*

Andrew Hsiao

2024/12




N ;{ '
{(\y:“\v\\\\\e

~,-‘. " -
N A -

a4%

1 D AT 1

o e g e o AT -2 -
ETE AR

ety et

| — A

R R

r Z s
A
VR TORRE, -§ BT
e e
1 Ras
el S
y - . i L
' - e —— -l — L — [- ENEUPSSFINSY SRS —e e e - ~’/' 7 -..
\ 7 o ‘'’
' ' ' 4 s 4 g
" ) 5 g 2o/ 1 y o 5 h

U oreYA

AR

CAICCOLIEL LALLM TV T T

8

- Automaton

MAELZEL’S EXHIBITION,
No. 29, St. James’s Streel.

Chess

Player

The

Being retumned from Edindurgh and Liverpool, where [giving the Pawn and Move) it bafiled all
Competition, i upwards of 200 Games, although opposed by arr THE nesT Pravens,

#ag opened itg Fecond Campaign,

WITH THE ADDITION OF THE

AUTOMATON TRUMPETER,

AND THE

Conflagration of Moscow,

In which Mr. M, has endeavoured to combine the Ants of Desiax, Mucnansx, and Mustc, so as
produce, by a novel Initation of Natare, a pesfect Fac Simile of the real Scene.  The View is from
an elevated Sta on the Fortress of the Kremlin, at the Moment when the lnhabitants are
evacuating the C al of the Czars, and the Head of the French Columes commences it Entry,
The geadual Progress of the Fire, the hurrying Bestle of the Fugitives, the Eagerness of the
Invaders, and the Din of warlike Soends, will tend to impress the Spectator with 2 true Idea of
a Scene which bafiles all Powers of Description.

0O PD I PP P O ———

The MORNING EXHIBITIONS beginat 1 and 3 o'Clock, and the EVENING EXHIBITION at 8
precisely, when GAMES will be played AGAINST ANY OPPONENT, to whom the double
Advantage of A PAWN AND THE MOVE WILL BE GIVEN.

Admission 28.6d. Children 15.6d. cach.

= Each Bxhibition lasts One Hour. Should a Game oot be finished in that Time, the Party will be at
Liberty to take it down with 3 View to its boing resumed at acother Opportunity.

Mr.M. begs leave 1o announce that the Oncursrrioy, the derowaroy Thoxrares, the CoxrLacnariox or
Moscow, and the Patent for the Murkovonns, are to be dispored of.
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The Autonomous Chess Player

a. Self-Play a; ~ T = ay ~ T a; ~ T
]ﬁ =) ooo .;
AlphaGo Zero
T T T —~
i 6 J % Chess Shogi Go
b. Neural Network Training
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Action Policy & Value Neural Network S 1000 -
a. S:Iect b. Expand and evaluate c. Backup d. Play 0 -
Repeat J
5 i$ $ e -1000
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A g == AlphaGo Zero 40 blocks ~ se== AlphaGolee  se=s AlphaGo Master

Environment States & Rules

Reasoning MCTS



o The Autonomous Chess Player
TLHETAY AlphaGo Zero
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2010 - 2024

Training compute (FLOP)

1e26
Gemini 1.0 Ultra @
GPT-4 @

1e25 =
g Al Ag ents Liama 3-908% o
PaLM (5403) @ ® o0 NVLM'D‘728 S
1e24 ERNIE30T|tan = ® "~
AlphaGo Zero ® GPT-3175B (davinci) ¢ Yuan 1.0 @ Galactlca o AFM gort de‘“ce
1e23 Meena 7 GPT-NeoX 205 ‘ StarCoder ® Ope!p\LLA
AlphaZero @ . o ® ©
Noisy Student (L2) 6 LUKE RET‘I?O 70 of -G GraphCast &
GNMT @ ContextNet + Noisy Stddént ® @ 5INOVr2’l CHAI-1 @

_ V|T G model &u
AlphaGo Lee @ ALBERT‘?g"afge ‘ ( 80 HyenaDNA
1e21 , e DD-PPOYe — T r‘olyCoder
SNM-skip @ Big JransformenfoP Back-Translation @ & p | ) D'T'XL/2
. _ IMPALA ERNIE GE«N‘(Iarge) Contrlever ONE PEACE e
© Seq2Seq LSTM @ MOE-MUIU ® ,‘i‘v = S

