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Motion capture

Kridsada Sawasdee

Phanupong Siriporn na rachseema

Kietikul Jearanitanakij Advisor

Abstract

At present, Computer Technology is fast developed rapidly both in performance and ability
such as the animation graphics. 3D animation to become for film, publicity and games development. At
mostly that is human movement. We must have Motion Capture to create the realistic motion.

Motion Capture is the process of recording human movement (or other movement) in physical
space, and transforming that information in a computer-usable form. Examples are measurements of full
body motions, facial expressions, or animal motions.

This thesis is to study the motion capture application development that uses MaxScript of the
3D Studio Max to create animation development. And use C++ to process markers movement from
video files. We must bind markers at the body of human. And use two cameras to capture that human

movement. Take the result to make the realistic 3D motion.
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File Edit Search Help

ﬁ fileIn "D:\MotionCapture\ScripFile\AppScript\FnScriptll.ms" P
| animationRange = Interval 0 10
sSer animate on
set time 0Of
Eal = #{0.000000,0.000000,0.000000)
Bal = §{0.000000,0.000000,0.000000)
Baz = $(0.000000,0.000000,0.000000)
Ba3 = #(0.000000,0.000000,0.000000})
Ba4 = #{0.000000,0.000000,0.000000)
BaS = #(0.000000,0.000000,0.000000)
Ba6t = #(0.000000,0.000000,0.000000)
Ba7 = #{0.000000,0.000000,0.000000)
Bad = §(0.000000,0.000000,0.000000)
Ba% = #{0.000000,0.000000,0.000000)
Bal0 = #(0.000000,0.000000,0.000000)
call Move()
set rime 10f
Bal = §(0.000000,0.000000,0.000000)
Bal = #{0.000000,0.000000,0.000000)
BEaZ = #(D.000D00,0.000000,0.000000)
Bal = #(0.000000,0.000000,0.000000)
Bad = #(0.000000,0.000000,-3.125000)
BaS = #(0.000000,0.000000,0.000000)
Baf = #(0.000000,0.000000,0.000000)
Ba7? = #(0.000000,0.000000,3.076523)
Bad = #(0.000000,0.000000,0.000000)
Ba% = ¢(0.000000Q,0.000000,0.000000)
Ball = #(0.000000,0.000000,0.000000)
call Move ()
- 2et animate off
wax tine play
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= ada 4 e ' . a
ManlFlumsuitlymiinaiudeiiide Id3 Fascripti 1.ms Inosiemnsneiueg

4

Taavaalvai 1dndl

i ad = §'root!
| al = §'BackBone3'
| a2 = §'ArmDown-R'
| a3 = §'ArmDowm-L'
ad = ¢ 'Hand-R'
a5 = § 'Hand-L°
aé = gHead
a7 = §¢'LegDownR'’
a8 = % 'LegDowmlL’
a9 = ¢ 'FootUpR'’
all = § 'FoorUplL'
E Eal = #{0.000000,0.000000,0.000000)
Bal = #(0.000000,0.000000,0.000000)
Ba2 = #(0,000000,0.000000,0.000000)
Ea3 = #(0.000000,0.000000,0.000000)
Bad = #(0.000000,0.000000,0.000000)
EaS = #(0.000000,0.000000,0.000000)
Bat = #(0.000000,0.000000,0.000000)
E Ba? = #(0.000000,0.000000,0,000000)
| Bag = #(0.000000,0,000000,0.000000)
‘ Ba® = #(0.000000,0.000000,0.000000)
EalQ = #(0.000000,0.000000,0.000000) L
Ui 7.7 Idanaraa 1
nnglil 7.7 weastanisysemadansiusnnTauea (Global) Tao a0 - a10 1§

< 2 ! : ' o s aa 2 o
MsdszniAdeudn VITIUANNVDITNNIYAINIIGQU 3 WA 1Ay Ba0 — Balo Wumsdsznie@as

7 i 2 ! =
HWUUBDZLIY (array) Lﬁammzazmamﬁmﬁauﬂuuummu XV Ll0Y Z
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101 EnScript.m

File Edit Search Help

i
¢

R R Hethad-—--mmmmmm oo &
| fn Keep_01d_Pos
x

global ta0 = #{a0.pos.x,al.pos.y,a0.pos.
global tal = #{al.pos.x,al.pos.y,al.pos.
global ta2 = #{alZ.pos.x,aZ.p0s.y,aZ.pos.
global ta3 = #(&3.pos.x,a%.pos.y,ad.pos.
global tad = #{ad4.pos.x,ad.pos.y,ad.pos.

