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Abstract: The use of random numbers can be seen everywhere in life and the performance directly affects the security of
cryptosystems. So the research on properties of random numbers plays an important role in the field of information security.
The inherent nature abstraction of random number spectrum makes it difficult to become aware of the distribution tendency.
The available methods of visualization, such as Poincare plot, random walk, variant map and so on, seldom confront directly
the original random number spectrum and lack taste. The paper put forward a taste visualization scheme of random number
spectrum whose mission is to display the intrinsic distribution characteristics of the spectrum intuitively by using simple and
interesting methods. The scheme unfolds the original random number spectrum along the two dimensional surface and three
dimensional space with concise, vivid and ingenious properties, and makes use of thresholds to constrain iteration rounds and
plot scales to ensure good visuals, and its results aim for promoting readers’ intuitive experience and reducing the cognitive
work. Especially the random chips can lead the readers to perceive the distribution of the spectrum figuratively, and stimulate
the pleasant psychological feelings.

Keywords: Random Number Spectrum, Visualization, Taste

il 150 PR R T ARAL 7 V0T 7T

g
TR T (5 B A TR, o, i
M4

weiqian@tute.edu.cn

J?EE BEHL K R AE A VS AL T I, BEALECME BE RO SR B RO S IS R GE 22 4, BEALELS BRI FUAE (5 B %
ISR AT 2 G . B LSO [ A A i R AR AR MR L AT AR AL, B B TR 77 9 [:[CﬁDPomcareﬂﬁl"ﬁ.\km/ﬁFiE
/E{E%ﬁﬂ‘ﬁ" b B FAR RIREN LG, H S BRIk P BEALECE ERR TR T i B AR A A R L R
HOE R AR A RAIE EDW R BL R o 2 T7E K SR A A LR Uy — 4T A = 2 (Bl e, RANTRTS L Tl M. &5 05
FROBRIR AR, I HLSINBME 29 AR AREE DO 2 RS, DARA R RAFROILSEROCR, SRAFHIBENL S B TR T i E

AL, JREIARIE, JCHABENLD) A A i T 51 T SRR EaE Eﬁ/\fﬁ%ﬁ IF] I A A 0 ) o BRI R

REEW: BEHLEGE, WAL, Rk




203 ik BENLEGE R R AT

1. 3|8

NICHT— T Z R, AR IR BN R it AT
NI (HBE) R ERREILER], BrRTE
BENLEC A 2T B3], S R AT AR 2R A TS

HI24 120 22 L [4]. BEH LA IZ T 5 L A TR A0

2. SR H

BEMLEOZ X AL — 24y, IR T AE, &, ..
ESLTE0S 12 [A), X LeH i A A R ZE X 8] (0,1) Y
IS W CUSCEE) AR, FERRR. BEHLEE
LXK R 7 V3R AR I BE A LT 21 e 5% o BE LA
[ R G, i AN AR SE EOWUE L A AR AE « FTARAK6]
AT LUK Bl BSR4 AT A e 4 Rl WL 1) 45

BENLECRE i — e R, BLS AR 7 e il e —
gl b, AT DAELRILBENLSCR . (HE, WREENLS 2
TR S AL AR

DA [B) Ayxl A b, BEALEGE Ayl Asbr, B BENLEGE
WEI R R TT, T 4R LS . W EdE E AR,
A DA R4t i I et ok LA R 3 o L2 i 3 B ] [ SE A
B 1l o AR AR SR K

MAAER A o 1 BB
LB F I T Ay +

l

wE 2 | EE
threshold

'

MRy o s BURE AL 22

i 84K E randomsize

'

1 & thresholdfn
randomsize it 5 & 1%
W Hcount fudy B AL

size

NN

N

N

T

Poincare # & FE[7, 8]UABHE LA HE (19 7 5 AH 4B £ 2H A%
Y EFRIFA, LT A 3. (B ANE AR T 51 Fily A4
FrJF 41K B 5 — BN EOS G A R REALEGE, a5 K
WIIBE LA RS A AT X )

Wi L A AR 2R [9-1 1] DA — A7 i (1) 5 XA 0L B LS 1
RS T(0,1) 2 [A] 1) BE ML S B R AN I8 ff P B, 5 HL
BB 2 AR IR

AR B R B W LA A R B P B[ 12, 13], dE T
T Rz B T o B2 1) 4 s AR PR (x,y) o 127 VA B AR AR S B
BEMLECE 20 A7, AEE SR AT B B ATL I e 3R IR B (1) 70 A
TS A2 e 4T 1) BE WL

