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Abstract: CHAI3D has orce-sensing rendering capabilities, but its related applications are not extensive. In

view of this problem, thi ses to build a virtual surgical scene on the CHAI3D platform. The 3ds files of operating
table and human bod; rted, and visual representation of the system is enhanced through attribute setting, texture
mapping, and perspective tfansformation. This paper elaborates the specific process of virtual surgical scene design on
CHAI3D platform and the force rendering advantage of CHAI3D in virtual training system. Finally, virtual surgical training
system from different perspectives is presented. The key program segments and training system examples fully reflect the
convenience and efficiency of CHAI3D in the creation of virtual reality scenes and human-computer interaction, and the
proposed system provides a reference for beginners to get started quickly.
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1 5| = (Introduction)
CHAI3D(Computer Haptics and Active Interface)i&

BT AN, WA R B R SR B IR C A+,
BRI E N TR EH 5, HiitHER
BE—AH T RIS R RE P HESE, IR SE IS Al 5 | ABFIT 4
B, Bk RN T S G B KR BB R it — 2 K R
T CHAI3D, 2004 &% T8 —ANAIRA, B THER

—, ZEA 1002 ML R FETT & 2T CHAIDI Y
B, FEAFERE. MISHE. BiF. 8K, Tyl A,
ek, BER, KEZLAR, Bl LS aR, SRR R
WA A=A B E, SEHHEMLE BEMERE, HEHE
ST SR A E U R

HETH . BT RS SRS 2RI H — 5 4R 018 A4 T H (135309373).
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13D RIEE. N5 B RS XHR T, CHAIZD

32 P AT AR O 45 D 37 S5 R ), 48 1 SUBRAR T T R

K, E M CHAIDF- & R BT R R0, s as i

KRR, AR, BRET AR, WHTI ¥, i

AR AR 245 E R AR S8 )5 5 T CHAIBDIF & T 426

EMFARRGENGAEE, 25E T RIRREII TIEFRY

5 U R AL LS 5 L5 15 i Al s, (B

%A 4 CHADBD R A 7k, XyEE 2R

BRI I AR RANRN S, HALTREZRE A

23], BRI K HAZ O RER BB, MR T

CHAIZDH ) BAE S VZ N H
J T ) A 5 AR CHAIBD I A T I & ik 44

BB R, ACEEN S TR R AE M CHABDRE P4

T R R E AR, SR FE ARG =L,

25 BRI SRR .

2 EfIA=IZITFEFE(The design process of virtual
scene)
CHABDZEHiz T T4 i, ARERENESR,

CHAIBDK WAL R Gi M8l OpenGLIE YL 5%, 1. B

. SORMBHSERUR . BETIAS T AGY R T CHAID

ML HIRE. ¥R B AT G 3G X BULLET, ODEFMIGELZ)

TGRSR SR, T SC RS R A R ] AR A, A

BIFR LA R I Z5F A0 SCRY . BT RA R CHAT3DFZ it 748 A4~

BIFE, @331 ~CHADBDEAZER 17 ABULLET(HIA),

(DI gy sgEtE . BidEARRREY 5, EFHFK
TR R EN, GFEEa, BE. hE. REEED
S REURXT RIS RURME, BT AR, R, &bk
PHJE. FeahPHfe s, XKo@ Mers b f5 g8 ) s R 51 A
He R AE 75

(SR I S BHEZR . 2S5 AN T SISt 5L 4%
%, CHADBDE A M TR S IR PHEZR, P alfEL
HEZ BT I RUBR, BRI FIERCR .

(6)FERE R AN . WRTERAT e/ B s DL PR, R
MRS FAEROR , SR SRR A s g, il
DRGSR AR . BREE RIS, WIMTFRRERS, £
Jr BEPR T AU SR

(DRI A S : 1517 CHAIBDRR T T3 2 4% Visual
Studio, FFAEMAIFIE TR, X Hifd CHAIBDR A
S BUAY HE V377 57 S T 4n B 2 s o

¢ RSN

(a) CHAI3D KA 4 Py (b)BULLETRI{£& %4 (c)GEL#K (& 245
H2 CHAI3D JF R £ 41
i¢.2 Open source demo of CHAI3D

