0.0144 8940 0.0148
9976 0.0130 9768 0.0133 9560 0.0136 9352 0.0141 9144 0.0144 8936 0.0148
9972 0.0128 9764 0.0133 9556 0.0136 9348 0.0141 9140 0.0144 8932 0.0148
9968 0.0130 9760 0.0133 9552 0.0136 9344 0.0141 9136 0.0144 8928 0.0148
9964 0.0130 9756 0.0133 9548 0.0136 9340 0.0141 9132 0.0145 8924 0.0148
9960 0.0129 9752 0.0133 9544 0.0136 9336 0.0141 9128 0.0145 8920 0.0148
9956 0.0131 9748 0.0133 9540 0.0136 9332 0.0141 9124 0.0145 8916 0.0148
9952 0.0129 9744 0.0133 9536 0.0136 9328 0.0142 9120 0.0145 8912 0.0148
9948 0.0131 9740 0.0133 9532 0.0136 9324 0.0142 9116 0.0145 8908 0.0148
9944  0.0131 9736 0.0134 9528 0.0136 9320 0.0142 9112 0.0145 8904 0.0148
9940  0.0131 9732 0.0134 9524 0.0136 9316 0.0142 9108 0.0145 8900 0.0148
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n
8896
8892
8888
8884
8880
8876
8872
8868
8864
8860
8856
8852
8848
8844
8840
8836
8832
8828
8824
8820
8816
8812
8808
8804
8800
8796
8792
8788
8784
8780
8776
8772
8768
8764
8760
8756
8752
8748
8744
8740
8736
8732
8728
8724
8720
8716
8712
8708
8704
8700
8696
8692

N(Hn.,p)

0.0148
0.0148
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0149
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0150
0.0151
0.0151
0.0151
0.0151
0.0151
0.0151
0.0151
0.0151
0.0151
0.0151
0.0151
0.0151
0.0151
0.0151
0.0152
0.0152
0.0152
0.0152
0.0152
0.0152

Table 42: Coherence for p = 16384 and 7652 < n < 8896
,U(Hn,p)

n
8688
8684
8680
8676
8672
8668
8664
8660
8656
8652
8648
8644
8640
8636
8632
8628
8624
8620
8616
8612
8608
8604
8600
8596
8592
8588
8584
8580
8576
8572
8568
8564
8560
8556
8552
8548
8544
8540
8536
8532
8528
8524
8520
8516
8512
8508
8504
8500
8496
8492
8488
8484

(Hy p)
0.0152
0.0152
0.0152
0.0152
0.0152
0.0152
0.0152
0.0152
0.0152
0.0153
0.0153
0.0153
0.0153
0.0153
0.0153
0.0153
0.0153
0.0153
0.0153
0.0153
0.0153
0.0153
0.0153
0.0154
0.0154
0.0154
0.0154
0.0154
0.0154
0.0154
0.0154
0.0154
0.0154
0.0154
0.0154
0.0154
0.0154
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0155
0.0156
0.0156

Q1, HE, HunG AND CHIEN

n
8480
8476
8472
8468
8464
8460
8456
8452
8448
8444
8440
8436
8432
8428
8424
8420
8416
8412
8408
8404
8400
8396
8392
8388
8384
8380
8376
8372
8368
8364
8360
8356
8352
8348
8344
8340
8336
8332
8328
8324
8320
8316
8312
8308
8304
8300
8296
8292
8288
8284
8280
8276

N(Hn,p)
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0156
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0157
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0158
0.0159
0.0159
0.0159
0.0159
0.0159
0.0159
0.0159
0.0159
0.0159
0.0159
0.0159
0.0159
0.0159
0.0159
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n
8272
8268
8264
8260
8256
8252
8248
8244
8240
8236
8232
8228
8224
8220
8216
8212
8208
8204
8200
8196
8192
8188
8184
8180
8176
8172
8168
8164
8160
8156
8152
8148
8144
8140
8136
8132
8128
8124
8120
8116
8112
8108
8104
8100
8096
8092
8088
8084
8080
8076
8072
8068

0.0160
0.0160
0.0160
0.0160
0.0160
0.0160
0.0160
0.0160
0.0160
0.0160
0.0160
0.0160
0.0161
0.0161
0.0161
0.0161
0.0161
0.0161
0.0161
0.0161
0.0161
0.0161
0.0161
0.0161
0.0161
0.0162
0.0162
0.0162
0.0162
0.0162
0.0162
0.0162
0.0162
0.0162
0.0162
0.0162
0.0162
0.0162
0.0163
0.0163
0.0163
0.0163
0.0163
0.0163
0.0163
0.0163
0.0163
0.0163
0.0163
0.0163
0.0164
0.0164

n
8064
8060
8056
8052
8048
8044
8040
8036
8032
8028
8024
8020
8016
8012
8008
8004
8000
7996
7992
7988
7984
7980
7976
7972
7968
7964
7960
7956
7952
7948
7944
7940
7936
7932
7928
7924
7920
7916
7912
7908
7904
7900
7896
7892
7888
7884
7880
7876
7872
7868
7864
7860

H(Hn,p)
0.0164
0.0164
0.0164
0.0164
0.0164
0.0164
0.0164
0.0164
0.0164
0.0164
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0165
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0166
0.0167
0.0167
0.0167
0.0167
0.0167
0.0167
0.0167
0.0167
0.0167
0.0167
0.0167
0.0168
0.0168
0.0168
0.0168
0.0168
0.0168

n
7856
7852
7848
7844
7840
7836
7832
7828
7824
7820
7816
7812
7808
7804
7800
7796
7792
7788
7784
7780
7776
7772
7768
7764
7760
7756
7752
7748
7744
7740
7736
7732
7728
7724
7720
7716
7712
7708
7704
7700
7696
7692
7688
7684
7680
7676
7672
7668
7664
7660
7656
7652