VG0 ResNet-200 ¢ | od' - 'l:ramsformer locals attentlon (NesT-B) MultlBand Diffusion ®

1e19 C ®  Base LM A RNLM + Contlnuous Cache ary ® © e CODEFUSION (Python) @
o :\I’rans‘E‘ o Ret.m'aNet R101 @ MMLSTM ’,Permute‘Eormer 2

1e18 o AlexNet  ° \

1e22

AWD‘LSTM -DRILL + dynamic§ evaluatlonf (WT2) @ CT-Mo§ (WT2) @

e R Mogrifier RLSTM (WT2) @
Ll Wordz‘vec (lafge) R- FCN ® Pluribus @
' LSTM LM _ ’;C:I'M N
1e16 e 8 El- REHN 1000D ® DARTS @
Y < _
~ 9" Search-Pgoven Best LSTM @ VD 'RHN ¢ ». R
IBNs = Multi-cell LSTM @

1e15 Feedio-rward NN Image generation y

Swift @

Flsher Vector image classifier

1e14 Deep Learning Era

2010 20M 2012 2013 2014 2015 2016 2017 2018 2019 2021 2022 2023 2024 2025
Publication date

https://epoch.ai/data/notable-ai-models#explore-the-data?startDate=2000-12-17

PEGATRON © 2024 All RESERVED - NO COPY AND DISTRIBUTION WITHOUT PERMISSION
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Pre-training as we know it will end

Compute is growing:

- Better hardware
- Better algorithms
- Larger clusters

Data is not growing:

- We have but one internet
- The fossil fuel of Al

{@YUKSUAO RFQI

Inference time compute ~O1

PEGATRON

© 2024 All RESERVED - NO COPY AND DISTRIBUTION WITHOUT PERMISSION
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Agent

'Ill PEGAAI SOLUTIONS WORKSPACE DATASETS
Model: LLAMA 3.3 70B Response style: Precise T &
4 You
FR2023FE Wi ?
A PEGAAI
1R - Fe AR -
Mmoo R
PEGATRON:
yIN PEGAAI SOLUTIONS WORKSPACE DATASETS ol '
Assistant: PEGAAi RAG Agent Model: LLAMA 3.2 11B Response style: Precise & & i
4 You
HITE2023 BN A T ?
N PEGAAI RAG Agent .
) ‘ : . i . ; Learning
ARIEIR RINFEN - FNEE2023 A EIRFR1,256,783,394 &% - 120225 /1,318,413,7225 &% F £ 761,630,328 &% - FEEER467% -
| | W
ylh PEGAA Planning Perception ‘
Assistant: PEGAAI Search Agent Model: LLAMA 3.3 70B Response style: Precise $¥ & ~ ANNUAL REPORT
Twse 4038
4 You
mEZUZS EW Talwan Stock Exchange Market Observation Post System
|||. PEGAAI Search Agent A t ”3? it gtk
iREYahoo S BB MHAER - HIE (4938.TW ) FI2023E21K21,256,699,463 7T - gen S Web Se arCh
LUF SME2023EM AN Cognition Action
Hta BHEGEW (ffm) HIE®E% HERBEW ( ffm) FIRE%
2023/01 124,608,998 10.50% 123,138,251 1.19%
2023/02 92,255,341 -25.96% 85,123,635 8.38%
2023/03 101,268,669 9.77% 115,562,874 -12.37%
2023/04 107,411,633 6.07% 75,061,249 43.10%
2023/05 90,623,872 -15.63% 93,665,208 -3.25% .
Reasoning Memory
2023/06 82,671,774 -8.77% 114,931,060 -28.07%
2023/07 93,585,467 13.20% 107,969,645 -13.32%
2023/08 89,353,095 -4.52% 116,036,992 -23.00%
2023/09 132,827,701 48.65% 128,860,412 3.08%
2023/10 142,204,362 7.06% 131,786,728 7.90%
2023/11 116,781,153 -17.88% 113,473,560 291%
2023/12 83,100,034 -28.84% 111,989,760 -25.80%

E#EHERE : 2025-01-03 00:30:12



Learning

Planning Perception

Layered Architecture

Cognition Action

Agent Paradigm
Crossmodality & Cros®eality

Reasoning Memory

The Emerging Agent Al Paradigm for Multi-modal and Cross-Reality AGI Multi-model Agent & Cross-

AGENT Al: SURVEYING THE HORIZONS OF MULTIMODAL INTERACTION

Reality Agent for 2D/3D Embodied Generation and Editing Interaction

i-Modality Agent Virtual-Reality Agent || Simulator/Mixed-Reality/Metaverse/Product

l ChatGPT H Game Engine , l GPT-X Interaction ‘ Mesh-Teams & Microsoft Gaming

Knowledge Agent QA

video conferencing device.

hnology is used in the
room?

oom is equipped with a

e

virtual attendees.

