j:&ﬂ:k .u-/ll_.\L

GitHub Repo: https://github.com/pengsida/learning_research



https://github.com/pengsida/learning_research

Agenda

BE—NEASIR A EAET, anfE]HE
- Z{a*8idea

o YN{A]{HISCLE

- M 51X

H—R 3. B

G4 ;




n{a[#8idea

= HNERFE R, Problem-driven research:
1. BEEMABH A EMNKZEIRETA

2. 1IAEIXBfrBroadmapgft4 (EHBWELEmilestone tasksZAAX,)

3. tR#Eroadmap, TESLEHHAE L BIAIZ MBS A o] jR
4. TEERR7FE



T

Intelligent avatargyi<iz
roadmap:

- KITB¥R: Mmotion sequences

FH ABE R %K avatar

FRFM

Roadmap —

Seminal milestone task: f£—Egmotion sequence®:>]—
physics-based humanoid

milestone task: 7£% E&motion sequences_ % >]—“ physics-
based humanoid,

milestone task: —“>control policy#EiZ% 2 body shape -(3)

milestone task: & Ffuser control +7)

- milestone task: S5¥{FHEE 15

milestone task: discover new motions, 1thumanoid BzhiZiE

HEhfE. (B RREEZMEZHEFImotion sequences3illl4k

humanoid)

- milestone task: fl/fonline video#%4#&%# >Jhumanoid

milestone task: $¥humanoidi# = FHEE -2
milestone task: £ 2 A 2X H #humanoid
milestone task: 1thumanoidiH 1 5 HYEENGE S

milestone task: what is important in the next step

1

©

@



N {A] il Eroadmap

1Hidnovelty treefBB C -
1. 53 B R ARENRZHIL .




Yn{a]#l E roadmap

J‘Ei\‘inovelty treef5ENE C :

URLINE

I,

F it

HERIAEE

a8 El’\JmiIestone tasks, FFRIZIELEIX
taskiIEE—mIL X (13Enovelty)

Roadmap —

Seminal milestone task: f£—E&motion sequence>]—1*
physics-based humanoid

milestone task: 7£% E&motion sequences_- % >]—* physics-
based humanoid,

milestone task: —“>control policyfE{Z# % body shape -(3)
milestone task: E#Ffuser control 7)

milestone task: S5¥FHRZE (15

milestone task: discover new motions, ithumanoid 8zhiZHEET
RIEhfE. (BRREZMEIERImotion sequences3EillZk
humanoid)

milestone task: | Aonline videoAY##E S =Jhumanoid
milestone task: $¥humanoidi# £ FEHENE -2

milestone task: 3£ 2 A 22 B #humanoid

milestone task: ithumanoid#B & M & F &N EED

milestone task: what is important in the next step

_@

@



Yn{a]#l E roadmap

1#idnovelty treeFEEIE C -
3. L R IEmilestone tasksiH TV, HRIBHBRERMR

pipelines/representations, F#ri2igt1Zpipeline/representationfJE—mIEL
(2Znovelty)

— ASE 1)

pipeline: % =) —"low-level motion controller, B%>]—1 I Physics-based Character Controllers Using Conditional VAEs
— latent-conditioned controller, %iitilatent, itlow-level motion

milestone task: 7£ % E&motion sequences % >]—"physics- ] controller§i tiaction, controlVAE: Model-Based Learning of Generative Controllers

based humanoid, — for Physics-Based Characters

fllconditional VAEZ [E)ER T FHdifferentiable world model% > motio...

pipeline: % >Jexpert motion policy, BHESEI—EINZ A Scalable Approach to Control Diverse Behaviors for
sequence Physically Simulated Characters



N {A] il Eroadmap

IEidnovelty treeFEIE 2

1.
2.

Fth B E M A EIRZEHIL .

BT RiEIS I, B HEarAEE A milestone tasks, FfricizHiZ
taskBIEE—&HIL X (13novelty) .