ﬂ(}{n@)
0.0168
0.0168
0.0168
0.0168
0.0168
0.0168
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0169
0.0170
0.0170
0.0170
0.0170
0.0170
0.0170
0.0170
0.0170
0.0170
0.0170
0.0170
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0172
0.0173



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 43: Coherence for p = 16384 and 6404 < n < 7648

n ,U'(Hn.,p) n ,“‘(Hn,p) n ,U(Hn,p) n /-‘L(Hn,p) n /J(Hn,p) n ﬂ(H7L,p)
7648 0.0173 7440 0.0177 7232 0.0183 7024 0.0188 6816 0.0194 6608 0.0200
7644 0.0173 7436 0.0178 7228 0.0183 7020 0.0188 6812 0.0194 6604 0.0200
7640 0.0173 7432 0.0178 7224 0.0183 7016 0.0188 6808 0.0194 6600 0.0200
7636  0.0173 7428 0.0178 7220 0.0183 7012 0.0188 6804 0.0194 6596 0.0200
7632 0.0173 7424 0.0178 7216 0.0183 7008 0.0188 6800 0.0194 6592 0.0200
7628 0.0173 7420 0.0178 7212 0.0183 7004 0.0188 6796 0.0191 6588  0.0200
7624 0.0173 7416 0.0178 7208 0.0183 7000 0.0189 6792 0.0194 6584 0.0200
7620 0.0173 7412 0.0178 7204 0.0183 6996 0.0189 6788 0.0194 6580 0.0201
7616  0.0173 7408 0.0178 7200 0.0183 6992 0.0189 6784 0.0195 6576 0.0201
7612 0.0173 7404 0.0178 7196 0.0183 6988 0.0189 6780 0.0195 6572 0.0201
7608 0.0174 7400 0.0178 7192 0.0184 6984 0.0189 6776 0.0195 6568 0.0201
7604 0.0174 7396 0.0178 7188 0.0184 6980 0.0189 6772 0.0195 6564 0.0201
7600 0.0174 7392 0.0179 7184 0.0184 6976 0.0189 6768 0.0195 6560 0.0201
7596  0.0174 7388 0.0179 7180 0.0184 6972 0.0189 6764 0.0195 6556 0.0201
7592  0.0174 7384 0.0179 7176 0.0184 6968 0.0189 6760 0.0195 6552 0.0201
7588 0.0174 7380 0.0179 7172 0.0184 6964 0.0190 6756 0.0192 6548 0.0199
7584  0.0174 7376 0.0179 7168 0.0184 6960 0.0190 6752 0.0195 6544 0.0202
7580 0.0174 7372 0.0179 7164 0.0184 6956 0.0190 6748 0.0193 6540 0.0202
7576  0.0174 7368 0.0179 7160 0.0184 6952 0.0190 6744 0.0196 6536 0.0202
7572  0.0174 7364 0.0179 7156 0.0184 6948 0.0190 6740 0.0193 6532 0.0202
7568 0.0174 7360 0.0179 7152 0.0185 6944 0.0190 6736 0.0193 6528 0.0202
7564 0.0175 7356 0.0179 7148 0.0185 6940 0.0190 6732 0.0193 6524 0.0202
7560 0.0175 7352 0.0180 7144 0.0185 6936 0.0190 6728 0.0193 6520 0.0202
7556  0.0175 7348 0.0180 7140 0.0185 6932 0.0190 6724 0.0193 6516 0.0203
7552  0.0175 7344 0.0180 7136 0.0185 6928 0.0191 6720 0.0193 6512 0.0203
7548  0.0175 7340 0.0180 7132 0.0185 6924 0.0191 6716 0.0197 6508 0.0203
7544  0.0175 7336 0.0180 7128 0.0185 6920 0.0191 6712 0.0197 6504 0.0203
7540 0.0175 7332 0.0180 7124 0.0185 6916 0.0191 6708 0.0197 6500 0.0203
7536  0.0175 7328 0.0180 7120 0.0185 6912 0.0191 6704 0.0197 6496 0.0203
7532 0.0175 7324 0.0180 7116 0.0185 6908 0.0191 6700 0.0197 6492 0.0203
7528 0.0175 7320 0.0180 7112 0.0186 6904 0.0191 6696 0.0197 6488 0.0203
7524 0.0175 7316 0.0180 7108 0.0186 6900 0.0191 6692 0.0197 6484 0.0204
7520 0.0176 7312 0.0181 7104 0.0186 6896 0.0191 6688 0.0197 6480 0.0204
7516 0.0176 7308 0.0181 7100 0.0186 6892 0.0192 6684 0.0197 6476 0.0204
7512  0.0176 7304 0.0181 7096 0.0186 6888 0.0192 6680 0.0198 6472 0.0204
7508 0.0176 7300 0.0181 7092 0.0186 6884 0.0192 6676 0.0198 6468 0.0204
7504  0.0176 7296 0.0181 7088 0.0186 6880 0.0192 6672 0.0198 6464 0.0204
7500 0.0176 7292 0.0181 7084 0.0186 6876 0.0192 6668 0.0198 6460 0.0204
7496  0.0176 7288 0.0181 7080 0.0186 6872 0.0192 6664 0.0198 6456 0.0204
7492  0.0176 7284 0.0181 7076 0.0187 6868 0.0192 6660 0.0198 6452 0.0205
7488 0.0176 7280 0.0181 7072 0.0187 6864 0.0192 6656 0.0198 6448 0.0205
7484  0.0176 7276 0.0181 7068 0.0187 6860 0.0192 6652 0.0198 6444 0.0205
7480 0.0176 7272 0.0182 7064 0.0187 6856 0.0193 6648 0.0199 6440 0.0205
7476  0.0177 7268 0.0182 7060 0.0187 6852 0.0193 6644 0.0199 6436 0.0205
7472  0.0177 7264 0.0182 7056 0.0187 6848 0.0193 6640 0.0199 6432 0.0205
7468  0.0177 7260 0.0182 7052 0.0187 6844 0.0193 6636 0.0199 6428 0.0205
7464 0.0177 7256 0.0182 7048 0.0187 6840 0.0193 6632 0.0196 6424 0.0205
7460  0.0177 7252 0.0182 7044 0.0187 6836 0.0190 6628 0.0199 6420 0.0206
7456 0.0177 7248 0.0182 7040 0.0188 6832 0.0190 6624 0.0199 6416 0.0206
7452  0.0177 7244 0.0182 7036 0.0188 6828 0.0190 6620 0.0199 6412 0.0206
7448  0.0177 7240 0.0182 7032 0.0188 6824 0.0191 6616 0.0200 6408 0.0206
7444  0.0177 7236 0.0182 7028 0.0188 6820 0.0191 6612 0.0200 6404 0.0206
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n
6400
6396
6392
6388
6384
6380
6376
6372
6368
6364
6360
6356
6352
6348
6344
6340
6336
6332
6328
6324
6320
6316
6312
6308
6304
6300
6296
6292
6288
6284
6280
6276
6272
6268
6264
6260
6256
6252
6248
6244
6240
6236
6232
6228
6224
6220
6216
6212
6208
6204
6200
6196