VirtualHome
imulation
with GPT4

Y 4 - o .
| Physical World | I Virtual World | I Agent Paradigm | | Embodiment I | Product | Physical-World Interaction Mult
Human | DallE-2
Service Robots Virtual Reality Generalist Autonomous Vehicle Gaming Instruction | at tect
Agents Autonomous itk cont >
. . i Y i A: The confere
Application Ambient Mixed Reality Virtual Avatar Vehicles Manufacturing Al Copilots e canies
Intelligence Augmerited Reality | GUI | App Assistant Embodied System Al for Health
Cameras Multi-modal Social networks LLMs VLMs Primjtive- Actuators Security
Sensors action system f
Audio Simulators Planning capabilities Mechanical arm
Infra- Mi h ioT Robotics Human
structure Icropnones Cloud Servers Reasoning system Qontroller Interaction Generative Al o
Multi-GPU Web-search Multi-Agent Planning Memory Brain-Computer Interface E Knowledge
g Agent
Physical Video Knowledge 3D Objects / Environment User/Agent Input Smart © || Interaction
Experiments Sensors E @
. Tactile gensors = >
Human Specific b~
ty Speech Big data Training Agent Action Perception Info § L
Data Compression Reasoning Intuition Control Theory System
Philosophy of mind Efficiency
ML Theory Consciousness Intelligence] Mechanics
Physics : = Optimization Q: What"
Informatics Cognition Neuro-Symbolic Science A: Blue l
> bus is going
. o N down the
Z/ Task-Planning and Skill-Observation x andith et
\ o o New Text: A
1 Me“ \ i > Learning advertisement e
i Environment > Perception o Pretraining, Zero-shot, few-shot on the side of it and ithas a
ad\ ¢ Agent ( Lt '
Pa‘ 7 ) I S S from LLM and VLM, etc. )
T Controller Interactive
Cognition I Closed-loop »
& i . -
3 < (Thinking, Consciousness, e Memory
Action Sensing, Empathy, and : i
) CHEULEI, (Knowledge, Logic, Reasoning, and Inference)
; overall Cognitive System)

PEGATRON

LS GPT-X —

<Gl

I Video game series 3D

Microsoft Flight Simulator

or of this bus?

MEGA MALL
HARDWARE

blue bus is
the street
n

Cross-Reality

© 2024 All RESERVED - NO COPY AND DISTRIBUTION WITHOUT PERMISSION




Test-Time (Inference -Time) Compute

| Al Applications |
( Al Al \
Agents Environment
| Al Models |
| Al Cloud & Infra |
| Al Semiconductor |

PEGATRON

Model: LLAMA 3.2 11B Response style: Precise & &

You
SHEH#E - REE - tA=thE . FAHUE - B 5% 2

SYSTEM 1 SYSTEM 2

Intuition & instinct Rational thinking

_ yIN  PEGAAi
95+ BRBOEEE x - RNEERY -
e A= R - KERRRNEHA 35 -

Unconscious Takes effort TEATHE - CER#HOHESMEMRENENLS 94 -
Associative Logrea BORNEE 2 - RAORKE 4 -
Automatic pilot mdLoifZ.w Bill - 2x + 4y = 94
- B - x+y=35
- fesmfE S iEsl - oS RIx=7 -y=28-
Source: Daniel Kahneman FilL - B 7 5 - G 28 7 -

[] Standard prompting
Equation only

2  You
Variable compute only /(3 : %f;&;g@%% - FA=ThE - FATIE - B B0 2
R VR [ 5
t:] Reasoning after answer >
B Chain-of-thought prompting fb  PEGAA
1. LA A0 - REBARAERS 35 -
2. FANTINE - ftEMHORMBAR MBI 94 -
60 3 BB 2 - REBHRA -
4. Fill - 2x+4y =94
5x+y=35
6. RMaIlseiss 5 BHRRXTEL 2 - 5% 2+ 2y = 70
7. KR 6 BARTRES 7 BE - 582y = 24

