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Abstract

In order to solve the problems of insufficient intuitiveness, lack of means and large loss of equip-
ment support teaching, a virtual training system for equipment was developed by using 3D
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Max/Virtools software. The 3D model of equipment parts is established by using 3D Max, which is
rendered and animated, and then imported into the Virtools software platform for integration and
interaction design. The system uses Virtools software BB module, VSL development and other
functions to achieve the disassembly of equipment internal structure, and multi-angle display in-
teractive control. The virtual training interactive module of fault maintenance is designed and the
functional module of practical examination and theoretical examination is developed. The system
has strong practicability, good interface and interactivity, and is of great significance to improve
equipment teaching.
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Figure 1. Software interface and function composition
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Figure 2. System design scheme
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Figure 3. Model drawing after equipment rendering
3. REBLFMERE

TEH4 3ds Max H ) SC-5 H R Virtools 1 NMO 6 3SR R R R 22 E R : 1) Mesh B, BT
BN Mesh %1%, 2) Reset Xform (FE & AR¥). 7 BRI 58 0% T 3ds Max H AR 74 3
Virtools 1, 7£ % B M JE ¢ R AN HIAE B 2 7T 206 BT A BB AL Reset XForm (Ei & A8 4it) . 3) Material (#4
) EHE 73 . Virtools I MG RS 2 K5 SEEUE A IF A 2n (4116 x 16, 16 x 32, 32 x 64 55){%
FAE, X FERT LLFR 43R Virtools 7 ) N A7, 7E LR IE I I i FE RO I 00, R & /D I FE R G 5505 . 4) Light
(T H6)Edm58 5. BT 3ds Max FIbRELT Ye % # n] LS N2 Virtools #. 5) Group (41&)%dkE. A T REW
IEM R A BdE, ZIHE 3ds Max HoE 414 (Group)$T 7, o TG 1414 (Open Group) [2].

5. #F Virtools JXEEEER

Virtools & —& & F 5 0 AT NARER 52 3D M8 L se s gm0 4k, 72 o AT A AL, 3K
A & 600 Z 4 Building Blocks ik, ALHFIR AT, BUMEIIFA LA 3D 855, ] Virtools 7] LLF
A T2, # BB BEHUR 7R S o REEA (O b, DURREEIRIT, g BB AT A8 BRI
AT JE AR BRI, AT SEI T AT ARAL 28 EL R AR B v, 32 i A — 1> 56 28 1 22 B O UL 53] [4].

Virtools 28X 3ds Max i) nmo k&0, wEIT . HGHIERER, FIH BB (Building Blocks)
AT VSL (Virtools Script Language) s B il & DR« AREAFER T 8 KIhReAER, Horb 2% 5 i = B DL A ] |
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Figure 4. Internal structure display, control and split diagram
4. NEMER R RIESH] HRoE

T 5 TR AE I B ) SL R RE, R BRI RGN A R s A A, AT DA I
SEARIBCR, LG P — AN LS AALS o RSB AE 3 K 2R BT DU A BB SEERL, HARX T A VSL
5K UE, H BB SLHLE BSR4, witEzE, nIRMEMEZE, HCRH VSL 4afs sl R s ik
PIRCR -

WA FH RSB BRUb 4 B2 1) 3D W44 i D e

InputManager im_Mouse=InputManager.Cast(bc.GetManagerByGuid(GetInputManagerGuid()));// 4= &
InputManager %} %

im_Mouse.GetMousePosition(pos_Mouse); /35BS br iz B xF %

RenderContextrcx=bc.GetPlayerRenderContext();// 35 BUE Y i &

IntersectionDesc idc;//7 B iR 22 mif5 BT 5

int axis_x = floori(pos_Mouse.x);

int axis_y = floori(pos_Mouse.y);

rcx.Pick(axis_x, axis_y, idc);

ent3d = desc.Object; //#5HY 3D %4

DA 2 e SR S B 3R A B BB R PR B T I e 1) T

Vector mouseRePos; /& X A% &

im_Mouse.GetMouseRelativePosition(pos_Mouse);

133 AR F2 3 &

dragDummy.Rotate(dragNormal, pos_Mouse.z*pi/180/16,NULL false); /% % 1}
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Figure 5. Typical troubleshooting ideas
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Figure 6. Troubleshooting interface and tool display
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Figure 7. Operation error display
7. BIEERER

BAEVE 0 RGUEILACHE L, 7E RS SIIP 02051 errorArray, A7t B A AR 7, AR AT
WHAE SRS, 00 BERBIER 2 X o TN ThRE BT 1R 1EIR% . 9’5 getErrorArray RECSEHLLL B ThRE.
getErrorArray R £ /ARG a1 R

void getErrorArray (inti_errorlD)

{String s0,s1,newString;float errorPoint;

getArrayByID (i_errorlD, 0, sO , errorArray ) ; //3REU R 70 5%

getArrayByID (i_errorlD, 1, s1, errorArray ) ; //3REUFI4rid 5%

if (errorYouPoint <= errorMaxPoint )

{

scoreFloat -= errorPoint ;

errorYouPoint += errorPoint ;

newsString=newsString+ errorYouPoint ;

updateArrayBylID(errorlD,4, newString,errorArray);// {7 fi& 143 1c 3%

1}

R AT, B getErrorArray RAEI AT, &0 R E#BCHL TR .

if (testOrder ( DragTarget) )

setPosition = true ; //$47 1

DOI: 10.12677/csa.2021.115138 1363 TFENER S N A


https://doi.org/10.12677/csa.2021.115138

else
getErrorArray ( 3) ; //3EEEUEE R
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Table 1. Virtual training teaching arrangement
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P
[ SCHR%, HIERE T Virtools SHEHURRENERL REMTTFEL]. #135 HoA 5B, 2017(9): 91-94.
[2] 4LIE. ST Virtools fRFRI AR IS R SEHF 5L 5P RID]): [ Rg 3. 8 s EHGEAE, 2014

[81 fH#AE, TR, i/, #iGsE. ET Virtools 1R AR K AR B & 2R R A N]. RS
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[4] ek, BEH%. ZT Virtools 1932 B RIRMER RS0 %+ 552 []. +HEHLN A, 2009, 29(z2): 308-310.
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