N(Hn.,p)

0.0206
0.0206
0.0207
0.0207
0.0207
0.0207
0.0207
0.0207
0.0207
0.0207
0.0208
0.0208
0.0208
0.0208
0.0208
0.0208
0.0208
0.0205
0.0205
0.0209
0.0206
0.0206
0.0206
0.0206
0.0206
0.0206
0.0206
0.0207
0.0207
0.0207
0.0207
0.0207
0.0207
0.0207
0.0208
0.0208
0.0208
0.0208
0.0208
0.0208
0.0208
0.0208
0.0209
0.0209
0.0209
0.0209
0.0209
0.0209
0.0209
0.0210
0.0210
0.0210

Table 44: Coherence for p = 16384 and 5156 < n < 6400
,U(Hn,p)

n
6192
6188
6184
6180
6176
6172
6168
6164
6160
6156
6152
6148
6144
6140
6136
6132
6128
6124
6120
6116
6112
6108
6104
6100
6096
6092
6088
6084
6080
6076
6072
6068
6064
6060
6056
6052
6048
6044
6040
6036
6032
6028
6024
6020
6016
6012
6008
6004
6000
5996
5992
5988

(Hy p)
0.0210
0.0210
0.0210
0.0210
0.0210
0.0211
0.0211
0.0208
0.0208
0.0211
0.0211
0.0211
0.0212
0.0212
0.0212
0.0209
0.0212
0.0212
0.0212
0.0213
0.0209
0.0210
0.0213
0.0213
0.0213
0.0213
0.0210
0.0214
0.0211
0.0214
0.0211
0.0211
0.0214
0.0215
0.0211
0.0215
0.0215
0.0212
0.0215
0.0212
0.0216
0.0216
0.0212
0.0213
0.0216
0.0213
0.0213
0.0217
0.0217
0.0217
0.0217
0.0217

Q1, HE, HunG AND CHIEN

n
5984
5980
5976
5972
5968
5964
5960
5956
5952
5948
5944
5940
5936
5932
5928
5924
5920
5916
5912
5908
5904
5900
5896
5892
5888
5884
5880
5876
5872
5868
5864
5860
5856
5852
5848
5844
5840
5836
5832
5828
5824
5820
5816
5812
5808
5804
5800
5796
5792
5788
5784
5780

N(Hn,p)
0.0214
0.0217
0.0218
0.0218
0.0214
0.0218
0.0215
0.0215
0.0215
0.0219
0.0219
0.0219
0.0219
0.0216
0.0216
0.0219
0.0220
0.0220
0.0220
0.0217
0.0220
0.0217
0.0217
0.0217
0.0217
0.0218
0.0221
0.0221
0.0218
0.0218
0.0222
0.0222
0.0222
0.0222
0.0222
0.0222
0.0223
0.0219
0.0219
0.0220
0.0220
0.0220
0.0220
0.0220
0.0220
0.0221
0.0221
0.0221
0.0221
0.0221
0.0221
0.0221
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n
5776
5772
5768
5764
5760
5756
5752
5748
5744
5740
5736
5732
5728
5724
5720
5716
5712
5708
5704
5700
5696
5692
5688
5684
5680
5676
5672
5668
5664
5660
5656
5652
5648
5644
5640
5636
5632
5628
5624
5620
5616
5612
5608
5604
5600
5596
5592
5588
5584
5580
5576
5572

0.0222
0.0222
0.0222
0.0222
0.0222
0.0222
0.0223
0.0223
0.0223
0.0223
0.0223
0.0223
0.0223
0.0224
0.0224
0.0224
0.0224
0.0224
0.0224
0.0225
0.0225
0.0225
0.0225
0.0225
0.0225
0.0226
0.0226
0.0226
0.0226
0.0226
0.0226
0.0226
0.0227
0.0227
0.0227
0.0227
0.0227
0.0227
0.0228
0.0228
0.0228
0.0228
0.0228
0.0228
0.0229
0.0229
0.0229
0.0229
0.0229
0.0229
0.0230
0.0230

n
5568
5564
5560
5556
5552
5548
5544
5540
5536
5532
5528
5524
5520
5516
5512
5508
5504
5500
5496
5492
5488
5484
5480
5476
5472
5468
5464
5460
5456
5452
5448
5444
5440
5436
5432
5428
5424
5420
5416
5412
5408
5404
5400
5396
5392
5388
5384
5380
5376
5372
5368
5364