1510 TR #Emilestone tasksi#{TIAZE . MIBLHER T MY
pipelines/representations, F#ridizdiZpipeline/representationfyss—
B3 (2% novelty)

R#Epipeline/representationfF 453, VAL (3%Enovelty)




fRIEnovelty treeffs & R o] &

Seminal milestone task: £—E&motion sequenceZ 3] —1° T
physics-based humanoid

] [
° IEE Il:j _/|\$ﬁ E,\J mi IeStO ne milestone task: f£Z EZmotion sequences_t%:>]— physics- ®

based humanoid,

tas K o milestone task: —“>control policyE{Z#Z 1 body shape -(3)

milestone task: E#F#user control 7)

° ﬁ%*ﬁ —/I\;]%- ﬁ):l:ﬁl_‘-_l\:_;:::l: I\E milestone task: S5#{F#IZZE (15

Roadmap - milestone task: discover new motions, ithumanoid 8zhiZHEET

BJmilestone tasks. MEDE. (% REEFE HBImotion sequences3Rill4 @

humanoid)

milestone task: F!/Aonline video ¥ #E =humanoid
milestone task: $$humanoidi# E FEHENE -2
milestone task: £ 2 A3 H #Jhumanoid

milestone task: ithumanoidifi M R EEENEED

milestone task: what is important in the next step



e L R 5] R B AR

—NEKERFATIEZ AR : BARNARRE T EMES, )
MREARBARARRAR, BEORAESRHAEIEAR.




i L R R 5] R B %

—ANEKERFATIEZ AR : BARNARRES T EMES, )
MREARBARARRAR, BEORAESRHAEIEAR.

BAEZROBWHITIA: HEZMEEMLRE N, XLEFRERR
2o, FeMIEZEEchallenge-insight tree.




Z5/Nchallenge-insight tree A9+ (Ej{LR)

insight: sampling strategy

DeepMimic
challenge: 1R ¥ 7Etraining motion_t% =] physics-based modelfY insight: {Rilftraining datafy G &
control policy
insight: #Btarget posefEfgcontrol policyf5N, BU/NFESIEE,
({BX REEth SEUBRIAY TS /A R BEE Htraining motion)

~

1. Residual Force Control for Agile Human Behavior Imitation and Exte..

Challenge-insight tree

. g g
R T insight: {#FGANI/l|ZFlatent space ®

1. AMP 2. ASE

challenge: & Fphysics-based model* =] generative model , insight: {# f VAE])||Zlatent space

1. conditional VAE 2. ControlVAE

insight: {# M diffusion model

challenge: simulatorirewardf2 (AR EARBLF, SHIFAIR  insight: {£/differentiable world model
iE world modelfJfE b3 Frewardp] DARH EIFAIHEE . 1. conditi.



4R B *Eidea By |H,

HHEIFEFRA R, R ESEHEFRKME roadmap LRIFE
—/“milestone task, XEFERSZMEE=MIHITIE,

15F -
1. NeRF&LRAIATIR, HIH T VolSDF. NeuS.
2. Stable diffusion 3k aRT{%, I T DreamFusion.




R EFEZEJRLS: By B+
EIRISIT. EEINT:
- BIfA—EL AT, EEACEERINAEE ISR SHA.

. SR A EHERE LB AR .




Agenda

LE—NHER S EIET, anfa] it
» ZN{aJ?Eidea
* SN{A] I SELS

s WA BB

H—R 3. B

G4 ;




PR IR S

BE=E1TAE:

SR REIRVE R

o JN{aTFx B SLE A work By R
o AN B AV LIS




MEEEER3R, BISLEAHER

« BIAE T novelty tree, {IAEFESCE LG IE S AIsotaBF JA7EIX L
milestone tasksByF=IN .

- IROFE AR, BAESSERFWIE.




o4 OR - ESMT gl

[ |dea
¥
| mrsm |
¥ Z3
[ SRR ]—[ HHEMMR, itk dea ]

l 785

| BEEM, ST |




n{a] k% 2 £ 56 ASwork B J& [A

1. BB — 1 EEwWorkBFYSEIG R A .



] % 2l SE46 A~ work B J5 Al

1. BB —NEEWorkAY LG kR 7N

2. FEWOrkHYSELG EiEK SN

SLIS AworkUEmE

Al

RPe, HEIT

g A work, MMELFH



] % 2l SE46 A~ work B J5 Al

1. Bk E— 1 aework B SEIR AR AN

2. 7EworkHYSEIE EZR MR, HEITFSwork, MTEALSH
SLIG ASwork IR R & .

