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Design of computer assembly VR interaction system
based on HTC gesture recognition

LI Guangsong, YANG Yanyu, WU Shaoqi

( Guangdong Polytechnic, Foshan 528041, Guangdong, China)

Abstract: A computer assembly teaching system is developed that combines traditional VR interaction and gesture interaction using
Unity 3D engine, SteamVR plugin, and Vive hand tracking SDK. The system strictly follows the hardware standards of laptops and
desktops, and uses 3DS MAX to build virtual models, ensuring high realism. The integration of SteamVR and Unity3D is utilized to
achieve basic VR interaction; meanwhile, by combining Vive technology with HTC Vive devices, precise gesture recognition can be
achieved. After comprehensive testing in the Windows 10 environment, it has been confirmed that the system is stable and fully
functional, meeting teaching needs. This study brings technological innovation to computer assembly teaching and provides practical
examples for the combination of gesture interaction and VR.
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TERC 4 HTC Vive X451 SteamVR Y Windows 10 £
4t L REfEAIE T,
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3.1 & VRINA

i UnityHub DA 3D BEARBIEE Unity W H . %
s Unity Asset Store, # 2 JF#8%] SteamVR Plugin, Jf:
B m B A NS, FE Unity 9 Package
Manager % [ H £ H My Assets Jf 4% #] SteamVR
Plugin, S5 4 T Import T ARG, KT
E SteamVR Plugin 4275 1E i 2225 31 REAS 1E 1 T4,
W AT IF Assets 3C 4 F H B SteamVR
InteractionSystem \ Sample [ 5, s i Hh oy
Interactions_Example 7555, Q15 Br G 7= 41 B 3h BB
IEHIBAT IR AW 1 B I8 22T n] LUE R
i,

T B B S, I8 AT B AR LA B N i B A&
SteamVR 3 A1F, -84 1% OpenVR i3 % 25 5] Unity T
Ferfr,

3.2 5 Vive Hand Tracking SDK

i T AE Unity HCE F15 A Vive Hand Tracking
SDK, iH % LI PSR UEAT#RAE  ATIT Unity, Rk 4%
“Edit” 32 5 H Y “ Project Settings” YET, 7E “ Project
Settings” T I 1, £ £F “ Package Manager” 15 & 1l ,
1t Package Manager” B E 7, miifi “ Add” 4% 51, If-i%
$£“Scope Registry” I, 7F “ Scope Registry” % [
W 3EE LR BE &S B Name; Vive, URL: https://
npm - registry. vive. com/, Scope ( s ) : com. htc. upm,
Sl Add” S, RS IS AR 0 2 Ok M
“Project Settings” % [T, Jf & £ “ Window " 3% FA 1 (Y
“Package Manager” #£ 1l , 7F “ Package Manager”
Mo, 3 8 “ My Registries ” % 01 £, 7 “ My
Registries” £ H1, #8E] Vive Hand Tracking SDK,,
FEE P d; Vive Hand Tracking SDK, Jf: £ “ Install”
eI, SRR e
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4.1 #: Vive Hand Tracking SDK

TE SteamVR N FHEER 1, i A PN 25 1) Ab PR 72
B, 1A, W id SteamVR B A F & 3K B HTC
Vive BRI A N2, 3% — 15 B 40 B4 5 % k3]

OpenVR 1, Kb, HE42 A T OpenVR BIFEF, 5
REAK B 23X 65 B, 7 Unity 1) SteamVR Plugin
Hh [ REH R T Unity § A OpenVR 5 2B A N
Ao XL LTI XT OpenVR B4 T — M A
oy, Hitom ok, R s e A HAb 2R UMTE i A
AT ¥ Vive Hand Tracking SDK f9 %5 A N & 5
SteamVR Plugin A% A RGEAHIC AL, if 75 Sk 4 7T —
FRIN AT E AR

