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Two-Dimensional Otsu Threshold Segmentation Algorithm
Based On Edge Information

ZHOU Xiangyang , LUO Xuemei, WANG Xiao
( College of Electrical Engineering, Guizhou University, Guiyang 550025, China)
[ Abstract] In view of the region misclassification of traditional gray —the average gray level 2D method, which leads to the
shortage of image segmentation quality and anti —noise capacity, A gray —non —local means level 2D method based on edge
information is proposed. Non—local means can make use of the relevant information between each pixel and its neighborhood points
and neighborhood blocks to reduce the impact of noise. In the area division of 2D histogram, the algorithm extracts the edge points
of the image by the edge detection operator, and uses the two constrained edge points and the main diagonal to determine the
boundary line of noise and target background area. The threshold is solved by the combination of state transition algorithm and
intercept threshold method, the dimension reduction and simplified processing are achieved. Experiments show that this algorithm

can achieve better image segmentation result.
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Fig. 3 Compares the segmentation effects of the Cameraman

(b) 531

(b) Cross division method

(a) Colony
(a) Colony

(d) AT
(d) Methods of this paper

(c) Bhorik

(¢) Oblique division method
B 4 colony FIEISERATEL

Fig. 4 Compares the segmentation effects of the colony

TSR PR A MG 0,77 2 9 0.01 91
Wil s Rk 6 () Bran, (b)) (e,
(d) 73BN AR Ik RO R AR ST 6 1 o R 45
Reo WTUAR I, =R AR —E I PTRE Rk
50 FIRCR H:Réj\/%%iﬁ? PR D A3 1% 1 7 e DX BR
il T — AR AT, (AR SO ¥ 70 B A TR A 5 K
D P EIRCR B

(b) 43k

(b) Cross division method

a) Cameraman fI[T1:

(a) Noised cameraman

(c) Rk (d) AT
(¢) Oblique division method ~ (d) Methods of this paper
5 cameraman JNRER) 5 BIRRXTLE

Fig. 5 Compares the segmentation effects of the noised Cameraman

(b) X3k

(b) Cross division method

(a) Cameraman JijI M

(a) Noised Colony

(c) Rk (d) A3
(¢) Oblique division method ~ (d)Methods of this paper
6 Colony fINREHT 5 EIBRXTLE

Fig. 6 Compares the segmentation effects of the noised colony

4.3 MBS

h T BRI U e, AR SCREICT (A
M L (Rpgy ) S5 A ARALLE BE 52 (SSIM) | SR i
JT R Ia] 3 AR bR Bk B P REEA T PR

WA (R {75 Mg bl 170 2 3 o 17 A5 2R A TR 22 19 [
B IEMT o Ry (EAE T, J01156 B 43 50 110 2021
i, HotE AT,

255
Rpgy = 201g(

) (dB), (28)

MSE

M N

L) — 1G]
(29)

Ry =




24 B o /5 M5 MM

510 %

Horb, R FORIRER 1 R B JE IR M x
N HEBHIFRN

=RITIE R R Ry (IR 1 FT7R , AT LR
ARSI R gy fEIME S THE IS L, N
R AR X [ E , HL RIS B, &
SO MIASOTLS & T RIS E, fEA IS
O PR i R DX ek 7, B i D s L

R1 ZFIHN Ry ELER

Tab. 1 Rpgy value comparison of the three methods

Rpgy/ (dB) X4k Rk ARSI
cameraman 26.2111 26.436 5 27.589 3
colony 31.4801 32.071 7 32.930 4
JinE cameraman  24.536 1 25.135 5 26.752 4
i colony 28.355 4 30.456 7 31.654 3

SERREARIPE B R — R S BE RS LB 4
¥ =7 THI B2 A A5 AR AR 0 T AR B 7 A 46 A
SSIM WUEFERI[ 0, 1], (E8I, 7 IR AR DL Bk
e, Ry FIRCRERG, SSIM I3 AR

Cupr +¢;) (2o, +¢;)
(M? +M123 + 01)(0'? + a’i + Cz>‘
(30)

Horr, g R, 53 501378 I RGN 43 BRI 1R
RVBIE, o Mo, 705027 IR R 3 B RS AR R
W7 22,0 s 3 EI R B AR R R b 7 22
¢y, MRERIERZ ) AL

