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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 L ocomotion
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

RRRRRRRR

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.

o IEHHIEEUEB 28I ASF/AMC, BVH
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W) XL Motion Captureziiiz?

o Bz (Off-line)
n BTN, PRIEEIFHITEIE
s ENIEEUREE
o MHRIEHE
o WEmIEIEHITIES (Blend)
o fE2&(on the fly{&X
o £%(On-line) (FRIEFIE)
s E T ERNSCIREERISEIRE




IEE B3R ZRRIL I

o IZESIEFNIZEIER, (Motion warping)

o 1ITnEUERYEER

s BEEIRETEI AR EIAEE L,
s BEEEHEERNEZR (with the same structure)
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IEE)EIERE S IE

o ETNEELME o BIENEMZHES
- %ﬁ;w* S b= ) o {REIEIK
o (EIRERS: FREAEHNER) = BB
o ERERSY: BSERIEENERT) o BB
o IETNAVEIE/RIE/TH = ISHISSR

PY _&'_F: E— ab =5 —
. SHEESHER, EEBEAME MERRIReRIEaNATS, TAFIRFR

S — LR R4 ® Ll}f IEZ;EL/_J:EJJEIJﬂ&EQ; 5”59%5
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n IEEIHIEAE?
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o R HIZFEMR, R B B G, BRE
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Michael Gleicher,
“Retargetting motion to

new characters ”,
SIGGRAPH '98

R B T BRI B TR o I 3 LR

BRETHYFTIE
HroE bl E LSRRG

ATHNENRIERE— T (space-time), FEZMLIRAIILICIAIRR,



IZE)EER

o m(t) =my(t) +d(t)
s M) : REIEEN: m(t) : EERNED]
s d(t) : I NEEIZERVIER
o NMRAZEBEERRIGENZED), WHIrRESHEBY
Bz BRIHEBEIERASKWY.
o EEDIEEMARE— 1 HLIRBMLE) :
= FRENETIM(L), HREE(M(D) O C
o () : IRSTE, ¢ ; B NaiveEEmiEs [CLKL/)
o 0 € {£>=}

= BRAMEBFRREL: g(m) = [, (m(©)-m,(t) 2= J,d()?
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£9Rf5l-=: Footskate

o Footskate (}Ti) : BE—FZE
SRENAESINS;
o Penetrations (8EF) : E—f&
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1Z5jlike & (Motion Blending)

. IEFRERE S ELERNIE—ID
s LR E2HRE
m(t) = a my(t) + (1-a) my(t

XE— M MmAYE(E

®ameanim'com

Blend Speed



=SB (Motion Transition)

o IEHIEXSEINERER/ MBI FEL
o HEICMINERREE

I -

= 1=EIE(motion graph)

_ n XK HERERYIEEIERER
. o NREHEBIEN, WRESZ

. . A
1 . 5"_,-"-. T e ’ ej(t)

. MEEEBEEST, NIHERERE




=SB (Motion Transition)

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.
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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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o NEEERIE
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RO TAE,
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HARTRASE TFEWetals, AERBNSSICERETHKE

R ERIEBIRYZ

C#E{E" ——James Cameron, [Cinefex]
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—Joe Letteri, [Cinefex]




EF s AREES: A

. BRENFEEETARFBETOTRI— S ERARERE,

BEREATATEER:

1.

(EREEERIRE AR ER B S A ET AR ANZS];
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4. IRIEFEERARERN VEERSHINGN, ITEHEBRARRERRINRIE

HAPIERRARERE,
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xiEa —HHIRE,

B RERSRENINE I RRIEE SR EE —SERBNBERARRE L, [FE&R2
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Motion capture datal Motion capture Rigid head motion
’ .

data analysis l

Gesture
recovery

Subtle facial expressior]

Motion capture

v
Expression
transfer

Final model with the
corresponding expression
and gesture

The target model with a

neutral expression .
The expressional target

model
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Demo

Facial Expression Synthesis

using Laplacian Deformation

31



The Digital Emily Project:
—E%@Aﬂﬁ%ﬁﬂﬁﬂ

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

» |.Hl’< ||Hf|t‘.

o BBHHEL(photo-real?)
s ARERINBE LIEEEER, FELHARSEEMRS D
n TEESELHEMRNAE
= F&B(digital doubles): ERITEEZBRE
- YA BEEEAORREE

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

o FEEEIERTIERA:
= TURAIZAN
= BRI RIN
o (RIS, EERRIE(RIE
» B3LAEE]
o IEEWRESE, BEREERED AR
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HEPEHERIBRFAFACS