56, 7E SteamVR _Input_Sources H i —1~H
FE SR RS2 A L AN GestureLeftHand , X K AE 1%
A R F 4, 5%, N SteamVR_
Action_Source ¥ i1 —~ g% 1% & I AL B A T,
i, A — T4 customUpdateValue , F T 77X}
IO AT RE AT A B [ 33X R AT LA R R
TR 3 FHAH L A Ak B R

1E Awake BY, Start B, 23 customUpdateValue 1%
T 3G 26 1Y A b B ek B, ) B8 O 8 — A
SteamVR_Action_Source B S EL2E | A SteamVR _
Action _ Boolean _ Source, 7E X 4~ 3% i 2K o, ¥
UpdateValue B (1 %5 AR 2 B2l A 1R 3R, 31X
FETERES UpdateValue 18 I, 4B 23 8 48 1] 94 1% [a]
GestureProvider F{ L 45 5

e ZE R, L EAC— IRl 58 B
SR T PR AR R A, AR SEBR
] REIR T ARG SDK A B AR SCR RN ZOR HEA T8 25
AR FIAL . AR BIARAS AT

//} SteamVR_Input_Sources s JIALES

[ Description (" /user/ gesturehand/left" ) |

GestureLeftHand ,

//customUpdateValue 7~ L2547 f51]

Dictionary<SteamVR_Input_Sources, Dictionary<
string, RefFunc<bool, object>>> customUpdateValue

//SteamVR _ Action _ Boolean _
UpdateValue [ B

/7R P AN S = g T P A E
SCHEH

bool customlsBlock = false;

Source.

if (customUpdateValue. ContainsKey (inputSource ) &&
customUpdateValue [ inputSource |. ContainsKey (fullPath) )

{

object o = customUpdateValue [ inputSource ]
[ fullPath ] ( ref customIsBlock) ;

actionData = (InputDigitalActionData_t)o;

%
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if (customlsBlock == false)

4
EVRInputError OpenVR.

GetDigital ActionData ( action. handle, ref actionData,

err = Input.
actionData_size, inputSourceHandle) ;
if (err ! = EVRInputError. None)

Debug. LogError ( " <b > [ SteamVR ] </b >
GetDigital ActionData error (" + action. fullPath + ") ." +
err. ToString ( ) + " handle; " + action. handle.
ToString( ) ) ;

}
/ /A NTF- R 45 5 1] 7

SteamVR _ Input _ Sources input = isleft ?

SteamVR _Input _Sources. GestureLeftHand ; SteamVR _

Input_Sources. GestureRightHand ;
AddActionUpdate (input, action, (ref bool v) = >
%
GestureResult result = isleft 7 GestureProvider.
LeftHand : GestureProvider. RightHand ;
v = true;

InputDigital ActionData t data = new

InputDigital ActionData_t( ) ;
data. bActive = true;
data. bState = result. IsFlagMatch ( handFlag) ;
data. bChanged = ( result. IsFlagMatchDown
(handFlag)
| result. IsFlagMatchUp ( handFlag) ) ;
return (object) data;
)3
4.2 EREEGS
{E Unity B9 SteamVR Plugin H', il i SnapTurn
AT A A ik DIBE . SnapTurm 2 —
NS H AN, RVFIURAE VR BB P 5 o X
MHMAFC A EAS TP I iR D RE, K
TEEIERN IR Sl F RN G R S
FARAEARBERITT , SR, S 1 S B S thil Ac A i
Wewy Th e, W E AT RSB E, T
SnapTurn IS Sk AR Bl A AR
B, T EEAN N — SE A A I T
B, TE S A SteamVR Plugin FlIAH Ay 4 25
], SRJIE, B — > [ 8 SR e % 45 i 4, B
RotateController, 7EiXMEH &, 7T DL & T jiE
B RS, 014546 SnapTurn 414 F1AH ¢
Ak, 7E Update J7 P SRIBCTAR R AT e e