.My B5&ly=12
9. % y MENASE S EAENL - BFIx+12=35
10. 8 x - 58 x =23
{2 - BHRR " - 2T - BBEE LA RISHNRE -
Frll - RS s EH b " 2IExH -
Rl - #A23m - %5128 -

GSMBSK solve rate (%)

https://arxiv.org/pdf/2201.11903



Test-Time (Inference -Time) Compute

Parallel Sampling Revisions
= 100
2
. . A: So 7/4 yap/dap ... ] &
(0]
3
Al Applications : o
;ﬁp:‘z::p: =7 LM proposes answers % g
yaps=3baps, —» LM A: We have 4 dap... ] independently, in g 60 3
how many daps parallel o =
equal 42 baps? - 8
§ 40 £
A: If 7/4 yaps/dap ... ] £ 0
e 20
=
<
a I =
E = t Sequential Revisions Proportional to Inference FLOPs
nVI rO n I I l e n % Pretraining Compute =@ Test-time Compute —=« R>>1 R~=1 ~=- R=<<1
LM proposes a sequence of revisions, each

conditioned on previous revisions

Q: If4daps=7

s »[ = H = H — } Generative Verifiers: Rew_arq Modeling &
o man s St s S NextToken Prediction

Al Models @ | e ==

Token Probability

f \
Finetuned Verifier ' o |
! Is the answer correct (Yes/No)? ! I 04 —»
.’\.‘. a
-

GenRM )

Al Cloud & Infra

Finetuned Verifier Verification CoT, ]—' —" :

GenRM-CoT — Yes |-

Solution 1

Verification CoT ]—> :
PEGATRON https://arxiv.org/pdf/2408.15240

Al Semiconductor

https://arxiv.org/pdf/2408.03314



https://arxiv.org/pdf/2408.03314

Test-Time (Inference -Time) Compute t GPT 03

J
N

Al Applications
( Al Il Al
Agents Environment
| Al Models
| Al Cloud & Infra
| Al Semiconductor

PEGATRON

Competition Code
(Codeforces)

ol ol-mini  03-mini 03-mini_ 03-mini
preview (low) (medium) (high)

= ymmparsa
= RDDCCD

= green_gold_dog
H Tlatoani

= Noam527

I KevinWan

= Wuyanru

w fenggiyuka
CJ-zhuyifan

« E869120

= Xylenox
Chinese_zjc

w sevili777

= kshitij_sodani
= Mangooste

& zhaohaikun

= DPprince

- lexiyvv
= Dominater069
& RanRankeainie

= LeoPro

& PersistentLife

& dreamoon_love_AA
& wwwwodddd

« physics0523

& umbrella-leaf

= BigBag
Nutella3000-7

« Nyaan

= Zanite

= namelessgugugu
= teraqqq

« sansen

81 2751
51 2749
47 2748
126 2747
144 2746
123 2746
37 2746
27 2745
34 2744
36 2738
141 2738
49 2738
210 2736
121 2736
65 2733
71 12733
12 2731
143 2729
70 2728
10 2727
115 2726
56 2725
375 2724
20 2724
226 2722
36 2722
278 2720
10 2720
143 2719
59 2719
23 2717
29 12715
157 2713

Intelligence Conversion Table (Based on Codeforces Rating)

Model nin 1person Top % (approx.) z-score (approx.) Estimated 1Q
gptdo in 6 people 16.7%

ol preview in 16 people 6.25%
ol in 93 people 1.075%
ol pro in 200 people 0.50%
03 mini in 333 people 0.30%

o3 in 13,333 people 0.0075%

OpenAl's newn3 system- trained on the ARAG}HL
Public Training sethas scored a breakthrougtb.7%
on the Sem#Private Evaluation set at our stated publ

leaderboard $10k compute limit. A higlompute (72X

SCORE

03 configuration score@7.5%

0 SERIES PERFORMANCE / ARC-AGI SEMI-PRIVATE EVAL

100% ETEM GRAD
%
03 HIGH (TUNED) 8
Th%
758 AVG, MTURKER 803 LOW (TUMED]
K
50%
s I
25% |
25%
13,33%
7.80% ® 01 PREVIEW
"
0%
$1.0 $10.0 $100.0 $1,000.0