Facial Action Coding System

SXFAHBPaul Ekmani2 BAYE B ERB R FFACS

T

FRARINSI AR AUESRIBM—HEAAREBOBRES

SRS — RGN T AT ARENE, FXLe S TTAT AT
BHINIRIE
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HEPEHERIBRFAFACS

Facial Action Codlng System

o NTENEmMIlyEE, £
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TiEm: Emily
O’Brien

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

HIEE

Light Stage 5, USC
ICT

156 white LED
light sources
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Capture time:
3 seconds

BARBEMFELISK

2K / 4K resolution
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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)

. Bif BRSNS R SRR —  EIT AR

o HhAXIERVIGNR:
o MITSTRENFIERRPE
o FA—HHYTWEE
o FRIDIINIKER
o WPHE FARXIMAYXIE




g (Character Construction)

o HSENRERIMSHINGIEAERN, mE
FIXAREREERA R,

o A IHEXTPMERYNE %%L{TEETEIXMQHC
(Re-mesh)LUEET48E, EFFMESCEH—
Bl ZET K5Tk.

o REBEENZPEMBRENTNAERE
AIFEREL 2 [AFAERIXI N R ZR, MTTDEERSL
Blend Shapes,

Irnll

. et = 4000 polys done in
o PSRRI S WERERE SR T Waya

H(ERS. ST B SIERHREAINL -
EILESEIRE ., Re-mesh/GRYPERIFEIRE —E RIS
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fAtfdiE——Blend Shapest2BIRIt35E

o WMATNITFHERINRISERELSE/Blend Shapes?

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

» REENRHEEMEENTAREERBEN RIYXRRER

Master Mesh Uncorresponded High-Res Scans




fAtfdiE——Blend Shapest2BIRIt35E

¢ %\%ﬁfﬂ%ﬂéﬁ%)&l}ﬁ Master Mesh Uncorresponded High-Res Scans
» REURGAF AT REARIM,
REN=FI,

s FRFIRRAE X HIERE;

» RFR(EEEIRR Z AN
IVE S )

Irregular Edges Mesh Artefacts




fAtfdiE——Blend Shapest2BIRIt35E

o HEERESBEA—HHIBE

Master Mesh Uncorresponded High-Res Scans

n ERI N AYERIEXIE;

- TEEGERTES, M I.I l:’l I.l
Bty o '

s RS, IRHXE, F

B

X 1g;

d



fAtfdiE——Blend Shapest2BIRIt35E

o BIEEMIlYS

Texture Based
Markers
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fAtfdiE——Blend Shapest2BIRIt35E

SXIEBETFTER

Manual Mesh
Cleanup




fAtfdiE——Blend Shapest2BIRIt35E

o IHERELERTTER, Master Mesh

S TR S
P SITE ___ —

Sparse
s TREREGE T MeshZ|g] . 3 Correspondence
RTRIIX R st
» REEET—IETIFAR i S @
YRdEREAVE RS IV S S il Automatic Dense
SRSl ¢ Comespondence

— 2 + 2 DB
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HF Blend ShapeshiziiE
o RFLZSRBHIFAR

Blend Shapes

o IBXEERNIARGEShapelFARIGE

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




HF Blend ShapeshiziiE

o RIEGEEIXEBlend Shapesski82IHTERIZEIE

Ej: C1+ Cz +C3+ +CF—

A




o FHTEEEEHIIEEE EA—La (FLTFIK) , MAERNEF

FACE IK :%

+ Cs . + Cr

e S;;: Blend Shapesff&HISEIT TR
o S : RERANKERIEINTTIR (— Blend ShapeGn /=)

F
S; = C;S;1 + CySip+... +CpSipi = 1,...1; z ¢ =1
=
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FACE IK :?
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o SXHE/N3EENEREIC,
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FimDtr(Performance Analysis)
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FimE D tr(Performance Analysis)
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Calibration-Based Animation
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"he Curious Case of Benjamin Button)
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UnrealfJEHfE"Siren"HEREIFEXT !
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SERIEF A SireniE22 i NG

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

TEI’J,ﬁ?idz Hellblade, EpicEELLINEME FRealtime live X3Z,
X RITHE- gﬁ/—?—%ﬁ’l "HIREK" Zk%ﬁb%k;kﬁl«)\lﬁﬁﬂii
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NEXT studio present
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https://gameinstitute.qq.com/course/detail/10130

o Motion Capturez¥:

=4 ME

e,

o NEERBEIE

e The Digital Emily Project
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The End