=R E G B SSIM (H N3 2 iR, Al Lk
A, BAR =M EEERZ B T —E MR R (H R
ATCTT R SSIM B K, BA B4 BT MR RE

®2 ZHFIFIER SSIM EHLILE
Tab. 2 SSIM comparison of the three methods

SSIM(I,R) =

SSIM Mok EERRFS A7
cameraman 0.7231 0.7754 0.8012
colony 0.7135 0.7431 0.7974
i cameraman 0.6234 0.6319 0.7031
Jinig: colony 0.6175 0.6412 0.7134

SRR (L I 5 B IR 9] 56 R 35 4 Otsu 1 9 AL
AR, VA 51 00 95 1 B 248 b, I 5 I ]
/b UERASR IR (L 0 3 TR, B0 MR T

=R OT AR BUREL I T AR AN 3 o, AR
SCHEHR T8 AR T U0k DR i R s
I T foe R 1Y), 8 I A SCHR T Y D7 IA RO e, [
IR RUA Y, SCHR[ 9 ] AR 12 1932 47 I [8] HeSC
WKL 8 Y X ik 24, AR SCHR [ 9 ] 1k o3 ik de ok

R R B T R EAL IR 5 T O ), A
3CT5 4k A I A Y (R s B Y At L i A
TIREHBRIERHEREE S S T @ pReER,
®3 =TT EREEERERE LR
Tab. 3 Comparison of the time required to obtain the threshold by
the three methods

JF a5 X4k R ARSI
cameraman 10.342 4 3.5453 1.2332
colony 12.156 3 3.756 1 1.443 7
JinE cameraman  10.533 1 3.667 4 1.345 5
JniE colony 12.784 5 3.923 2 1.567 4

5 HRiE

ARSI TAESE 4t Otsu , AP FIRM MR AN
BRI — RS G0 S A5 B 4k Owsu ARALSR 1,
X TR B SRSl 3 {1 4 7 Rl A AR B8 A R
(A B (55 AR IR (B AT — 2 2 BRI B 1 0 Ay W
S ARSI AR Ry B S4B A AR 41, 7 5T
3 IR TRER MR RICR S E — 4k 5y g
TR DX 43 S H bR s AR 7R 0 25 R 3 X 1 2%
RUR N ZAU G380 A5 AN BP0 3 2 AR Gl i
—EAR TRL S s 5 XML E TS 5 bR
HRRMRL, 5055 BRI B4, iexs T
ANTR] A IS A 0 1 S R ) o R e S | H Bk
o X, TTTAREE B {E 5 5128 — 4k Otsu F21b h—
4t Otsu, FEAR TR B T4 AR R S8 5L
BT B E A PRE R AR SEERRI A L S A AR
2, A SO R RE A SO P Y 23 I EE, BB &
REJIoi , PUMEMERELY , A —E RS HNME
S 3Tk

[1] SONG Y, YAN H. Image Segmentation Techniques Overview
[C]//2017 Asia Modelling Symposium ( AMS). IEEE, 2017;
103-107.

[2] EFIZE. 5T OTSU FldR AM Y B HI L BE5E [ D], iy
IRIEHE TR, 2018,

[3] ks, B, IR 45, RO IR - Jm 0 Jy 2 — 2 U R 1A
BAELT]). AL TR S M, 2017,53(4) :209-213,222.

[4] R, ZEE. 4k Otsu B IE M PREE [ 1], THAEHN A,
2012,32(5) :1258-1260.

(5] Fb, 3kt , R, 45wk — 4k OTSU Fl [ 38 s A5 B ik B 4L
SME B EILT]. RGUTER,2017,29(6) :1229-1236.

(6] 7, A, ML E, 45, 2T Otsu N 1 21 41 4% Pkt 43 51 54
B[], BSERE %R ,2019,33(2) :88-92.

[7] LI Q, TANG H, CHI J N, et al. Gesture segmentation with
improved maximum between—cluster variance algorithm[J]. Acta
Automatica Sinica, 2017, 43(4) . 528-537.

[ 8124, ks , sk iy , 2. whoatk — 4 B Pl IX 3 K 43 B4 4 4 1
FEWIEET]. BT, #0%,2013,24(7) :1426-1433.

(THEH 30 11)



