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CMU Graphics Lab Motion Capture
Database

http://mocap.cs.cmu.edu/

e Human Interaction
two subjects

e Interaction with Environment
playground, uneven terrain, ...

e |Locomotion
running, walking, ...

e Physical Activities & Sports
basketball, dance, ...

e Situations & Scenarios
common behaviors and expressions, pantomime, ...
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http://mocap.cs.cmu.edu/
http://mocap.cs.cmu.edu/motcat.php?maincat=1
http://mocap.cs.cmu.edu/search.php?maincat=1&subcat=1
http://mocap.cs.cmu.edu/motcat.php?maincat=2
http://mocap.cs.cmu.edu/search.php?maincat=2&subcat=1
http://mocap.cs.cmu.edu/search.php?maincat=2&subcat=2
http://mocap.cs.cmu.edu/motcat.php?maincat=3
http://mocap.cs.cmu.edu/search.php?maincat=3&subcat=1
http://mocap.cs.cmu.edu/search.php?maincat=3&subcat=2
http://mocap.cs.cmu.edu/motcat.php?maincat=4
http://mocap.cs.cmu.edu/search.php?maincat=4&subcat=1
http://mocap.cs.cmu.edu/search.php?maincat=4&subcat=2
http://mocap.cs.cmu.edu/motcat.php?maincat=5
http://mocap.cs.cmu.edu/search.php?maincat=5&subcat=1
http://mocap.cs.cmu.edu/search.php?maincat=5&subcat=2

CMU Graphics Lab Motion Capture
Database
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e How is this data captured?
We have a Vicon motion capture system consisting of 12 infrared MX-40 cameras,
each of which is capable of recording at 120 Hz with images of 4 megapixel
resolution. Motions are captured in a working volume of approximately 3m x 8m.
The capture subject wears 41 markers and a stylish black garment.
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e https://babel.is.tue.mpqg.de/
CVPR 2021, BABEL: Bodies, Action and Behavior with English Labels ((RXIRE)

o https://amass.is.tue.mpg.de/ (smplt&=;,, T5BEmMesh)
ICCV 2019, AMASS: Archive of Motion Capture As Surface Shapes

e https://www.lanxmason.com/100style/ (75100 XEIRE)

100STYLE: This is the 100STYLE dataset, it contains over 4 million frames of
motion capture data for 100 different styles of locomotion.

e https://github.com/EricGuo5513/HumanML3D
CVPR 2022, i N Firas I ABIEIESE



https://babel.is.tue.mpg.de/
https://amass.is.tue.mpg.de/
https://www.ianxmason.com/100style/
https://github.com/EricGuo5513/HumanML3D

W) XL Motion Captureziiiz?
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o 1IZH)EE4IEFEENEF.(Motion warping)
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Michael Gleicher,
“Retargetting motion to

new characters ”,
SIGGRAPH '98
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o m(t) =my(t) +d(t)
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£9Rf5l-=: Footskate
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Ultrafast and Controllable Online Motion Retargeting for Game Scenarios

Tianze Guo', Zhedong Chen',Yi Jiang', Linjun Wu',
Xilei Wei?, Lang Xu?, Yeshuang Lin3, He Wang?, Xiaogang Jin'
Zhejiang University, 2University College London, *Tencent Technology Co., Ltd.

Tianze Guo, Zhedong Chen, Yi Jiang, Linjun Wu, Xilei Wei, Lang Xu, Yeshuang Lin, He Wang, Xiaogang Jin, ‘“Ultrafast and Controllable Online Motion
Retargeting for Game Scenarios,” ACM Transactions on Graphics (Proc. Siggraph Asia 2025), 2025, 44(6): Article 260.
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1=Z5fliR & (Motion Blending)
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m(t) = a my(t) + (1-a) my(t)
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®ameanim'com

Blend Speed



=SB (Motion Transition)
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1=6hTE(MIB, Motion In Between)

Xiangjun Tang, He Wang, Bo Hu, Xu Gong, Ruifan Yi, Qilong Kou, Xiaogang Jin, “Real-time Controllable Motion Transition for
Characters”, ACM Transactions on Graphics (Proc. Siggraph 2022), 2022, 41(4): Article 137.