H(Hn,p)
0.0230
0.0230
0.0230
0.0230
0.0231
0.0231
0.0231
0.0231
0.0231
0.0231
0.0232
0.0232
0.0232
0.0232
0.0232
0.0232
0.0233
0.0233
0.0233
0.0233
0.0233
0.0233
0.0234
0.0234
0.0234
0.0234
0.0234
0.0234
0.0235
0.0235
0.0235
0.0235
0.0235
0.0235
0.0236
0.0236
0.0236
0.0236
0.0236
0.0237
0.0237
0.0237
0.0237
0.0237
0.0237
0.0238
0.0238
0.0238
0.0238
0.0238
0.0238
0.0239

n
5360
5356
5352
5348
5344
5340
5336
5332
5328
5324
5320
5316
5312
5308
5304
5300
5296
5292
5288
5284
5280
5276
5272
5268
5264
5260
5256
5252
5248
5244
5240
5236
5232
5228
5224
5220
5216
5212
5208
5204
5200
5196
5192
5188
5184
5180
5176
5172
5168
5164
5160
5156

ﬂ(}{n@)
0.0239
0.0239
0.0239
0.0239
0.0240
0.0240
0.0236
0.0236
0.0240
0.0240
0.0241
0.0241
0.0237
0.0237
0.0238
0.0238
0.0238
0.0238
0.0238
0.0238
0.0239
0.0239
0.0239
0.0239
0.0239
0.0240
0.0240
0.0240
0.0240
0.0240
0.0237
0.0241
0.0237
0.0241
0.0241
0.0241
0.0242
0.0242
0.0242
0.0242
0.0242
0.0242
0.0243
0.0243
0.0243
0.0243
0.0243
0.0244
0.0244
0.0244
0.0244
0.0244



SUPPLEMENTARY OF STATISTICAL EXPERIMENTAL DESIGN FOR DETERMINISTIC SENSING MATRICES

Table 45: Coherence for p = 16384 and 3908 < n < 5152

n ,U'(Hn.,p) n ,“‘(Hn,p) n ,U(Hn,p) n /-‘L(Hn,p) n /J(Hn,p) n ﬂ(H7L,p)
5152  0.0245 4944 0.0255 4736 0.0262 4528 0.0265 4320 0.0278 4112 0.0287
5148 0.0245 4940 0.0255 4732 0.0262 4524 0.0270 4316 0.0278 4108 0.0292
5144  0.0245 4936 0.0251 4728 0.0262 4520 0.0270 4312 0.0278 4104 0.0288
5140 0.0245 4932 0.0255 4724 0.0262 4516 0.0270 4308 0.0279 4100 0.0288
5136  0.0245 4928 0.0252 4720 0.0263 4512 0.0270 4304 0.0279 4096 0.0293
5132 0.0246 4924 0.0252 4716 0.0263 4508 0.0266 4300 0.0279 4092 0.0293
5128 0.0246 4920 0.0256 4712 0.0263 4504 0.0271 4296 0.0279 4088 0.0294
5124 0.0246 4916 0.0256 4708 0.0263 4500 0.0271 4292 0.0280 4084 0.0289
5120 0.0246 4912 0.0257 4704 0.0264 4496 0.0271 4288 0.0280 4080  0.0289
5116 0.0246 4908 0.0257 4700 0.0264 4492 0.0272 4284 0.0280 4076 0.0289
5112  0.0246 4904 0.0257 4696 0.0264 4488 0.0272 4280 0.0280 4072  0.0290
5108 0.0247 4900 0.0253 4692 0.0264 4484 0.0272 4276 0.0281 4068 0.0290
5104 0.0243 4896 0.0253 4688 0.0265 4480 0.0272 4272 0.0281 4064 0.0290
5100 0.0243 4892 0.0253 4684 0.0265 4476 0.0273 4268 0.0281 4060 0.0291
5096  0.0247 4888 0.0254 4680 0.0265 4472 0.0273 4264 0.0281 4056 0.0291
5092 0.0244 4884 0.0254 4676 0.0265 4468 0.0273 4260 0.0282 4052 0.0291
5088 0.0248 4880 0.0254 4672 0.0265 4464 0.0273 4256 0.0282 4048 0.0292
5084 0.0244 4876 0.0254 4668 0.0266 4460 0.0274 4252 0.0282 4044 0.0292
5080 0.0248 4872 0.0255 4664 0.0266 4456 0.0274 4248 0.0282 4040 0.0292
5076  0.0248 4868 0.0255 4660 0.0266 4452 0.0274 4244 0.0283 4036  0.0292
5072  0.0248 4864 0.0255 4656 0.0266 4448 0.0274 4240 0.0283 4032 0.0293
5068  0.0249 4860 0.0255 4652 0.0267 4444 0.0275 4236  0.0283 4028  0.0293
5064 0.0249 4856 0.0255 4648 0.0262 4440 0.0275 4232 0.0284 4024 0.0293
5060 0.0249 4852 0.0256 4644 0.0263 4436 0.0271 4228 0.0284 4020 0.0294
5056  0.0249 4848 0.0256 4640 0.0263 4432 0.0271 4224 0.0284 4016 0.0294
5052 0.0249 4844 0.0256 4636 0.0263 4428 0.0276 4220 0.0284 4012 0.0294
5048 0.0250 4840 0.0256 4632 0.0263 4424 0.0271 4216 0.0285 4008  0.0289
5044  0.0250 4836 0.0256 4628 0.0264 4420 0.0276 4212 0.0285 4004 0.0295
5040 0.0250 4832 0.0257 4624 0.0264 4416 0.0276 4208 0.0285 4000 0.0295
5036  0.0250 4828 0.0257 4620 0.0264 4412 0.0277 4204 0.0285 3996 0.0295
5032 0.0250 4824 0.0257 4616 0.0264 4408 0.0277 4200 0.0286 3992  0.0296
5028 0.0251 4820 0.0257 4612 0.0265 4404 0.0277 4196 0.0286 3988  0.0296
5024 0.0251 4816 0.0257 4608 0.0265 4400 0.0277 4192 0.0286 3984 0.0296
5020 0.0251 4812 0.0258 4604 0.0265 4396 0.0278 4188 0.0287 3980  0.0296
5016  0.0251 4808 0.0258 4600 0.0265 4392 0.0278 4184 0.0287 3976  0.0292
5012  0.0247 4804 0.0258 4596 0.0265 4388 0.0273 4180 0.0287 3972  0.0292
5008 0.0248 4800 0.0258 4592 0.0266 4384 0.0278 4176 0.0287 3968  0.0292
5004 0.0248 4796 0.0259 4588 0.0266 4380 0.0279 4172 0.0288 3964 0.0298
5000 0.0252 4792 0.0259 4584 0.0266 4376 0.0274 4168 0.0283 3960 0.0293
4996  0.0252 4788 0.0259 4580 0.0266 4372 0.0274 4164 0.0288 3956  0.0298
4992  0.0252 4784 0.0259 4576 0.0267 4368 0.0275 4160 0.0288 3952 0.0294
4988  0.0253 4780 0.0259 4572 0.0267 4364 0.0280 4156 0.0289 3948  0.0299
4984  0.0253 4776  0.0260 4568 0.0263 4360 0.0275 4152 0.0284 3944  0.0299
4980 0.0253 4772  0.0260 4564 0.0267 4356 0.0275 4148 0.0289 3940 0.0299
4976  0.0253 4768 0.0260 4560 0.0268 4352 0.0276 4144 0.0285 3936  0.0300
4972 0.0249 4764 0.0260 4556 0.0263 4348 0.0276 4140 0.0290 3932  0.0300
4968 0.0254 4760 0.0261 4552 0.0268 4344 0.0276 4136 0.0285 3928  0.0300
4964  0.0250 4756  0.0261 4548 0.0268 4340 0.0276 4132 0.0286 3924 0.0301
4960 0.0254 4752  0.0261 4544 0.0268 4336  0.0277 4128 0.0291 3920 0.0301
4956  0.0254 4748 0.0261 4540 0.0269 4332 0.0277 4124 0.0286 3916  0.0296
4952 0.0250 4744  0.0257 4536 0.0269 4328 0.0277 4120 0.0286 3912  0.0302
4948  0.0255 4740 0.0262 4532 0.0269 4324 0.0278 4116  0.0287 3908  0.0297
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n
3904
3900
3896
3892
3888
3884
3880
3876
3872
3868
3864
3860
3856
3852
3848
3844
3840
3836
3832
3828
3824
3820
3816
3812
3808
3804
3800
3796
3792
3788
3784
3780
3776
3772
3768
3764
3760
3756
3752
3748
3744
3740
3736
3732
3728
3724
3720
3716
3712
3708
3704
3700