COST PER TASK



MLLM Reasoning and Reflection via

Al Applications

Al
Environment

Al Models

_ (a) Comparison of Search Success Rates and Average Search lterations
£ o B Search Success Rate 4 [ Average Search Iteration ¥
2
k: 2.1 3
@ =
£
&
GPTdo (direct pred) ~ MCTS Omega-MCTS ~ lter-MCTS CoMCTS
70
{b) Accuracy on MathVista A Baseline models
A Our models
Mulborry-78
62
Gemini 1.5 Flash —
A Mulberry-LLaVA-68
T 5 izs|  LLavACOT
- Mulberry-28
g A @ LLsvA-Reasones BB
H] A LLaMA3 2118
g +87 +188
g .
A gwerz- 28
@ MW7 Mok
" MiGPN -2 2581 R
LLaVA-NeXT-78
88 118 Model Size

UseCoMCT$o construct
Mulberry-260k Perform
SFTo train model

Algorithm 1 Training Mulberry with CoMCTS

Al Cloud & Infra

Al Semiconductor

Input: a set of policy models {m, 72, ..., Tx } initialized
by different MLLMs; a set of multimodal questions D
for i = 1 ro MaxEpoch do
Reasoning Tree Search using CoMCTS:
for ) € Dg do
Collective Monte Carlo tree search:
{Q.Y,S} = CoMCTS({m,m2, ..., Tk }: Q)
if found an effective reasoning path then
Search and find Yj.geq from S
Add {Q. Y, Yiefieer, S} into D
Remove @ from D¢
Model Training with CoMCTS Reasoning Trees:
for k =/ to K do
for (Q.Y, Yiefiear, 5) € D do
Supervised Fine-Tuning:
Optimize 7, via C(‘osl-‘]‘(ﬂ'k) and 'CC‘OSI‘_I'-RC("'T&)
Output: Trained policy models {71, w2, ..., Tk }

PEGATRON

CoMCTS

Question:
Calculate the length of ZU

, Blue and Green denote reasoning nodes

T Answer: 1
generated by different policy models 77, , 7, , 775 G swer: 18

Level 1

The figure shows a triangle
named WZY, with W at the
topand Zand Y ona

horizontal line at the bottom..

We have a triangle WZY with an
altitude WU drawn to the base ZY.
This altitude creates two right
triangles: WUZ (on the left)...

Reflection

Step1: Apply Pythagerean
theorem to 2 WUZ :

Step1: Use the Pythagorean
theorem in £ WUZ :
wuz=

3x - 6)2 + (x + 6)

Level N

The final
answer is 24

The final
answer is 24

The fina
answer is 22

The final
answer is 16

The final
answer is 32

The final
answer is 12

The final
answer is 12

, Blue and denote reasoning nodes Fate
- \_/}._) Temporary nodes

generated by different policy models 7, , 1, O O Selected nodes

Unselected nodes

Repeat X times or till found correct reasoning path

Expansion |—°| Simulation and Error Positioning H Backpropagation H Selection
5 3 53 s} sz 57 5! 52 s 5t 57 53
™ . o
P AN I g
s} ) CHER Y, s s ’\E‘U S5 s
PR A EN
sy sy s 51 st (s s}
il s 1
s t\?}‘) I\Ej:‘; I )] )
P i
H |
N B aE ()
G} S ) Sa Reasoning Path Search with CoMCTS
Updated Policy Models Searched Reasoning Paths
Question: Find the OSFT CoM ta :
erimeter of the triangle @ (@ .
P & Policy Model 1, | (a) @_,@_,@ Updated Model 7}
20mm,/’ Policy Model 1, O @ L Q : Updated Model m}
Ca—
{’Eiminﬂaf 0mm—] Policy Model 5 2Q@Q @2 Q | (6) Q—@—0—0® Updated Model 3
OJORONEO OXONONO) I
(a)CoSFT  (b) COSFT for Reflective Reasoning |

Model Training with CoMCTS

https://arxiv.org/abs/2412.18319



Cross-Modality - Multimodal

Al Applications
( Al Il Al \
Agents Environment
| Al Models |
| Al Cloud & Infra |
| Al Semiconductor |

PEGATRON

Inference

FID Score ()

10° 10° 10° 10°
Number of Generation Data (Log Scale)

Generation Data Alone

Joint Training with All Other Data

Visual understandingnd
generationare synergistic
Increasing data for either capabilif
enhances both simultaneously

"""""""

MetaMorph

Generation Only

Generation + Image-to-Image
Generation + Visual Thinking
Generation + Pure Video
Generation + Video QA
Generation + Image QA

All data

Method Base LLM

Unified Models

t' Unified Autoregressive Model

Examples

Generate an image of the animal resulting from a
monarch caterpillar's metamorphosis

Here's the generated image based on
your request: <image_start><image_end>

What's the animal in this image?