2GR 5B (Force rendering of

6 ST DA R 5 | 52 RTINSk, TRAME SR

ll
GELOBAEMR), OCULUS(HIHA) N %6, IEBUA 1 S0 : Gming systems)
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Fig.1 Design flowchart of virtual scene
REAUST SR AR AT A A AR E D 3R
(DI S 0] RIEFL LI R P R R, W
REAUBL S 37 SRR AR G AT 25 (A TR

Q) . AR aFa@mde. gk,
MM TR, e ] RYE A R 37 5
IE— 2L IIRANTT, Bl A YL, 2GR AR
LA s LTSI S I 2R as 6], R ] R FDU0T 5 19 385 3l 7
Bl FE AT A 2SR 45

G)EE T/ FA3dsHA: CHADBDW # A CRyHE A&
BB, a5 A L @B F3DMAX QI iy, aiE
SR FARIEM T AR R,

SYNZh R Ge i Tk = 708 R BHE B L IR T AR HUOR HE
T, DIGRTREE IR, CHATSD il AR R (7 B 1 2 g
FEFPHEZE, WETRHEAYE, BIPRESEwEREE, W
DAL R B, BEHE . BHJR AR B B e ik, ] DARE
PRI LR S RE RN RZENE . . RS 5%
TIWEAT A, AT R 3D Y ) SO G4t T AR i [ ],

CHAI3Di# i3 44 hcGenericHapticDevice) 525 55 WLAY
DM TE A EAE Ml o A A S PAT 28 BRI ) 32 22 7] A
idgetPosition(), getRotation(), getGripperAngleDeg()%
ERERG MREEF AR TRBREEIRHAE R, {7 ERAURH
RN, HESRGEERTITEIMAEGEE, el
setForce(), setForceAndTorque()#lisetForceAndTorqueAnd
GripperForce()45 77 ¥k K A Bt se s, TSI 3015 B Ay
WAL H.,

CHAI3DSEH T JLHA 55 5E Iy B 15t 15 4% 19 28 (il
cDeltaDevice. cPhantomDevice, CLeapDevices),
BEAEHAPMEMFRTRAZEMNEAOINGE. ENMNE
cGenericHapticDevicefJIR4E %S, TMicGenericHapticDevice X
Ak H 18 5 s ZEcGenericDevice, X PIN2EX ) BB & Y
BAR R B B AT TR E X, B A FEUTERD H
oS AT ASEBLCHAT3D - & 5% B 52 X SR s A i S,

H%toolst & Wifp L il oe T A9, BATH HAR
F—AAER R R LR, P EAOB R 2 B R AR —
R, XU T B los i S B R A T, SR S X4
ZH PR G, SRR TR,
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Fig.3 Force rendering

4 EPFARIH=iZIT(The scene design of virtual

surgery)

(DT A2

R Z(cWorld) 2 Bl s ry & A, ZMHNL. S, XF
%, THEHMEMAELY, FEELQE, A5
HR A A A (Bullet World) 5% & # F24(GEL World), 1R
T8 FE 037 S v R T A X G SR B A TR, AR 40 SR A i
Rk,

Q)P 2

WRRAMARL, GRrAmSIEMERIY, FER
I—AWRE A B AL (cCamera), AHBLZERIBIE T ZEE X
LT OIS = A E B E R, SR E ., W
fLESEEAE, ML EER LB SRR, X
TR HATIES, W0 E 4T 2 AU ISR B R 4G T 5 S, 2
T NERR 7 RS AR R

. ‘\

B 4 474545

Fig.4 The initial

Q)T

B TEE YR 1 4% 0 TAE 2 1 SN

WA 2 = Fp, ﬁﬂ]jﬂ

{76 VE (cPositionlLight). B2t MNEIE(cSpotLight), MAME

HESGCAT A T B WL 25 (cShadowMap), SAHPLZSAHL,

R =AM B A FRE A, (BT, fTekE

BRI, MBI RS ARSER, EEY AR W

AHAILZE AT DA 2R 2 8 B SE i B LI . ik T 625 3

RMESH~, 5EAX LERIEE AR AR, BRAaHE
SEXT G E

P

e (cDirectionalLight), &

7 CHAIZD - o X

B 5 7 Hm kR
Fig.5 Adding a light source
(GOPOE T tollfes
X4 (cMesh, cShapeBox %)@t 7 ¥EnyFk, FHE
T I TR R A AR R ) S R AT A, RS —Rh