AR H BE LA RS 8Bk v AL T v, DA A R I
77 B BEATEGE 1)/ AR E R B R, AT DR E I B
WAARSE, P AR

3. BEMLECGEREER AT T %

BAESR, RTAERR, B R e 8. REBvRBLiT[14,
1SR BEALEOE AT AT ik, ASBURT LUK BE AL AR
WA R B A FE1613E AT etk i HnT DAl 33 (i
A A&k SR PSS AVIE S e e

\J

k4B sizeld B [ AL
#i & FrAEcolors

L iEsizer [0, 114 14
BE 1% B 4 B P x AL AT

Y

fk #Esizefdcount A
WAy T i AR A

Tt By AT

Y

A 2 AT (x, y) =R
o ZEH s A

.

23 Q. R R A



Science Innovation 2022; 10(6): 202-206 204

— Uil N
3.0, AL 4.1, BEMISGE =B ATAALER

A — e B — 6 T I ,
l&ﬁ #“7'34 E&Ejﬂé{i} ~/f' EJEEJID PORTE BEHLEE /1)K B 5500, 18 threshold % & 92000,

HART R 1 fiR. 2 E R threshold s A BN S (R AT B 1792000
A R o O LT S 2 v T, 2 A & B ATL 300 1 PR AR AT AL ORI 3 Ffr B

PR 1) 22 B AL size, DAORIIESRASTE T AL o R0 5 s x Ak BT 4 04 0 0 A EA

BREE[O, 11X [ B 42 BRI RIASE size B2 T4 JETT, S5 EHLEGE B ’

P R P U AR BR (xy) s AKHEEE H BRI threshold Random Image Visulazation

IR o N . ize=2000
(FOBEHUECE R A 020 0 K, TSR A size, 6 . —
ARBEAECE 2 7 i — 7K B L
31 08
3.2. =AML 21
VETT AR A — AE BB = 5 W T, 11 o
R AR AR IR R B2 TR o 12051048 B i threshold T o] GRS
PRI M Bsize, LM R PRI : 7210, 111X )32 40 L | B o
WiSEsize! VAT JRx AT Ay A b, 55 HE AL A A Pl = 4 25 ] ' o
RIAIR(xy.2); 2 HIBEHLECGS I XOZ I ) fr s Jf AP 21 '
DI MRy fl R IF e A il = 4% R B AL P -3 1
00 02 04 06 08 10
X
B3 IESHENEGE R — 4Tl GBE=20000 .
A3 A o i L fkEsizei® B AL REndom [MSFE VERRAZN
LSRN TP # € 47 F colors (si2e=1500)
3 <4
v 21 08
SRy = W‘YJESIZOE[O.I]%‘E\ 1
1*%;%%?? e N 06
thresholc xﬁ-\ﬁi’}iﬂy%rﬁi -
-1 1 04
-2 4
0.
N ER 7 o 1 R AT i dfsize M a Ha b 2 -3 1 ?
&8y E randomsize AR = B 092 P AT ) °
-4 1o T T T T T
0.0 0.2 04 06 038 10
X

B4 IEAFPLEGG ) —4Em M4k GRAE=1500)

)53 o3 A EAL G () AR A AT AL AR In 5 s
W LA 360 % 0 6 R ARG SR I Bl 6 T 7

Random Image Visulazation

B A% (x,y,2) ER
%] = B HE EHX0Z
FE A

A& threshol dfn

randomsize il &) x#h fo
yiT R E P Al size

X7 1 iy 4 (size=2000)
Wk BT, TAEAL 10 1
US X S E
08 - 08
0.6 1 06
B2 =4k i .
0.4 1 04
4. EWEHLER
S K FH Windows  7HEML iR 640 #:/E 245, Intel(R) 0.0
Core(TM) i3-3240 CPU 3.40GHZALFE 2%, 2% Y17 (RAM) o 2 e = = 0
4.00 GB. =Z367EVisual Studio Code 1.70.14m4H 283015 K, X

{# FiPython 3.8.10 64-bit5g i - Els H5IBHLEGE R — 4ERTAAL AE=2000) .