N(Hn.,p)

0.0297
0.0297
0.0303
0.0303
0.0298
0.0299
0.0299
0.0299
0.0300
0.0300
0.0300
0.0301
0.0301
0.0301
0.0301
0.0302
0.0302
0.0302
0.0303
0.0303
0.0303
0.0304
0.0304
0.0304
0.0305
0.0305
0.0305
0.0306
0.0306
0.0306
0.0307
0.0307
0.0307
0.0308
0.0308
0.0308
0.0309
0.0309
0.0309
0.0309
0.0310
0.0310
0.0310
0.0311
0.0311
0.0311
0.0312
0.0312
0.0312
0.0313
0.0313
0.0314

Table 46: Coherence for p = 16384 and 2660 < n < 3904
,U(Hn,p)

n
3696
3692
3688
3684
3680
3676
3672
3668
3664
3660
3656
3652
3648
3644
3640
3636
3632
3628
3624
3620
3616
3612
3608
3604
3600
3596
3592
3588
3584
3580
3576
3572
3568
3564
3560
3556
3552
3548
3544
3540
3536
3532
3528
3524
3520
3516
3512
3508
3504
3500
3496
3492

(Hy p)
0.0314
0.0314
0.0315
0.0315
0.0315
0.0316
0.0316
0.0316
0.0317
0.0317
0.0317
0.0318
0.0318
0.0313
0.0319
0.0319
0.0319
0.0320
0.0320
0.0315
0.0315
0.0316
0.0316
0.0316
0.0317
0.0317
0.0317
0.0318
0.0318
0.0318
0.0319
0.0319
0.0320
0.0320
0.0320
0.0321
0.0321
0.0321
0.0322
0.0322
0.0322
0.0323
0.0323
0.0323
0.0324
0.0324
0.0325
0.0325
0.0325
0.0320
0.0326
0.0326

Q1, HE, HunG AND CHIEN

n
3488
3484
3480
3476
3472
3468
3464
3460
3456
3452
3448
3444
3440
3436
3432
3428
3424
3420
3416
3412
3408
3404
3400
3396
3392
3388
3384
3380
3376
3372
3368
3364
3360
3356
3352
3348
3344
3340
3336
3332
3328
3324
3320
3316
3312
3308
3304
3300
3296
3292
3288
3284