B, AR R e A B BT 2 SnapTurn 444 I,
Y BRI £ BE RO YE L, 6] Mathf. Clamp 77 72
AR A B (AL S BRATE FELN .

gk R S AT S B A T S o A A e
FeryoheE, W 2R, T PR UUNEAR AR
i, X AP 75 AT RE 2 — 5 1Y AT RS2 Y LA Y
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public SteamVR _Input _Sources snapleftSources =
SteamVR_Input_Sources. LeftHand ;

public SteamVR_Input_Sources snapRightSources =
SteamVR_Input_Sources. RightHand ;

/ /BB A A% O 5 ) A (2T SnapTurn.
Update () 1)

bool  leftHandTurnleft =
GetStateDown ( snapLeftSources) && leftHandValid;

bool  rightHandTurnLeft =
GetStateDown ( snapRightSources ) && rightHandValid ;

bool leftHandTurnRight =
GetStateDown ( snapLeftSources) && leftHandValid;

bool rightHandTurnRight =
GetStateDown ( snapRightSources) && rightHandValid ;

// 5B SteamVR Pluin "M% A

GestureTools. AddBoolAction ( " /actions/ default/
in/SnapTurnleft" , true, HandFlag. Like) ;

GestureTools. AddBoolAction ( " /actions/ default/
in/SnapTurnRight" , false, HandFlag. Like) ;

public static void AddBoolAction ( string action,
bool isLeft, HandFlag handFlag)

{

SteamVR _ Input _ Sources input = islLeft 7

SteamVR _Input _Sources. GestureLeftHand ; SteamVR _
Input_Sources. GestureRightHand ;

snapLeftAction.

snapLeftAction.

snapRightAction.

snapRightAction.

AddActionUpdate (input, action, (ref bool v) = >
%
GestureResult result = isleft 7
GestureProvider. LeftHand ; GestureProvider. RightHand ;
v = true;
InputDigital ActionData_t data =
new InputDigital ActionData_t( ) ;
data. bActive = true;
data. bState = result. IsFlagMatch (handFlag) ;
data. bChanged = (result. IsFlagMatchDown
(handFlag)
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|| result. IsFlagMatchUp ( handFlag) ) ;
return ( object) data;
t);
}
4.3 HIETIFER
TE Unity ) SteamVR Plugin W, 4 38 H R 4
FIVRE P32 6 ke S H] P 5 R R A R (1 58 A [) s
PG 5 A Y R e BOCROR SE 1 P, 1456 UL
RS GRS B Rt fe . LIZEICAR A
BB AR IR AL BRI AT 484 10 R — e
RSB ICARIY AR PRI AR AR AR A ST Y
SRIG S — O X A AL -4 Fir A R AR T o R
R AR, RS2l AR RS T RL i 2137
S MR BRI T I RE AL RN A il AR
T oA i ik SERF A e i) 07, AU — PR
ALIRCR . # TR B il — I B0 AR AL | X YORE
W 1 A A =2 A A T e B e, ) A 1 2 2k
SERCRAS T ARIAS 540 1Y 28 IC AR AL AR S B
HIPRERSE EX R
RIG, 4 4 00 B4 B9 B AR A RGN Interactable
A2 HHAH H E XA NotebookAccessories A, #E
Notebook Accessories A H | 4 5 ELAK 19328 .18 5 A1
TSR S, A48 ) 2R 41 2 2 2 58 IR T 1Y
BIASI SR, &5, %5 —1 NotebookManager
A FH T BT A S A A DL T A, X
AT DL S B Fh I RE , AN EARAE IR Y
R LA K 2 20 BRI 3R 7R 4
IR, BT LATE VR BREE 4Rt —Fh it
ARSI A REART , [F) I i ok 52 HLF UT 455 1]
PN AR X T AR s
W25 BRSO, RIS
/ /BTS2
[ RequireComponent ( typeof ( Interactable ) ) ]
public class NotebookAccessories; MonoBehaviour
%
private string name;
private string description;
public Sprite descriptsImage ;
private Transform originPositionTran ;
// BRBEFAT
private void OnAttachedToHand ( Hand hand)
%
SetAssemblyHint( true) ;

