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Knee tissues segmentation and display based on GPU

JIANG Xiangang', ZHANG Hongbin®
1. School of Science, East China Jiaotong University, Nanchang 330013, China; 2. School of Software, East China Jiaotong University,
Nanchang 330013, China

Abstract: Considering that knee tissues have complex adhesion and overlapping in multimodal image, a new diffusion-based
region growing algorithm combining edge constrain and newly-added seed point luminance constrain is presented to control
the iteration of region growing. The algorithm and relevant filtering algorithms are implemented by GPU. The proposed
method focuses on searching the nearest connection between the femur and tibia for meniscus and parenchyma
segmentations. The experiment results show that the proposed method can provide virtual reality for the segmentations of
knee tissues and relevant lesions, and offer guidance for minimally invasive surgery and interventional therapy for knee
diseases.

Keywords: knee; arthritis; meniscus; 3D segmentation; diffusion-based region growing algorithm

B = M 07 B AT, X6k 2H 2 98 e 2L A& 1o 5 5 Tl o
GO T GPU M5 LS 4 B
SRR AT B Sk Rty oo EOOUET GPU MR RIH A
. NP . YR, FERH OpenGL 5 (4,451 = GLSL(OpenGL
IR 433 71 BB AT R B AR S gt 2% e 3 . e
L ) o Shader Language ) £ AR SCBLY HFh - X g K P k
Il P 15 AR o T X I B R i ) 0 DX ek 3 L A A . N e
5 " . ] . o T B R 55 45 a8 B 420 I 9T T B S s
DA K 8 56 RG2S 1) 2 R 120, o7 2% 1 T IR RS i . . "
. o et s TE S B AR R i s R AR e s 55 FH S0 491 1)
HE A AHE T2 A M RTARCE I AT 20 2L ] 4 (R S R 1 S O B S T
T L FHER VB A & 0 4 PR 2R ol RS B A 2 3 A A - R
A, T W B A S AR e e i & | BREALASE B RAx
B2 2% B S0 B0 s A T el 0 2 BRI AR 5 e
AN T A2 PR A 5 ) S s i — ZH LAY 5 [ 5 Y R
B, BT X HAt 20 2350 B R ) TUAY 5 5 AR s
LR 1 S 1Y RS B A 6 e L e (5

1.1 BREARANRNNERTIE

% F0F B8 A S 0 1 SR AR R A 2

Ry I -2 FE AR DA% G R iR (MRD) , By T B X2
AR NAE S 20 U e X Bl B s s S
J2 7§18 R P A e 5G9 R 23 1Y R E B = 15 5 1Y
) e, X B R S BRI S B ) B e, AR BB [
{g:;ﬁﬁﬁ122_22;4%%$(61262031,62161011) PR el ARG AL PR 5 (R 53 A7 A [ . B 2 50
(5 0 TN 2 BRI« B2 (T Eomail 3308234483 111/ A9 S BE SR, DR AL TR AR (9 23 R i AN
@qq.com TR IEA Gy FRASAE A 43 BS54 AEsm R L




12 , . GPU - 1491 -
2 H MR H e G DX AT S 3 1 B A T SR R R kL = 1- exp ((Gs0 - sGray )*, KGray ) (3)

& RERH LA ER 731 0 TR #7ik

AT 32 BRI R X S K T7 vk AR R H Al
B 3T X3, R I X6 12 DX IR P 3k — 28 114 7 1 R
DA RN AEH o~ H AR XS A 23 51 i A A 1 1
ez, 8 5GBS T 05 23 ) AR BB
B 2RI 1A ZE LR SR T i B A
AR T A5 260 5 2 A AR 41 2R AR
BLRA BT, IR 35 BB E R A= A Al
BEE B 2 ZLINTET 1A T B T AR AR B 45 1
FeR e B AN LA R, AR A 48 4 2 2 T
P4, RT3 R A W ASCR 1 21 B T 2H 2L
WA T2 R R

RENEEREFEHG
FI¥ AdRpti AN RE

¥ i X iR K5 4 Bl
FHURENE &S

¥
BEBREHIIEERL R + AteHk AN R ED
BRNEEREL H BRI SR

E1 ETHHXEBKGENFARKE S B2
Figure 1 Procedure of meniscus segmentation by

diffusion—based region growing method
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Figure 2 Segmentation of obliquus externus abdominis and its

application
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Figure 3 Meniscus and parenchyma segmentations
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Figure 4 Knee segmentation
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Figure 5 Cyst segmentation experiment
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Figure 6 Anatomical evaluation of the knee
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