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Abstract

The client-based medical image 3D visualization system can only work on a specified platform,
which limits the promotion of the medical image visualization system and raises the cost of using
the system. Based on WebGL technology, we implement a plug-in-free medical image visualization
system. The ray casting algorithm is one of volume rendering methods. But traditional ray casting
algorithm requires a large number of interpolation operations, and the three-dimensional recon-
struction speed is slow. We improve the traditional ray casting algorithm by selecting appropriate
sampling points, optimizing the interpolation operation and early ray termination, which have in-
creased the speed of 3D reconstruction and meet the needs of real-time interaction.

Keywords

Medical Volume, Visualization, Web, Ray Casting

ETWebHIEFHHIBAINHL RS

M, XREA, AR
REETA KA HHUR 2 S b, R

Email: yangshuai@tjpu.edu.cn

Wehs HiH: 20184F6 HaH; FHHEM: 20184F6H20H; KA HM: 20184F6H28H

HE

E TR EZEG =TI RENRET THRENE—TF G, Ril T EZERTRCRERE,
R\ T REHER M. AXETWebGLEA, KT —MEHHFHEZEGATLRE . SEHRESR
ERE—RMITRARERNEE, ARARAKBHERTEETRENBERS, —4E2RERE.

SCEF|IFH: B, XIJEH, FRIR. ST Web FIBR ARSI TILL RZED). THEHLRHE SN, 2018, 8(6): 937-943.
DOI: 10.12677/csa.2018.86104


http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2018.86104
https://doi.org/10.12677/csa.2018.86104
http://www.hanspub.org

ZLIE

ARICEE LR SRR EIERAT G, WEBCRH R HEBHE. ATt 8Bub 77 mT oo,
MR T = RERKER, EARILENZTENRE.

XK ia
SR, WAL, Web, Je&RBRHHE

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

A THEALH AR D R E, THEHL AT By — T X% T S 27 7 Th S B R N R, B
W R BCF RS A A IR AR08 ELIE M2 BN ) MG, (A 70 538 N 7 W i i) . PR IR =4 =
FE[TELE 52 W7 R s A R L A, R EANLETE = H AR CT. MRI 4R R g H R
PR NS BRI TF ENLE M = 4e BUE, R THRENLP RoR sk, EIRIRIGTT, FARMEZEHY
73 TS5 AR K (4 B FH AT 5% o BB B R 25 A B0 nT AL 7 7285 %2 1 B b S LU A8 et LT 32 1) 2 AL 4

1) FET RV EEE TR A 0Tk, RIS AR D928, W1 Amira [2]. Mimics [3]55. HEK
PRy B, RERERGE . s o S BT BT AR (AT AL s R R IR R S A R AR R
B, R Ui Wb A 22 2R A L R R RS A e S I B ) Th R

2) FETFIFEBAAIT A, W VTK [4]. ITK [5]. MITK [6]8; OpenGL [7]%%, Fi& CiE S S mEis 5
TE SRR 7 PR 55 R S A 5 2 1] o 3 7532 B IR e 2 RO R, BB 2R3 S I R A4 500 () o] A
AR R ARG G0, SRR 4Er WA, &5 7P sk .

A WAL 25 1) B2 7 A rT AR VO T S PR EE, R R A AR . B HTMLS [8]
PRI S R, 2 T3 W23 10 WebGL [91RIEEARSLAE 11 R =4En Mibigte. S5HE5%
JUSE TR, WebGL B A LL R {34

1) FaIREN. MG RS MIRERS, R LRI T Z— It %, F T LLE fik s
W85, Rl 45 R sl 2 B R Y R R (U BE F-HLRIPAR B 45), B85 F & iR 35 5 il 2 .

2) PR RIENE. WebGL &G B FFIR B AR E, AR T IR BRA, WHARAS I T+ RN 2 Gt () 447 41
SRR A g — b HE, WD TR I AR, I ST IR A SR B A — L 55 R G, W]
PATCEEHN S FH P B AL TE I ai K T R .

3) AP R M- EMA R P AR, PG00 % T — R T R4, B
J AT ATE RS 3 28 vy b B I B 5 P nT A R e, AR TR .

PEHE PRI YR B i PO BRI IR 2 )72 10], HeA e 2848 VA 1012 B B2 17
%o AR FLIHET WebGL, 15 G2 S S0 1k S I B2 T 7 AR S0 1R T WA o S8 17 27 44 5040 0 50 | LU 3K
I BB SR R R E R R, AR IVETIEISER 0] A SCIE T WebGL $2H —Fhedist
RIS v, I H DA LRI H— B R AR AR vk R 4

2. RGHESRMEI
WebGL K2 Hl I FELESE OpenGL ES2.0 I HIMRAE[11]. BT TR AT S A &2 A8 5

DOI: 10.12677/csa.2018.86104 938 MR 5 R


https://doi.org/10.12677/csa.2018.86104
http://creativecommons.org/licenses/by/4.0/

7L

s Bt SRR, EMES, XEBEARZ AT AUENE . XEHERRIR RS S E ds . JoRIA
et FonE s B o RS BIA BEWIZE(E, FHT{E Canvas LR 7R, WIE 1 s, Hrp
TG (38 A0 oo (38 78 GPU Hg AT,

KRGHET WebGL JFKk, Z—NREHM TN ARl R AR T T, R
G5 FERIAR SR #% 208 DICOM (Digital Imaging and Communications in Medicine)#% 3. RF 5 5 T A0
K, EFREHRMNA=ZGEMNE, =440, =4 48ME S 0 & BEmAE . SR E AR E
ME, AR E D EA TR AR R g, H TARR A0 i pr b i hr & . A =4
M 2 Z BRI =4 ALK, 2 2 0B 2R = A e m 2 2 e 8, =4
ATRRACAR T e s A 2R S AR B rT A S R . XL B — AN BIR S, feft—LLfi
PR EDIR. REGM ULESRWME 2 s,

ZRG ) RER vTAGZHAAT AR viewerjs FEFRAET . XA AR T — N2 I EdE T AL iL
2H4 XTK (The X Toolkit: WebGL for Scientific Visualization)fl—/N & 24 B4 A B FE AMI (Medical Imaging
JavaScript ToolKit) [12]. J&Z 4 148 T threejs il WebGL $24E#F. REMIEHAMELL U 3 Fx.

[ MuE%f; | [HIML5. JavaScript ]

[ WebGL JavaScript APT e

W CHERAE

Figure 1. WebGL rendering process
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Figure 2. UI framework of the system
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Figure 3. Logical framework of the system
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Figure 4. Improved ray casting algorithm flow
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Figure 5. Acceleration step sampling
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Figure 6. Acceleration sampling distance
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Figure 7. The result of the system running on multiple platforms
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Figure 8. 3D reconstruction based on WebGL traditional ray casting algorithm
8. T WebGL fE G LIRS HAZHERYR

(2) (b) (©)

Figure 9. 3D reconstruction based on our method
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Table 1. 3D reconstruction time
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