N(Hn,p)
0.0327
0.0327
0.0328
0.0328
0.0328
0.0329
0.0329
0.0329
0.0330
0.0330
0.0331
0.0331
0.0331
0.0332
0.0332
0.0333
0.0333
0.0333
0.0334
0.0334
0.0335
0.0335
0.0335
0.0336
0.0336
0.0336
0.0337
0.0337
0.0338
0.0338
0.0338
0.0339
0.0339
0.0334
0.0340
0.0341
0.0335
0.0335
0.0336
0.0336
0.0337
0.0343
0.0343
0.0344
0.0344
0.0345
0.0345
0.0345
0.0346
0.0346
0.0341
0.0347
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n
3280
3276
3272
3268
3264
3260
3256
3252
3248
3244
3240
3236
3232
3228
3224
3220
3216
3212
3208
3204
3200
3196
3192
3188
3184
3180
3176
3172
3168
3164
3160
3156
3152
3148
3144
3140
3136
3132
3128
3124
3120
3116
3112
3108
3104
3100
3096
3092
3088
3084
3080
3076

0.0341
0.0348
0.0342
0.0343
0.0343
0.0344
0.0344
0.0344
0.0345
0.0345
0.0346
0.0346
0.0347
0.0347
0.0347
0.0348
0.0348
0.0349
0.0349
0.0350
0.0350
0.0350
0.0351
0.0351
0.0352
0.0352
0.0353
0.0353
0.0354
0.0348
0.0354
0.0355
0.0355
0.0356
0.0356
0.0357
0.0357
0.0358
0.0352
0.0352
0.0353
0.0353
0.0353
0.0354
0.0354
0.0355
0.0355
0.0356
0.0356
0.0357
0.0357
0.0358

n
3072
3068
3064
3060
3056
3052
3048
3044
3040
3036
3032
3028
3024
3020
3016
3012
3008
3004
3000
2996
2992
2988
2984
2980
2976
2972
2968
2964
2960
2956
2952
2948
2944
2940
2936
2932
2928
2924
2920
2916
2912
2908
2904
2900
2896
2892
2888
2884
2880
2876
2872
2868

H(Hn,p)
0.0358
0.0359
0.0359
0.0359
0.0353
0.0360
0.0361
0.0361
0.0362
0.0362
0.0363
0.0363
0.0364
0.0364
0.0365
0.0365
0.0366
0.0366
0.0367
0.0367
0.0368
0.0368
0.0369
0.0369
0.0370
0.0363
0.0364
0.0364
0.0365
0.0365
0.0366
0.0366
0.0367
0.0367
0.0368
0.0368
0.0369
0.0369
0.0370
0.0370
0.0371
0.0371
0.0372
0.0372
0.0373
0.0373
0.0374
0.0374
0.0375
0.0376
0.0376
0.0377

n
2864
2860
2856
2852
2848
2844
2840
2836
2832
2828
2824
2820
2816
2812
2808
2804
2800
2796
2792
2788
2784
2780
2776
2772
2768
2764
2760
2756
2752
2748
2744
2740
2736
2732
2728
2724
2720
2716
2712
2708
2704
2700
2696
2692
2688
2684
2680
2676
2672
2668
2664
2660

ﬂ(}{n@)
0.0377
0.0378
0.0378
0.0379
0.0379
0.0380
0.0380
0.0381
0.0381
0.0382
0.0375
0.0376
0.0376
0.0377
0.0377
0.0378
0.0379
0.0379
0.0380
0.0373
0.0381
0.0381
0.0382
0.0382
0.0383
0.0384
0.0384
0.0385
0.0385
0.0386
0.0386
0.0387
0.0387
0.0388
0.0389
0.0389
0.0390
0.0390
0.0391
0.0384
0.0392
0.0385
0.0386
0.0386
0.0387
0.0395
0.0396
0.0389
0.0389
0.0390
0.0398
0.0391
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Table 47: Coherence for p = 16384 and 1412 < n < 2656