3. HEB—MFHAworkBIEZLUG, FHEARRE. JIHRE
ZEVATREME . XL REMEHEN F -




] % 2l SE46 A~ work B J5 Al

1. Bk E— 1 aework B SEIR AR AN

2. 7EworkYSLIE EER P MARTE, HEITFAwork, MTMEALSH
LI A work gy R mE IR &

3. #&ER—mZFEAworkiVEZELUE, FhixAKER. JIERE
ZEYATREME . X LA EEMHE T

4. SLIGIGWF—R X NEE.




AR N D AT S LG S work BY 3 AR & [#]

—IRBARTHEARIER:

1. AlgE=KFEBbug.

2. AJRERBEAAL BN . BEABRMMW=MAlsE: BEREE
Xt BRERT L Mricks. BSEAARBFRSEARIT,




B3 K AYbug

1. ATLURITRERBR MY, EmH SR E S mEl 25
—if. AL EHIERshape, BRI MMM RIE Rk

g ]

2. XPbugrlRER M A EARIEMARNL, AEEEFILX
& RN RAXEFEY 7 BEXEENMN.




E & AR o) @

— PN BV HEREBHXIE XX AT A Kwork, B 1ERT
HAtricks.
BRI X E A #ablation study, BEFEZRIML IR 2 RE




o4 OR - ESMT gl

[ |dea
¥
| mrsm |
¥ Z3
[ SRR ]—[ HHEMMR, itk dea ]

l 785

| BEEM, ST |




NI A Y SE T : ISEIwIc SR

—EWICREBETNAS
« SLEGRYERY: fEiR AT AMIX AL, BRI SSEREMH 4.
« SLIuHYsetting: TAaFRIMIE LMAYSEL, FXA EBHTANS.

- RRIWAR: BRURFNLRTIFHIRER, SETRLERMEL
2R,

o DITSRIGLER SLNEREDRTETE . MRAFETE], FEESSE
& A~workBy & A .

* MXT—HRISELE .




Agenda

BE—NEASIR A EAET, anfE]HE
- Z{a*8idea

o YN{A]{HISCLE

s WA BIL3L

H—R 3. B

G4 ;




A B3

SWXHMERE %R, EFEREL:
1. ERRM: FIEIBEARBER. X7

—

N RER,

O

el
A
==

]

MNelg: AL X Tmodule. X/ module Bt 24work. ig

FHN—IKE, FrFmethod tree.

2. Wb3: R#Emethod tree, FRIEiLIHIstory, ZEIBEMAYSLLT,




AR IR /5 ARIFRER : method tree

A+ 24X "module
HEER1 <

X 1 module A {t+2%work

N2 Bi1X "module
e <

iX“"module 91t 24 work

N4 HIX T "module
1E1R3 <
X 1 module R {t2work



WNATRRIEIL SCHstory: EliE, RFIEHE

El¥E

1. BEAHEIL T Y Bcontributions. iR#Emethod tree, FH{1E
Z 1818 S contributions.

2. AfE, BRAffF{iIcontributionsfyiFAL =214, #ERT 1T 4technical
challenge.

3. &5, tRIEXMtechnical challenge, BEEABEITILZ RIS E

5| B 38R T Bitechnical challenge.




WNATRRIEIL SCHstory: EliE, RFIEHE

CHE

1. TBILICHITask

2. BT ZRIH A IAS| I 18R T BYtechnical challenge

3. AT ERRIXMechnical challenge, F{ 132 T xx contributions.

4. FAIcontributionsIEARLEBEH 4,

|




WX — IR M AR

1. XTEEELE
2. Ablation studies.

3. Applications. demos.



5 {1 +2.ablation studies

— BB S T —%core contributionsFAE | pipeline moduleF

— Lt design choices.

L BESIRERCore contributions ¥

B4&i#FEXtdesign choicesEREMNEBER.

‘performance &N,

THY




5 {1 +2.ablation studies

o« — NN RKFEFMIENBIRT#ALSTEE &, % H 18 3CAYcore contributions
AR —LE EZE BJcomponentsXT it X F5 A performance &2 .
o —LE/NFAMEN AT AT EEE . BN S HIFIE—
pipeline moduleddesign choicesXtif 3 77 i&performance B 52
(FEMBENEURMY, HiEXtinput dataREREURM, TXKE

-/ design choiceXfperformancelys i) .




i+ 4.applications/demos

* ¥l demoFIE X HIFM A BIEBEKHIX R

LINE XA BB Efworkl s, REEEZHE B4
HOBIE _ EsELG, BEEZENNIR, ISREZXEMNE . KKERIE
EE— B LeMAToENEE, XE2—NMEXBITTE

[ -