1=6hTE(MIB, Motion In Between)

Xiangjun Tang, Linjun Wu, He Wang, Bo Hu, Xu Gong, Yuchen Liao, Songnan Li, Qilong Kou, Xiaogang Jin: RSMT: Real-time
Stylized Motion Transition for Characters. Proc. SIGGRAPH 2023: 38:1-38:10



Real-time Stylized Motion Transition for Characters

Anonymous author(s)

Submission ID: papers 434



1Z5])El(Motion Graph)
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Lucas Kovar, Michael Gleicher, Fredéric H. Pighin: Motion graphs. ACM Trans. Graph. 21 (3): 473-482 (2002)
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1=Z5/]El(Motion Graph)—§ll+

Melee Attack

Dramatic Death

=

Simple Death

ey ® —> N, |dle/Run Special Attack

Body Hit

Head Hit
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Creating Gollum




it& 1 A{B(Computer Puppetry)

Hyun Joon Shin, Jehee Lee, Sung Yong Shin, and Michael Gleicher. 2001. Computer
puppetry: An importance-based approach. ACM Trans. Graph. 20, 2 (April 2001), 67-94.
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"#{E" ——James Cameron, [Cinefex]

TR (IRX) BFEETRES, WetaZyMEE: T —SFAIRTIEING RSk
GRIESHUTIEHIT T RERNZIE, LUXBIRRERAYER" —

TTHIAR

—Joe Letteri, [Cinefex]
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HARTRASE TFEWetals, AERBNSSICERETHKE
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"#{E" ——James Cameron, [Cinefex]

TR (IRX) BFEETRES, WetaZyMEE: T —SFAIRTIEING RSk
GRIESHUTIEHIT T RERNZIE, LUXBIRRERAYER" —

TTHIAR

—Joe Letteri, [Cinefex]




ABERIBHNSEHIR

e We can capture the facial movements by using optical trackers, or simply
tracking the features of the face

e But the geometry of the virtual actor is different from the actor — how to
control the virtual actor

e Expression Cloning (FE{&EIE)

34



ABuFRI55EIEMESR (Siggraph 2001)

Source model

Motion capture data
or any animation
mechanism

Vertex
displacements

Source anrmatron

= Dense surface
#J Deform correspondences |

Target model

Cloned
expressions

Target anrmatlon
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A FEATURE-BASED APPROACH TO
| -! N A /‘ F N 'y .‘ _‘f . ' */. r / _.‘l / e\ AN N ;',, _;“

FACIAL EXPRESSION CLONING

Noh, Jun-yong, and Ulrich Neumann. "Expression cloning." In Proceedings of the 28th annual
conference on Computer graphics and interactive techniques, pp. 277-288. 2001.



The Digital Emily Project:

—ERESLRA B R EE]

e Paul Debevec, University of Southern California
http://ict.debevec.org/~debevec/

O & & N, @
v Fotedr )fll‘.

.....

o HBFESL(photo-real?)
s ARERINBE LIEEEE, FELHAKRSHEEMAARD L
n TEESEIHEMNAE
s ZiFE 5 (digital doubles): ERFTEEEHE
 BAANFR: EEERENERSE
o EHSLREARGENE v ]



http://ict.debevec.org/~debevec/
http://innovations.coe.berkeley.edu/vol4-issue7-sept10/debevec
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Facial Rigging

o FEERIERTIEDRA:
= TURAIZAN
= ESCAYERIN
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HEPEHERIBRFAFACS
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Facial Action Coding System

Paul Ekmanig4
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HEPEHERIBRFAFACS
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TiEm: Emily
O’Brien

(R LZPRIEE
(The Young and
the Restless))
FRJana Hawkes

HIMEE

Light Stage 5, USC
ICT

156 white LED
light sources
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Diffuse (low-res) geometry
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Diffuse texture




Hybrid normals
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FEHIL IR (Teeth)




g (Character Construction)

. B AN SR SRR — MR AR

o PbARIERIIRIR:
o PIIGIEEIFTEGRE
o FHHITES
o EROTIRIXR
o YR ESRIIRIAII




g (Character Construction)

o IHERIERRIS NI EEN, TIE
SRR Rt 2 R —EE.
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LV T =5,
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Blend ShapeSO - = 4000 polys done in
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fAtfdiE——Blend Shapest2BIRIt35E

o WMITNITFHERINRISERELSE/Blend Shapes?