Q’\/

HWEXREGHRENSR, WEXNR—BONEEK, RNRES
JBYE, AZH5ANZE,; BAEN G20 A HIME R R
%K., CHABD@EEH =Jr4IfF(BULLET, GEL)WISCFhfE T
XoF WO R AR PR AEALL O X R SR R RS M AR
FA3dst AR B L AR PIFN T35 s PR AR EA
R AR, JRAT 5 A 3dsE obj ST A % ) A A5
B, E6SAE I, i’@ﬁ%”aﬁ%ﬂ‘]ﬁﬁiﬁﬁ

He6 R Fai

Fig.6 Adding background objects

TR ST e b, SATARG. BT
RS . 125 2 I S 3dsHiTR (7ot o7
HOPIER R, LA \ R 5 R R, T
iV
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Fig.7 Adding virtual objects

(5)x BEYHEE

X5 2517 ) $ T M 2 MR UL B B R B B S 7 I s Al R
BRORRER, WHEERAREREMASRA . FE, B,
SRR, FHE%E, T4 T VRBody Y2575 i X B
A5,

VRBody=new cBulletMultiMesh(bulletWorld);
#VRBody X5

bulletWorld—>addChild(VRBody);
HlAbulletworld i Ft o

bool fileload; //#¢5E—~bool

Fileload=VRBdoy—>loadFromFile(RESOURCE_
PATH("resource/models/VRBody.3ds"))

//3RBIVRBody . 3dst Al pr 1%

If( !fileoad )

{

#if defined( MSVC)

Fileload=VRBody—>loadFormFile("bin/resource/

models/VRBody.3ds");

Hendif

b/ /¥ VRBody . 3dstT 5 A

cMaterialmatGear; //BIZ# &S

matGear . setStiffness(100); / /1% & MHEHAI

matGear. DynamicFriction(0.5); //15% &3 ohEE 1 25

matGear. StaticFriction(0.5); //i% & FE i B 2 5L

matGear.Damping(0.7); //&EHE

/ /8l

//FVRBody | %
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matGear.setGray(); / /¥ E FmiEi kK 4

VRBody—>setMaterial(matGear, true); //#ENE
- FVRBody%f 4

VRBody—>scale(0.007); / /B VRBody X} 4 M4 ik
E 37

VRBody—>buildContactTriangles(0.001);
VRBodyXf 4 g = TER/)s

VRBody—>setMass(100); / /5 X4 5 &

VRBody—>estimatelnertia(); // ¥4 aMR M

VRBody—>buildDynamicModel(); //AHX¥Z TNz
it

VRBody—>setDamping(0.7, 0.7); //R¥ &Iz
e, afELEeSmER

(6)B3EN

FECHAI3D A #EfitcTexture2d, cTexture3dp IS EL
A SR SORTG R . T DR A6 AL A SO R AN
WGBS, WRE R ARSI ZHEMSE, FEEFSR
RN RN AR EE , TR T8RN E, nEsat
RN BRSO TR

/7

A8 L2k A
Fig.8 Texture map
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BAALE, e M., WAmEESRER. EIBEM
MUZE, ATOtEiE, MAERRCR, &4
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ABRFG F2
P Y. 5[]
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Fig.9 Endoscopic perspective
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Fig.10 Overall perspective
@) AW H.
HHl, CHAID¥&XFrL M istikss, H HIEE D

IR T, B AT AR, BT ESELE
Bk, SIS RMIAFA S AL E, KT CHAIBD R A
My R, £ ERAI M F ARG TR, AToAgkLE
o F AR AR RERIRT 5, R Bl BRUAT R S 48 42 i kUL F
KRB, SRR AR AL, R, VIE 45%
FARMG SRR R, 255 v AEVLHLE B 22 B #
YEGIR A AR, 1 RO & I AR B, 355 F
HR VR BN 11 25 K% 7 R

5 Z5i$(Conclusion)

CHAIBDIE3DEM AR, N E R R E R
ERNS, HEUG SIS B A ORI T TR, MR
YL AT 2 B, AT DABRSHE UL 58 B RE PULF R S I 25 R
ok s [RIE, HLE R A O BRI AR 2R AR AT
ARSI SE I IR T 5 ) OB & A . AU AR
7SR SE BB, R CHAT3DHE 35 4 45 A 7]
FE IR MR ZE R 3N AR LR LR T 2 AL, 25 S
iz, Ui, GEESETARIZERIE,
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