(SIS I )

global taS = #{aS.pos.x,aS.pos.y,aS.pos.z
global taé = #{ab.pos.x,ab.pos.y,a6.pos.z
global ta? = #(a7.pos.x,a7.pos.y,a7.pos.z
global ta8 = #{a8.pos.x,aB.pos.y,ad.pos.z
global ta8 = #{a%.pos.x,al.pos.y,a%.pos.z)

global talld = #{all.pos.x,all.pos.y,al0.pos.z)
return true

| fn ActPro r_real r_model sxis =

if axis > r_real Then
axis = r real
else if axis < r real®-1 Then
8Xis =.r real*-1l
Angle = asin{axis/r_real)
return r model®sin{dngle)
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Fﬁe Edit
| fn Root_Nove = &
|
i nove a0(Bal[1],Bad[2],Ba0[3]]
L)
i
| fn Back_Bone3_Hove =
K
; rr = 100.0
m o= 30,0
z = Lal[3] - al.pos.z
; dy = tal[2] - al.pos.y
5 dx = tal[l] - al.pes.x
dx 4= Bal[l]
dy 4= Bal[2]
dz += Bal[3]
dx = ActPro 100.0 60.0
dy = (rn*dy)/rr
dz = ActPro rr rn de
wove alldx,dy,dz]
)
fn Arm Dovn move =
{
dz = ta2[3] - a2.pos.z
; dy = ta2[2] - a2.paos.¥y
; dx = ta2(l] - a2.pos.x
d¢ += Bal[1]
dy += Baz[2]
dz += Ba2[3]
move a2ldx,dy,dz]
dz = ta3[3] - a3.pos.z
dy = ta3[2] - al.pos.y
d = ta3[l] - a3.pos.x
dx += Ba3[l)]
dy += Bai[2]
dz += Ba3[3]
move ald[dx,dy,dz)
) .
Uil 7.9 Wdanavaaui 3
R 79 waasileadui lFlunsviudiud e vessenie nngl  WeAdu

Root_Move()

' o A J o & =
nIzgnaIunaIneilandy Back Bone3 Move() #e9ziiilan
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| File  Edit  Search Help

tn call Mowv
{

It
H

Keep 01d_Pos{)
Root Move()

Back Bone3_Move ()
Arn Down_mowve ()
Hand move()

Head Move()
LegDown Nowe ()
Footlp_ MNowve|)
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7.3 UHUMWANIY YOINIDONUVLSZUD (Diagram)
a4 a ) g g a A
Tuntisezeduieszuvlaeldlaesunsy voe giomda (UML) 3 wilafe
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7.3.1 Qmﬂiﬁhlﬂ’e)zlmill (Use Case Diagram)

Image Capture  <<include>> = =«
2

" Image Processing
///
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N MotionProcess . Stereopsis
User & P

<<include>>-_

Make_File_MaxScript

Make_Animation
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7.3.2 Fimau laozunsu (Sequence Diagram)

:User

‘ ImageProcess

| AviToDib Stereopsis MaxS cript 3D Studio Max

'
" Capture

;' i tlmage Capture I l MbtionProcess

Avi File

lfe—

T Motion Process( )

'
'
'
'
'
'
'
'
'
'
'
'
'
'
i
'
'
'
i
'

Find_Pixel()

Make_Dib() .