n ,U'(Hn.,p) n ,“‘(Hn,p) n ,U(Hn,p) n /-‘L(Hn,p) n /J(Hn,p) n ﬂ(H7L,p)
2656 0.0399 2448 0.0417 2240 0.0437 2032 0.0472 1824 0.0504 1616 0.0545
2652 0.0392 2444 0.0417 2236 0.0438 2028 0.0473 1820 0.0505 1612 0.0546
2648 0.0393 2440 0.0418 2232 0.0439 2024 0.0474 1816 0.0507 1608 0.0547
2644  0.0393 2436 0.0419 2228 0.0440 2020 0.0475 1812 0.0508 1604 0.0549
2640 0.0402 2432 0.0419 2224 0.0450 2016 0.0476 1808 0.0509 1600 0.0550
2636  0.0395 2428 0.0420 2220 0.0441 2012 0.0477 1804 0.0510 1596 0.0551
2632 0.0395 2424 0.0421 2216 0.0442 2008 0.0478 1800 0.0511 1592 0.0540
2628 0.0396 2420 0.0421 2212 0.0443 2004 0.0479 1796 0.0512 1588 0.0542
2624 0.0396 2416 0.0422 2208 0.0444 2000 0.0480 1792 0.0502 1584 0.0556
2620 0.0397 2412 0.0415 2204 0.0445 1996 0.0471 1788 0.0503 1580 0.0557
2616 0.0398 2408 0.0424 2200 0.0445 1992 0.0472 1784 0.0504 1576 0.0546
2612 0.0398 2404 0.0424 2196 0.0446 1988 0.0473 1780 0.0506 1572 0.0560
2608 0.0399 2400 0.0425 2192 0.0447 1984 0.0474 1776 0.0507 1568 0.0561
2604 0.0399 2396 0.0417 2188 0.0448 1980 0.0475 1772 0.0508 1564 0.0550
2600 0.0400 2392 0.0426 2184 0.0449 1976 0.0476 1768 0.0509 1560 0.0551
2596  0.0401 2388 0.0427 2180 0.0450 1972 0.0477 1764 0.0510 1556 0.0553
2592 0.0401 2384 0.0428 2176 0.0450 1968 0.0478 1760 0.0511 1552 0.0554
2588  0.0402 2380 0.0429 2172 0.0451 1964 0.0479 1756 0.0513 1548 0.0556
2584  0.0402 2376 0.0429 2168 0.0452 1960 0.0480 1752 0.0514 1544 0.0557
2580 0.0403 2372 0.0430 2164 0.0453 1956 0.0481 1748 0.0515 1540 0.0558
2576  0.0404 2368 0.0431 2160 0.0454 1952 0.0482 1744 0.0516 1536 0.0560
2572 0.0404 2364 0.0431 2156 0.0455 1948 0.0483 1740 0.0517 1532 0.0561
2568 0.0405 2360 0.0424 2152 0.0455 1944 0.0484 1736 0.0518 1528 0.0563
2564 0.0406 2356 0.0433 2148 0.0456 1940 0.0485 1732 0.0520 1524 0.0564
2560 0.0406 2352 0.0434 2144 0.0457 1936 0.0486 1728 0.0521 1520 0.0566
2556 0.0407 2348 0.0426 2140 0.0458 1932 0.0487 1724 0.0522 1516 0.0567
2552  0.0408 2344 0.0427 2136 0.0459 1928 0.0488 1720 0.0523 1512 0.0569
2548  0.0408 2340 0.0427 2132 0.0450 1924 0.0489 1716 0.0524 1508 0.0570
2544 0.0409 2336 0.0428 2128 0.0461 1920 0.0490 1712 0.0526 1504 0.0572
2540 0.0409 2332 0.0429 2124 0.0461 1916 0.0491 1708 0.0527 1500 0.0560
2536 0.0410 2328 0.0430 2120 0.0462 1912 0.0492 1704 0.0528 1496 0.0575
2532  0.0411 2324 0.0430 2116 0.0454 1908 0.0493 1700 0.0529 1492 0.0563
2528 0.0411 2320 0.0431 2112 0.0455 1904 0.0494 1696 0.0531 1488 0.0565
2524  0.0412 2316 0.0432 2108 0.0465 1900 0.0484 1692 0.0532 1484 0.0566
2520 0.0413 2312 0.0433 2104 0.0466 1896 0.0485 1688 0.0533 1480 0.0568
2516  0.0413 2308 0.0433 2100 0.0457 1892 0.0486 1684 0.0534 1476 0.0569
2512 0.0414 2304 0.0434 2096 0.0468 1888 0.0487 1680 0.0536 1472 0.0571
2508 0.0415 2300 0.0435 2092 0.0468 1884 0.0488 1676 0.0525 1468 0.0572
2504  0.0407 2296 0.0436 2088 0.0469 18830 0.0489 1672 0.0526 1464 0.0574
2500 0.0416 2292 0.0436 2084 0.0461 1876 0.0490 1668 0.0528 1460 0.0575
2496  0.0409 2288 0.0437 2080 0.0462 1872 0.0491 1664 0.0529 1456 0.0577
2492  0.0409 2284 0.0438 2076 0.0462 1868 0.0493 1660 0.0530 1452 0.0579
2488  0.0410 2280 0.0439 2072 0.0463 1864 0.0494 1656 0.0531 1448 0.0580
2484  0.0419 2276 0.0439 2068 0.0464 1860 0.0495 1652 0.0533 1444 0.0582
2480 0.0411 2272 0.0440 2064 0.0465 1856 0.0496 1648 0.0534 1440 0.0583
2476 0.0420 2268 0.0441 2060 0.0466 1852 0.0497 1644 0.0535 1436 0.0571
2472 0.0413 2264 0.0442 2056 0.0467 1848 0.0498 1640 0.0537 1432 0.0587
2468 0.0413 2260 0.0442 2052 0.0468 1844 0.0499 1636 0.0538 1428 0.0574
2464 0.0414 2256 0.0434 2048 0.0469 1840 0.0500 1632 0.0539 1424 0.0576
2460 0.0415 2252 0.0435 2044 0.0470 1836 0.0501 1628 0.0541 1420 0.0577
2456  0.0415 2248 0.0445 2040 0.0471 1832 0.0502 1624 0.0542 1416 0.0579
2452  0.0416 2244 0.0446 2036 0.0472 1828 0.0503 1620 0.0543 1412 0.0581
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n
1408
1404
1400
1396
1392
1388
1384
1380
1376
1372
1368
1364
1360
1356
1352
1348
1344
1340
1336
1332
1328
1324
1320
1316
1312
1308
1304
1300
1296
1292
1288
1284
1280
1276
1272
1268
1264
1260
1256
1252
1248
1244
1240
1236
1232
1228
1224
1220
1216
1212
1208
1204

/L(Hn,p)
0.0582
0.0584
0.0586
0.0587
0.0589
0.0591
0.0592
0.0594
0.0596
0.0598
0.0599
0.0601
0.0603
0.0605
0.0607
0.0608
0.0610
0.0612
0.0614
0.0616
0.0617
0.0604
0.0606
0.0608
0.0610
0.0612
0.0613
0.0615
0.0617
0.0619
0.0621
0.0623
0.0625
0.0627
0.0629
0.0631
0.0633
0.0635
0.0637
0.0639
0.0641
0.0643
0.0645
0.0647
0.0633
0.0635
0.0654
0.0639
0.0641
0.0644
0.0646
0.0648