205 Pl BEHLECE R AT AL TR T

Random Image Visulazation

(size=1500)
10
0.8 1 08
0.6 1 06
>
0.4 1 04
0.2 1 02
0.0 1

00 02 04 06 08 10
El6 ¥SIBEHLEOE R im0k (E=1500) .
4.2. BEMLEGE =4En AR

BENLEE 1K B2 2410000, [ {E threshold % & 410000
v AL 10 K P BB DA P, T B2 20 1) — 24 B L P
FrBEALELRE (1K FE AR RIAEL,  MIIEAR L ) = ZEBEHL B

IEZS 93 A BEATUEIE () = 4 rT AL AL R an 7 Z - 10 BT
s BISIATBEA LB i = 4E AL R P 11 E K 14
i, S RER—AMR . SAE . A AR
R

Random Image Visulazation
(chip num=1)

E7 EARIEGERN =g A E=D .

Random Image Visulazation
(chip num=3)

08
4
2
z [Btos
0
-2
- 04
0
02
0000, 005
20,010 '
0015 02

X
El8 EAFEGERN =g (D E=3) .

Random Image Visulazation
(chip num=5)

B9 IEAFEHIEER =g Tae (v %=5) .

Random Image Visulazation
(chip num=10)

0.2

10 ERFEHEGE =4tk (DA %E=100 .

Random Image Visulazation
(chip num=1)

B HSIBENLEGE = 4T (BT =1 .

Random Image Visulazation
(chip num=3)

E12 HEIBENLEGE = 4T (BT $=3) .



Science Innovation 2022; 10(6): 202-206 206

Random Image Visulazation
(chip num=5)

E13 BARHES M =4 R #=5) .

Random Image Visulazation
(chip num=10)

El14 HSIBENLEGE =4 (BTA $=10) .

5. 45

BRI T LA 7 3K D s B L I — 1 i A
=4, AR R TTEOW, BERT USRI BN LR
fE A s, T AR RIS PIE, BRI A
FOAAH, B D

Bt
AR R A A R R AT (5

TRt 2 5 T B EE K 2 WP B EIRER 5 5%
) (202102602014) I B R 2 —

22 3k

(1]

(2]

B3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

AR BATE AR FE -l U] XS E R R,
1954, (05): 24-28.

VUL, M (GRVE) 52T ENE TR R[]
YK 2R (NSCHEEFFERR), 2014, 31 (03): 57-60.

GALTON F. Dice for statistical experiments [J]. Nature, 1890,
42 (1070): 13-14.

TASHIAN C. A brief history of random numbers [EB/OL].
(2017-03-10) [2022-10-10].
https://tashian.comv/articles/a-brief-history-of-random-numbers/

SRR AT RBEE R SR RP A (1] YENER,
1963, (05): 225-232.

Nathan Yau. $#52 3£[M]. 7k, 3% dbat REARKE
R AL, 2014: 66-71.

SUSHMA N B, GHANSHYAM D J, MONICA X, et al.
Poincare plot: a simple and powerful expression of
physiological variability [J]. MGM Journal of Medical
Sciences, 2021, 8 (4): 435-441.

Ahmed S, Bhuiyan T A, Kishi T, et al. Human activity
classification based on angle variance analysis utilizing the
Poincare plot [J]. Applied Sciences, 2021, 11 (16): 7230.
https:// doi.org/10.3390/app11167230

PEARSON K. The problem of the random walk [J]. Nature,
1905, 72 (1865): 294.

Bellaachia A, Al-Dhelaan M. Random Walks in Hypergraph
[J]. International Journal of Education and Information
Technologies, 2021, 15 (2): 13-20.

Spitzer F. Principles of random walk, second edition [M].
New York: Springer-Verlag, 1976: 35-39.

FREGE. 2B ERANEMEN T EER 1] omRiE
K2R, 2011, 20 (5): 396-397.

ZHENG Z J. Novel pseudo random number generation using
variant logic framework [C]/ Edith Cowan University.
Proceedings of the 2™ International Cyber Resilience
Conference. Perth: Edith Cowan University, 2011: 100-104.

JrALHg. RSB R B U [D]. B BUBUR Y, 2008:
119-129.

e, BOHSBRETIT [D]. B &: TLFTENY:, 2004:
19.

SAFFER D. Designing for interaction, second edition:
creating innovative applications and devices [M]. Berkeley:
New Riders, 2009: 136-137.