Dib

Get_C1Px,C1Py,C2Px ()

C1P« C1Py,C2Px

T
'
'
n
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

Find_Axis X,Y.Z[)

Axis_X. Y, Z

-

WriteSeripi( )

MaxScript File

take Animation, MaxScript File

'
'
'
i
'
'
'
'
'
T
'

'
'

Image Animation
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7.33 ﬂmﬁ‘lﬂ@;’LLﬂiu(Class Diagram)

CAviToDib

Epavi_file_
Eyavi_file_info_
&yavi_get_frame_
Eavi_stream_
@)avi_stream_info_
EhutHead

EvIpbi
Eynumberframes
E»SavePathName
Ewid

Ehei

SLoadAvi)
Smake_dib(
SGet_Width)
SGet_Height(
LGet_NumberFrame(

EPiIntToByte)

&vGet_section)

&PRead_header()

&PSet_header(

@¥Set_height)

ErSet_width(

Erwidth()

E¥Height()

E&PSet_number_frarmes)

&P SearchWhiteColor()

SPriaritySensors()

@Make_Group(
&P Compare_Graup()

EPFind_Center_Sensors()
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CMotionProcess &0 CMaxSeript
EP_Scrip Dx
&P_ster + 1 Dz
Eoni 0
immionPrncess() SMakeFileSeript
AHETEIE priteSeriptio del )
+1{}
+1
+1 +1
ClmageProcess
Erc1_vi CStereopsis
EoPCz_Avi Byhis_7
Esheight
Ewidth Find_Mxis_X0
55pBits QFind_Ads_Y0
+2 41 [&Cs1 PFind_fxis_70
‘“““««-_f\:) s5C50
EGC
Esveolor
Sinitial(y
SFind_Pixel(

4 - 4 _
Uit 7.14 uananaalaozun suve alfsunsuduguuumsinasiling (Motion Capture)

iasnesuisuaazananislulaezunsyldai

-Aa1d CMotionProcess

3
=1

Imhaimuqumsiauvesaaiadie Taef

I~ J o o o
1. MotionProcess() 1 uilantuvian luni1singu

g do =g Y o " a
2. Average() Wuilsagunld lumsdnnaimfanaia
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-Aa1d ClmageProcess

1 ' ¥
whinlumsdnamdwunisinaadimauls Tnelunsoagail

1 1 [ ¥
. Initial() Tt lunisdede IWa3a Te fildanmssunmainndesiaaess 1)

11’?5‘”?’1@1@’ CaviToDib

2. Find_Pixel() imihaiduerdoyaveanlsuitl@ninaaa CAviToDib taztiins

seonly Harau SearchWhiteColor()

" o = o A i o & g o
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-- Project :  Motion Capture

-- Modifier: Kridsada Sawasdee
-- Complite: 20 February 2003
——————————————— Variable---------—==-

a0 = $'root’

al =§'BackBone3'
a2 =$'ArmDown-R'
a3 = $'ArmDown-L'
a4 = §$'Hand-R'

a5 = $'Hand-L'

a6 = $llead

a7 = $§'LegDownR’
a8 = $'LegDownl’
a9 = §'FootUpR'

al0 = $'FootUpL'

Ba0 = #(0.000000,0.000000,0.000000)
Bal = #(0.000000,0.000000,0.000000)
Ba2 = #(0.000000,0.000000,0.000000)

Ba3

#(0.000000,0.000000,0.000000)
Ba4 = #(0.000000,0.000000,0.000000)
Ba3s = #(0.000000,0.000000,0.000000)
Ba6 = #(0.000000,0.000000,0.000000)
Ba7 = #(0.000000,0.000000,0.000000)
Ba8 = #(0.000000,0.000000,0.000000)
Ba9 = #(0.000000,0.000000,0.000000)