Table 48: Coherence for p = 16384 and 164 < n < 1408

n
1200
1196
1192
1188
1184
1180
1176
1172
1168
1164
1160
1156
1152
1148
1144
1140
1136
1132
1128
1124
1120
1116
1112
1108
1104
1100
1096
1092
1088
1084
1080
1076
1072
1068
1064
1060
1056
1052
1048
1044
1040
1036
1032
1028
1024
1020
1016
1012
1008
1004
1000

996

1(Hy p)
0.0650
0.0652
0.0654
0.0657
0.0659
0.0661
0.0663
0.0666
0.0668
0.0670
0.0672
0.0675
0.0660
0.0662
0.0664
0.0667
0.0669
0.0671
0.0674
0.0676
0.0679
0.0681
0.0683
0.0686
0.0688
0.0691
0.0675
0.0696
0.0699
0.0701
0.0704
0.0706
0.0709
0.0693
0.0695
0.0698
0.0701
0.0703
0.0706
0.0709
0.0712
0.0714
0.0717
0.0720
0.0723
0.0725
0.0728
0.0731
0.0734
0.0737
0.0740
0.0743

Q1, HE, HunG AND CHIEN

n
992
988
984
980
976
972
968
964
960
956
952
948
944
940
936
932
928
924
920
916
912
908
904
900
896
892
888
884
880
876
872
868
864
860
856
852
848
844
840
836
832
828
824
820
816
812
808
804
800
796
792
788

,U(Hn.,p)
0.0746
0.0749
0.0732
0.0735
0.0738
0.0741
0.0744
0.0747
0.0750
0.0753
0.0756
0.0759
0.0763
0.0766
0.0769
0.0773
0.0776
0.0779
0.0783
0.0786
0.0789
0.0771
0.0796
0.0778
0.0781
0.0785
0.0788
0.0792
0.0795
0.0799
0.0803
0.0806
0.0810
0.0814
0.0818
0.0822
0.0802
0.0806
0.0810
0.0813
0.0817
0.0821
0.0825
0.0829
0.0833
0.0837
0.0842
0.0846
0.0850
0.0854
0.0859
0.0863
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n

784
780
776
772
768
764
760
756
752
748
744
740
736
732
728
724
720
716
712
708
704
700
696
692
688
684
680
676
672
668
664
660
656
652
648
644
640
636
632
628
624
620
616
612
608
604
600
596
592
588
584
580

,U(Hn,p)
0.0867
0.0846
0.0851
0.0855
0.0859
0.0864
0.0868
0.0873
0.0878
0.0882
0.0887
0.0892
0.0897
0.0902
0.0907
0.0912
0.0917
0.0922
0.0927
0.0932
0.0938
0.0914
0.0920
0.0925
0.0930
0.0936
0.0941
0.0947
0.0952
0.0958
0.0964
0.0970
0.0976
0.0951
0.0957
0.0963
0.0969
0.0975
0.0981
0.0987
0.0994
0.1000
0.0974
0.1013
0.0987
0.0993
0.1000
0.1007
0.1014
0.1020
0.1027
0.1000

n
576
572
568
564
560
556
552
548
544
540
536
532
528
524
520
516
512
508
504
500
496
492
488
484
480
476
472
468
464
460
456
452
448
444
440
436
432
428
424
420
416
412
408
404
400
396
392
388
384
380
376
372

ﬂ(Hn,p)
0.1042
0.1049
0.1056
0.1028
0.1036
0.1043
0.1051
0.1058
0.1066
0.1074
0.1082
0.1090
0.1098
0.1107
0.1115
0.1085
0.1094
0.1102
0.1111
0.1120
0.1129
0.1138
0.1148
0.1157
0.1167
0.1134
0.1144
0.1154
0.1164
0.1174
0.1184
0.1195
0.1205
0.1216
0.1227
0.1193
0.1250
0.1215
0.1226
0.1238
0.1250
0.1262
0.1275
0.1287
0.1250
0.1313
0.1327
0.1289
0.1302
0.1316
0.1330
0.1344

n
368
364
360
356
352
348
344
340
336
332
328
324
320
316
312
308
304
300
296
292
288
284
280
276
272
268
264
260
256
252
248
244
240
236
232
228
224
220
216
212
208
204
200
196
192
188
184
180
176
172
168
164

1(Hrp)
0.1359
0.1374
0.1389
0.1404
0.1420
0.1379
0.1395
0.1412
0.1429
0.1446
0.1463
0.1481
0.1500
0.1519
0.1538
0.1494
0.1513
0.1533
0.1554
0.1575
0.1597
0.1549
0.1571
0.1594
0.1618
0.1642
0.1667
0.1692
0.1641
0.1667
0.1694
0.1721
0.1750
0.1780
0.1810
0.1754
0.1875
0.1818
0.1852
0.1887
0.1923
0.1961
0.2000
0.1939
0.1979
0.2021
0.2065
0.2111
0.2045
0.2093
0.2143
0.2195
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Table 49: Coherence for p = 16384 and 20 < n < 160

n pHnp) n p(Hep) n p(Hep) no p(Hep) no p(Hep) no p(Hep)
160 0.2250 136 0.2500 112 0.2679 88 0.3182 64 0.3750 40 0.5000
156  0.2179 132 0.2424 108 0.2778 84 0.3333 60 0.4000 36 0.5556
152 0.2237 128 0.2500 104 0.2885 80 0.3250 56 0.4286 32 0.5625
148 0.2297 124 0.2581 100 0.2800 76 0.3421 52 0.4231 28 0.5714
144 0.2361 120 0.2667 96  0.2917 72 0.3611 48 0.4583 24 0.6667
140 0.2429 116 0.2586 92  0.3043 68 0.3529 44 0.4545 20 0.7000
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