= Mater Mesh5i3faiREISBRANRE
s H(EEIRE M AEER ST RIF TENEME L

» REENRHEEMESENTAREERBEN RIIXRKER

Master Mesh Uncorresponded High-Res Scans




fAtfdiE——Blend Shapest2BIRIt35E

¢ LZ\E:EQ\EE;IE@QE@HB@ Master Mesh Uncorresponded High-Res Scans
» REURGAF AT REARIM,
REN=RAK,

s FRFIRRAE X HIERE;

» TRFR(EEEIRE Z AN
XTI MR ZAE S R

Irregular Edges Mesh Artefacts
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fAtfdiE——Blend Shapest2BIRIt35E
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Master Mesh Uncorresponded High-Res Scans
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fAtfdiE——Blend Shapest2BIRIt35E
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fAtfdiE——Blend Shapest2BIRIt35E

SXiEBETFT AR

Manual Mesh
Cleanup




fAtfdiE——Blend Shapest2BIRIt35E

o HREEITET, Master Mesh
RN TREN
BRI K ZR

HIFRERXT M R ER

» AEEBI— 1 BEHFARY
Ybry e AVL LN IV =S
ET=H#TEE +AM
— B4 + 2 DRSS

59

Sparse

Correspondence

U

Automatic Dense

Correspondence

Expression Scan




HF Blend ShapeshiziiE
o RFLZSRBHIFAR

Blend Shapes

o IEXLEARNARGEShapelFAFRIEE

(a) (b) (c) (d) (e)




HF Blend ShapeshiziiE

o RIEGEEIXEBlend Shapesski82IHTERIZEIE
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e S;;: Blend Shapeskf&HISEIT TR
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FimDtr(Performance Analysis)

o ERRNERAIRER, KK
T BV RS R T

o IRERAGEPIFAE

o BABREISEIEL

T

o BEMERIMT




Bt

N

FimE D tr(Performance Analysis)

B RF A

ZI AR RN

BRI

BRI =24EZ5H), T

& LERERG

HRAYAR



Calibration-Based Animation
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UnrealfJ=ERH & "Siren"gE%XK T !




UnrealfJ=ERH & "Siren"gE%XK T !




UnrealfJEHfE"Siren"HEREIFEXT !
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SLRIEIF A Siren;E2R B AR IER: (BiflNextT{EZE)

e https://gameinstitute.qg.com/course/detail/10130
o X—EENANNRIBEESIGGRAPH 2016/YRealtime liveIATsE

TEI’J,ﬁ%Zij, Hellblade, EpicEELLINEME FRealtime live X3Z,
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NEXT studio present

73


https://gameinstitute.qq.com/course/detail/10130

FAIRE TN Next TIFES{FEBIZIFA

Qinjie Xiao, Hanyuan Zhang, Zhaorui Zhang, Yigian Wu , Luyuan Wang, Xiaogang Jin, Xin Jiang, Yong-Liang Yang, Tianjia Shao, Kun
Zhou: EyelashNet: a dataset and a baseline method for eyelash matting. ACM Trans. Graph. 40(6): 217:1-217:17 (2021)
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e The Digital Emily Project



mIFRARRS : Text2Motion

%

a person steps forward with left leg walking in a circle a man gets up from the ground, walks around in a circle
counterclockwise motion swinging arms and returns back. and then sits down on the ground again.
" -
A person punches in a
manner consistent
a person runs forward, then turns around and walks in the a man postures his arms like holding a dance partner and with martial arts.”

opposite direction while swinging their right arm. dances the waltz from the right hand side to the left hand sid



mIERHFRRE . TEXT2HUMAN




RIFJREH S Text2Portrait

“A boy, solo, male focus, black eyes, pink hair,
wide shot, day, teen”

Yigian Wu, Hao Xu, Xiangjun Tang, Xien Chen, Siyu Tang, Zhebin Zhang, Chen Li, Xiaogang Jin, “Portrait3D: Text-
Guided High-Quality 3D Portrait Generation Using Pyramid Representation and GANs Prior”, ACM Transactions on
Graphics (Proc. Siggraph 2024), 2024, 43(4): Article 45.



RIS . Text2Portrait




The End