Bal0 = #(0.000000,0.000000,0.000000)
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-------------- Method

fn Keep Old Pos =

(

)

global ta0 = #(a0.pos.x,a0.pos.y,a0.pos.z)
global tal = #(al.pos.x,al.pos.y,al.pos.z)
global ta2 = #(a2.pos.x,a2.pos.y,a2.pos.z)
global ta3 = #(a3.pos.x,a3.pos.y,a3.pos.z)
global tad = #(a4.pos.x,a4.pos.y,a4.pos.z)
global ta5 = #(a5.pos.x,a5.pos.y,a5.pos.z)
global ta6 = #(a6.pos.x,a6.pos.y,a6.pos.z)
global ta7 = #(a7.pos.x,a7l.pos.y,a7.pos.z)
global ta8 = #(a8.pos.x,a8.pos.y,a8.pos.z)
global ta9 = #(a9.pos.x,a9.pos.y,a9.pos.z)
global tal0 = #(al0.pos.x,a10.pos.y,al0.pos.z)

return true

fn ActPro r_real r_model axis =

(

)

if axis > r real Then
axis =r _real

else if axis <r_real*-1 Then
axis = r_real*-1

Angle = asin(axis/r_real)

return r_model*sin(Angle)

fn Root_Move =

(

move a0[Ba0[1],Ba0[2],Ba0[3]]

fn Back_Bone3_Move =

(

rr=100.0

rm = 30.0
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)

dz=tal[3] - al.pos.z

dy =tal[2] - al.pos.y

dx =tal[l] - al.pos.x

dx += Bal[1]

dy += Bal[2]

dz +=Bal([3]

dx = ActPro 100.0 60.0 dx
dy = (rm*dy)/rr

dz = ActProrr rm dz

move al[dx,dy,dz]

fn Arm_Down_move =

(

dz = ta2[3] - a2.pos.z
dy = ta2[2] - a2.pos.y
dx =ta2[1] - a2.pos.x
dx += Ba2[1]

dy += Ba2[2]

dz +=Ba2[3]

move a2[dx,dy,dz]
dz =ta3[3] - a3.pos.z
dy = ta3[2] - a3.pos.y
dx =ta3[1]-a3.pos.x
dx += Ba3[1]

dy += Ba3[2]

dz += Ba3[3]

move a3[dx,dy,dz]
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fn Hand_move =

(

)

dz = ta4[3] - a4.pos.z
dy = tad[2] - a4.pos.y
dx = tad[1] - a4.pos.x
dx += Ba4[1]

dy += Ba4(2]

dz += Ba4[3]

move a4[dx,dy,dz]
dz = ta5[3] - a5.pos.z
dy = ta5[2] - aS.pos.y
dx =ta5[1] - a5.pos.x
dx += Bd5f’]

dy += Ba5[2]

dz += Ba3[3]

move a5[dx,dy,dz]

fn Head Move =

(

rr=100.0

rm = 50.0

dz = ta6[3] - a6.pos.z
dy = ta6[2] - a6.pos.y
dx =1a6[1] - a6.pos.x
dx += Ba6[1]

dy += Ba6|[2]

dz += Bao6[3]

dx = ActPro rr rm dx
dy = (rm*dy)/rr

dz = ActProrr rm dz

move a6[dx.dy.dz]
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fn LegDown Move =

(

)

rr=100.0

rm = 140.0
dz=1ta7[3] - a7.pos.z
dy = ta7[2] - a7.pos.y
dx =ta7[1] - a7.pos.x
dx +=Ba7[1]

dy += Ba7[2]

dz +=Ba7(3]

move a7[dx,dy,dz]
dz = ta8[3] - a8.pos.z
dy = ta8[2] - a8.pos.y
dx = ta8[1] - a8.pos.x
dx +=Bag[1]

dy = ActPro rr rm dy
dz = ActPro rr rm dz

move a8[dx,dy,dz]

fn FootUp_Move =

(

dz =ta9[3] - a9.pos.z
dy = ta9[2] - a9.pos.y
dx = ta9[1] - a9.pos.x
dx += Ba9[1]

dy += Ba9[2]

dz += Ba9[3]

move a9[dx,dy,dz]
dz=1tal0[3] - al0.pos.z
dy =tal0[2] - al0.pos.y
dx =tal0[1] - al0.pos.x
dx +=BalO[1]

dy += Bal0[2]

dz += Bal0[3]
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move al0[dx,dy,dz]

)

fn call Move =

(
Keep Old Pos()
Root_Move()
Back Bone3 Move()
Arm_Down_move()
Hand move()

Head Move()

LegDown Move()
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