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Abstract

BACKGROUND: Kidney CT image with poor quality shows similar gray scale to that of surrounding tissues on abdominal CT images. Therefore, it is difficult to
segment the kidney accurately by traditional image segmentation method.

OBJECTIVE: To assist the diagnosis of renal diseases and improve the accuracy of renal segmentation in CT images based on an improved geodesic active
contour model.

METHODS: Based on the comparative analysis of various traditional medical image segmentation algorithms, a kidney segmentation algorithm based on the
improved geodesic active contour model was designed. The region of interest was delineated according to prior knowledge, and the initial contour of the
kidney was obtained during the pretreatment stage. Based on the geodesic active contour model of the level set method, the boundary response of the kidney
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region was enhanced and the improved edge indicator function was used to make the contour curve evolution result closer to the real target boundary.
RESULTS AND CONCLUSION: The mean Dice coefficient and mean overlap degree of 328 two-dimensional CT images of the kidney were 0.974 9 and 0.907 1,
respectively, which were improved compared with other level set methods. Experimental results show that this model can improve the segmentation accuracy

and efficiency of the kidney region in abdominal CT images.
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Figure 1 | Diagram of the area where the kidney is located
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Figure 2 | Typical abdominal CT and renal region of interest
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Figure 3 | Adaptive initial contour extraction process
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Figure 5 | Evolution process before and after enhanced edge response
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Figure 6 | Segmentation of improved geodesic active contour model
shown on different kidney CT images
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Table 2 | Average iteration times and average running time of each model
in different sequences
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Table 3 | Comprehensive indicators of each model shown on all the
images

T Dice f #E&HJ¥ kMK &84T
WRE R H(x) W (s)

PR 45 G 4 JR A R S B KSPAR Y 09610  0.8701 103 17.21

U IR B RGP AR AR, 0.8643  0.7411 282 31.79

1 GE b 22 7 2 B2 0.9625 0.8746 5 4.280

3L 1 LTI 1 25 7 2y s e A 0.9749 09071 15 14.71

MK 3R EGETH AT LLE Y, 7E 328 KA R A MEIE CT 1-4& |,
Mo EPRHE L _ERA,  cadb il 2% sl e B A A4 ) Dice AHAL
%08 0.9749, HBERHN0.907 1; NAEIRE RS,
DS W M 0 B G SRR AR ) S B AR B 15 IR, P iE
AT 14.71 5o 2R LPTiR, 5 HARAKFSE 2 FIBA A LE,
ST A St M 2 i Sh AR AR 2 BRS R v AR
B HAA LS T

3 RLE5SREEE Conclusions and prospects

P2 SCHE T NAR ARSI R0 R A1 20 58 A1 B W IT 7E 1R 86 % R X
B, FEAEBOGER X IR N R G TR T R B S B
oyElL EEIRBPRICEAEE, FRE T VIR, R T ARSI
b 2% 375 B0 5 B T WD G e A AR I ) s 1% A AR
O T A G M 2855 B 8 5T R KA SR R R R T AR
Guil AR RBUCIE IR AR 7S AR 44 10 H AR X 3810 7
W, He TR > RS B SO A H AR B R, TR
SR A ML 2 3% B 4 BRAS R 1) R PR, RIS T 46 467 1 A
T 1Z ORI SRS AR B AL B R SR AT )
CRACBRSREL, SR BLFN O VRN it e, HREE P
e, TESCHR [22] W, XETFHRD AL R T — Mg &
2 W 4% LocNet o i b 340 43 i3 AT PR3k 7 A A1 OKBE 7, 7T B
A DX 248 N FH B STV IR 2 R, AT SEAER . R
FERYIURFE IR -

EH Tk R AL ER. AF. Wem, FhEEHLER.
TRk, RRVEL FTRR, ERITE A ER. PR FTAR, FAbk
LA, RXAHER, FEAXF. xm.

FIFMZE: L FaeEd Fo, ERAMA AL THEGTET R
HEA BT R,
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RRAEELL: 3 AT e B 4 430 5 F T UM AR A .

FFHGRERARR: X2 — B HGRIR L, HRIE (Frindk 25T a0
“E 4 - AER AR - AR 7 XEF 4.07 £, EAEIIANEALT,
AAFAAE R etk B 69 T RN Bkt AT &, R AT
TR P . TR, N, i, 3T, k. BAREEIEIZIHK, HH
2T HRG, AR AR R L TIATA R A R,

WARIIE : ZATRETERESFHIBELEN S (AR LS
BEREFITBELS R RORENLY . LFHRT 2T+ LR 3|
5 IR A G AT 3 REE. LFRNRATINF ERRGINF, AT
PBUAG L FHSBPILEAEE.
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