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The Design of Abstract Layer for Motion Capture
System
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Abstract

In this paper, the abstract layer for motion capture system is designed and implemented to
meet the various hardware and different capturing method. The abstract layer can offer the
unified programming by providing device independent API(Application Programming Interface).
The device drivers of the optical system and mechanical system are emulated to verify the
designed abstract layer. The optical system employs the AOA file while the mechanical system
uses BVH file. An application program is written to call the abstract layer functions to drive
both optical and mechanical drivers and receive the frame data, simulated motion data, that are

displayed sequentially on the computer screen by utilizing Direct3D.

» Keyword : ZMZ4X(Motion Capture), FA0|0{(Abstract Layer), 3D ofitojo[A4( 3D
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Callback DrawFunction:/fuser call back function

/fmember funtions
virtual int GetDeviceCaps{MoCapCAPS &caps)=0;
virtual int SetSensingHiearchy()=0;
virtual int SetUserDrawingCallback(Callback fname)=0;
virtual int StartCaturingRec()=0;
virtual int StopRec()=0;
virtual int CreateBuffer()=0;

virtual MoCapClass* GetBuffer()=0;

virtual int InitSystem()=0;

} IMoCapDevice:
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Fig 2. Abstract Class for Abstract Layer
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class MoCapClass
{
public:
BVHNode m_bvhlNode;

MotionNode m_motionNods;

int m_dataPerFrame;

int m_numbarkers;

float m_frameRate;
public:

MoCapClass(}{/*Z2]3}... */1;
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Fig 3. Class for Motion Data
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HIERARCHY
ROOT Hips
{

OFFSET 0.000000 0.008000 0. 000000

CHANNELS 6

Kposition Yposition Zpositien Zrotation Nrotation Yrotation

JOINT Lefthip

{

OFFSET 5.000000 6, 006060 0.600000
CHANELS 3 Zrotation Xrotation Yrotation
JOINT Leftnee

{

OFFSET 0. 008060 -17.500000 0.000000
CHANNELS 3 2rotation Srotation Yrotation
JOINT Lefthnkle
{
OFFSET 6. 000060 -15.500000 0. 008060
CHANNELS 3 Zrotation Xrotation Yrotation
End Site

OFFSET . Bad00a -3.500000 -1.500000

J% 5. BVH mle| eeE
Fig 5. A Part of BVH File

Root—hips

l—— Chest

Left Hip
Left Knee

Left Ankle
End Site

Right Hip
I—Right Knee

L Right Ankle
L_End site

F—Left Collar
Left Shoulder
L Left Elbow
LLeft Wrist
L_End site
—Right Collar
L_ Right Shoulder
Right Elbow
Right Wrist
End Site

L Neck
L__ Head
L _End Site

02 6. opY/akEe| ABTE

Fig 6. Markers/Articulations Hierarchy
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RecursiveCalc (input parameters)
if nodeTvpe is ROOT
{

Read Offset Data from Model Hierarchy
such as, offset_x, offset_y, offsetz
Read Position Data from Motion Data Part
such as, acc_x, acc_y. acc_z
Find New Coordinate
new_xy.z = offset_x,y.z *» Parent Transform Matrix
neW_X.y.Z = NeW_X.y.Z T acC_X.Y.Z
Read Eueler Angle from Motion Data Part
such as angle_z, angle_x, angle_y
Find Loal Transform Matrx
such as, NewMatrix = RotationY * RotationX * RotationZ
and NewMatrix= NewMatrix *Parent Transform Matrix
i
if nodeTvype is JOINT
{

Read Offset Data from Model Hierarchy
such as, offset_x, offset_y, offset_z
Read Position Data from previous Data
such as, acc_x, acc_y. acc_z
Find New Coordinate
new_xwv.z = offset_x.y.z * Parent Transform Matrix
New_X.v.z = New _X.y.z +acc_x.y.z
Read Eueler Angle from Motion Data Part
such as angle_z, angle_x, angle_y
Find Loal Transform Matrx
such as, NewMatrix = Rotation¥ * RotationX * RotationZ
and NewMatrix= NewMatrix »Parent Transform Matrix
1
if nodeTvype is ENDSITE
{

Read Offset Data from Model Hierarchy
such as, offset_x, offset_y, offsetz
Find New Coordinate
new_x.v.z = offset_x.y.z * Parent Transform Matrix
NewW _X.V.2 = feW_R.y.z +acc_x.y.z
¥
Call RecursiveCalc with Child node, new _x.,y.z and NewMatrix
Call RecursiveCalc with Sibling node. acc_x.y.z ParentMatrix

T2l 8. BVH ZEAR M L2lE
Fig 8. BVH Recursive Algorithm
for Coordinate
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ADA file written by Seowon Pro Hotion
frames = 1227 nummarkers = 23 hz = 38

-0.0084 36.508 —0.887
4.998 36.508 -8.323
5.042 19. 0688 -0.276
5.887 3.508 -8.2m1
5.833 —0.008 -1.721
-4.999 36.508 0.148
-4.996 19. 0688 8.197
-4.994 3.508 8.239
-5.0864 8. 882 —-1.244
-8.851 39.508 -1.086
a.6854 58.5082 a.a17
6.547 58.484 -0.289
6.512 b6 . 484 -8.321
6. 4Bh 36.984 —08.344
[ 29.984 —0.343
a.6854 58.5082 a.a17
-6.439 £8.520 8.323
-6.472 h6.528 8.331
—6.496 37.821 8.378
-6.518 30.0821 0.344

T2l 9. ACA mle| AUfE
Fig 9. A Part of AOA File
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Fig 10. Animation Result of Application Program using
Abstract Layer
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