SetAccessoriesName ( false ) ;

if (descriptslmage | = null)
NotebookManager. instance. SetAccessories Descripts
(descriptsImage ) ;

%
/7 RGN 2 75 38 2B T A
private void OnDetachedFromHand (Hand hand)
%
SetAssemblyHint (false) ;
// QAR E AR W R A e e
if (isArriveAssemblyPosition)

%

/ /M TE U TR

if (Test())

{

// AR A S HTRCHF

NotebookManager. instance.
ShowErrorTip( ) ;
ResetPosition () ;

}
}

%
4.4 EITER

TESARAE R A SERE by 1 RN LS Y % R
B, B GEAR A T I A £  0 BR LA K S P B R B 2
RE. TEFIMTECAFLRIE A ERRI  BR 7 WUF AL,
T RS EE R ZR , (H Ry T Al B, A SO
XM A B AT AR AL P

5, BN A TR R i I IE A Y 2
BN HES . 24 BN 5 XA B A — 3
I, RIRTA I 20 e gt . R 7RSS RAS T
A b P R RS R AL P 2l
LT | 2R G0 2 SIS P 7F ) 5 B R ice 2 15 79
BRI ARE o R AR DL BE i AR, Ui W13 2 3 AN bR
W, fe)o, i i NotebookAccessories L & ) 73 H
AL E— R P A ERAE SR MERR I 22 5 AT
AUTAS KR AR AR e LU MR AR B 23, e
RT3 ACREIEAS TP ALY | b REX 41
A B AR 0 S HEAT VA, DA I 8k — 4 g i o
B AR AR, SRS T

public class NotebookManager: MonoBehaviour

{

public static NotebookGameManager instance ;

// B I 7 A R ) 50 1 4
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public void ExeAutoAssembly (bool isAssembly)
%

assemblyAnim [ assemblyAnimationName ].

speed = isAssembly ? —1f ; 1f;
if (isAssembly)
assemblyAnim[ assemblyAnimationName ]. time =
assemblyAnim|[ assemblyAnimationName | . length ;

assemblyAnim. Play (assembly AnimationName ) ;
}
// TRV 2R 5E
private [Enumerator DoTest( Action onCompleted )
%

DoTestInit( ) ;

yield return DoTestChocie( ) ;

yield return DoTestPart2( ) ;

yield return DoTestSettlement( ) ;

if (onCompleted ! = null)

onCompleted () ;
}
/ /AT R 58
private void DoTestInit( )

%

if (testAnswerlnstances == null)
?
testAnswerlnstances = new Dictionary <
string, GameObject>( ) ;
foreach (var item in testAnswerPrefab)
4
GameObject go = Instantiate (item) ;
item. SetActive ( false) ;

testAnswerlnstances. Add (item. name, go) ;

}
|
testChocieResult. Clear( ) ;
}
// VN RG-SR B T N
private IEnumerator DoTestPart2( )
%
// B B
NotebookAccessories| |

testNotebook Accessories = testHostAnim. transform.
GetComponentsInChildren<Notebook Accessories>( ) ;
foreach (var item in testNotebook Accessories )

item. ResetPosition( ) ;

// JEIT AL A Sl 4545 B I 45 R
testHostAnim[ " NoteBookShouChai" ]. speed =

testHost Anim. Play ("' NoteBookShouChai" ) ;

while (testHostAnim. isPlaying = = true)
yield return null;

/ /IR T A B

foreach (var item in testNotebook Accessories )

item. OnExerciseStart( ) ;

// %% NotebookAccessories H1 [ 2H %%

etk , 1 List A7f 2L BT

testThisAssemblyList. Clear( ) ;

while (testThisAssemblyList. Count< test
Notebook Accessories. Length )

yield return null;

}
%
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