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Application of local optimal threshold segmentation algorithm

in ECT phase fraction calculation
YANG Haichao, HUANG Jingxuan, HU Hongli, LU Chengcheng, WANG Maojie

(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’ an Jiaotong University, Xi’an 710049, China)
Abstract The image reconstructed by ECT image reconstruction algorithm has the problems of unclear edge
and low imaging accuracy. It is easy to misjudge the interface of different mediums, and the accuracy of cross-
section water content calculation depends on the accuracy of binary segmentation of the reconstructed image.
Therefore, by analyzing the shortcomings of the global threshold segmentation algorithm, we propose a local
threshold segmentation algorithm combined with simulated annealing algorithm. In order to verify the effective-
ness, the reconstructed images of laminar flow, central flow, annular flow are segmented by local optimal
threshold, and the cross-section water content is calculated. By comparing with the global threshold segmenta-
tion algorithm, it is proved that the local threshold segmentation algorithm has a relatively higher accuracy in
calculating the section water content. In addition, considering the nonlinear error of ECT system, an image
threshold segmentation algorithm considering the nonlinear error of ECT is adopted by combining with the local

threshold segmentation algorithm. Comparing the global threshold segmentation algorithm and local threshold
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segmentation algorithm without considering nonlinear error, shows that the local threshold segmentation algo-

rithm considering ECT nonlinear error has a relatively higher accuracy in the calculation of cross-section water

content.
Keywords

ECT nonlinear error; optimal algorithm
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Tab. 1  Comparison between global threshold segmentation
and local threshold segmentation
\ o
%Yﬁ SN N N
i JZ AR

o °e©
o oa©
4.
SRR B / )
' /
N7

2 AR A K AR TR ZE L R L

Tab. 2 Comparison of cross-section water content and rela-

tive error for different flow patterns BT %
- kR BKE FRRZE
HiBE s AR
HLE 18.9 16.4/13.2  24.3/28.6
B 50.0 45.5/9.05  62.7/25.4
TR 38.8 47.5/22.4  33.4/13.9

3 FRELKGERENRDBRMABRNE
SEIEE

3.1 BEEEE

PS5 0 B e i B AR 54y B kAR B A
5 HR TG 1 W) 0 T AR 45 SR 2 45 SR
ST G, TR (1) Wl % e AR MR 2 Tl
SF FRY S, JEG R A ) A AR T 3k b 7 A Y
P25 T 242 18 5 S S0 U B 1) i AR
P 5 ZR I HL 7 1) 5 S A R I 1 6 2 0
(1) AL PR,

S=5+85, (11)
XS R A RPEHRE S, WA IR A

W3S, Dy B AT AR

PR, 25 B AR S R 1R 22 1Y B H o3 5305 1) B
RO T — YR 2 2 A R
S P A REGE R, AR e (I H A5 e %05
P70 BNV SH %A AT LI iR = (12)
IVANIbET&yw Al

min || (S, +$,)P,(g) - C| (12)
APy () R Geid JRH B (E 43 # 5 BT AT s i
JEMERI AR o

HUBHRE S, 5 B HUR H A RUE S P A
PR (L, T PR 37 014 SE T MU ik A 7 R 3k
o s L AU A X (Q) X 8V, 1Y
RIS L ) N &, , HF HAES T LT &K
AT A HL S BB REAS S R RTER B, A

_ 1 ST 2
Wi = 2fﬂ£1| E/l'dv = 2[{;\15‘/,;8' LE 1Td

+%ngz| E, *dv (13)

bW, o O DR BA Y B/ E, ILE,
OrIN XISV, LEN LRI &) 22N &, RiTJR
.

BUE SCHL S A LR B AT R N

{AE = E, - E, (1)

Ae = &, — &

3R (14) [RASR(13) w7

W, :%jﬂglmmdv :%Lglmmdm

%Lv(sl +Ag) (2E, - AE +| AE1*)dv  (15)

BRI, 8V, WA ST W Z5HE %5F 0 A REFRIEL
(15) MG IRZNAT . T, AT R EIIN R X R,

AE = -2E, ,in|8V,} (16)
AR DOE S an =X (17) e 1 | 3 5 8 R
e

. {El, in\ {8V,

~E,, in{8V,}|

Kb E N S0 S I E S E, SRR
A BRI A ;02 Ry o 2 U 1 A X 6V,
RAEE R & LN &, B9 KIT, T 7E P AH I
o A L R TE R XD S 6V, o

A7) e — W EAGT R rh AT 3 B
A AR (A 125 R 1,
R 3 FN A5 5 0 O 18 5 i B S (B PR FEANAR

(17)



- 576 - VUL R 2F 240 HARBRE AR

$53 %

3.2 KB PSBRMERSHN

N FHRED R 0 b.C,, S8, il
PR Kk, B0 2R SR SR R R B R
S, AF R AT RS S R 25 AF R BRI AR R
GfEL VA B Xk oL B K 1o i 25 00 4 2 80, LTS
(17) W (i = 1,212 10 # j) 5353
TESIIR Vy (ERR , BrA s B2 N AR
SR RSERE ES RE, LIERAE S 25
i OB A R, MU (L) A R RABE A
Sy T 3 122 % AP S S, AN
BB KR, R (12) TR E A B A,
LLHAR B3 T L5 2R g, , B4 25t Z U R
FRAEITRILER g, 0 F AR LA TR 2219 JR) BB A AL
B 73 H B2 i B AR R RE AN 3 B o

%3 FIRARL AR E R R B A B (A 4 Ak R

Tab. 3  Algorithm flow chart of local optimal threshold seg-

mentation considering nonlinear error
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Tab. 4  Comparison of image segmentation results of three

algorithms
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Tab. 5 Comparison of cross section water content calculation
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