The animal in the image is a butterfly.

50 100 0 10 20
FID Score (]) CLIP Score (1)

RealworldQA

MMBench®™
COCO (FID)

epSeek 1
LLaMA-2 7B

35, X 50,1
) LLaMA-3.1 8B 75. . 8.3 83.2

https://arxiv.org/pdf/2412.14164




Cross-Modality - Multimodal - OneVision

Insurance Company | Price

State Farm L AImOSt a”
s (accounting for

Liberty Mutual

USAA 99.8% of the

Ross owns a house similar to the brown sector in the following image . They want to get the insurance h : I,]_ | .
from Allstate. The price per unit area is given in the following figure . What would be the cost of Ig q u a Ity
insuring the whole house? All the computations are rounded to two places of decimal.

LLaVA-OV  To find the cost of insuring the whole house, we need to calculate the area of the sector and then kn OWl ed g e d ata

multiply it by the price per unit area. The area of the sector can be calculated using the formula
A = (0/360) * 7 * 2, where 6 is the central angle and r is the radius. In this case, § = 40° and

Age ntS E nVI rO n me nt r = 11. Plugging these values into the formula, we get A = (40/360) * 7 * 112 ~ 38.01. The price IS Synth etl C

per unit area is given in the table as $63. Multiplying the area by the price per unit area, we get the
cost of insuring the whole house as 38.01 * $63 ~ $2, 386.03.

S i EEEE SN EEEEEEEEEEEEEEEEENEEEENEEENEENEEEENEEEEENEEEEEENEMND
| 1

User Here is an image and a video. Does the man shown in the image also appear in the Vldeo9 If yes,
describe his behav10r in detail.

Al Applications
Al Al
Al Models
Al Cloud & Infra
Al Semiconductor

LLaVA-OV Yes, the man shown in the image appears in the video. He is seen engaging in a soccer activity in
a grassy outdoor area. He is dressed in a white shirt, dark pants, and white shoes. Throughout the
video, he is seen standing near a yellow and black soccer ball, and at various points, he is either
preparing to kick the ball or has just kicked it. His actions suggest he is actively participating in
the game, and he appears to be in motion, indicating movement and activity.

PEGATRON

https://arxiv.org/pdf/2408.03326



Cross-Modality - Thinking In Space

~

Al Applications

.

\(

N ( ) Question:If | am standing by the refrigerator and facing the washer, is the stove
Al Al to my left, right, or back? An object is to my back if | would have to turn at least
Agents Environment 135 degreesn order toface it.
J / A. Back, B. Right, C. Left
Ground Truth: Right
Al Models

) Geminkl.5 Pro: Left

Al Cloud & Infra

Al Semiconductor

PEGATRON https://arxiv.org/abs/2412.14171



Cross-Modality Thinking In Space

See avideo of an apartment

a laboratory a factory

Al Applications

)\ [ o A Sacma O | o [ZJ R
D Ol  oCC e i1 - 10 = iy [} T
Remember: @A TN FH e E T
Aulti M’ “coonitiv ”of . First Ald Trash Light  Ceiling Milling Plastic Rolling g5, Wooden workbench
Multimodal 1.1M cognilive f”d[) (I/ the .\7)de Cabinet Door Chair Sink ..o Can Box Switch  Light Printer Basket Keyboard TV  Blanket Fridge Table Pan iaohines D Y Stand ool e

IN | HR ¢ RR
: ; 2 88 &
Environment b 3

[=]
()

&3 2B 3B

Al Models o

~
Recall?#"
What is the distance between the How many cabinet(s) are in this room? ~ What s the height of the stool, in cm?

AI Clo u d & I nfra keyboard and the TV, in meters?

Spatial Reasoning

+10-

Visuospatial Working MemorD
Egocentric-allocentric

Transformation ] ] .
Perspective Visualization 0

Distance

BN ZeroShot-CoT
ZeroShot-CoT w/ Self-Consistency
B Tree-of-Thoughts

Direction

AI S em I con d u Cto I Temporal Processing

Linguistic Intelligence

Relational Reasoning

e gt v &
L [ _y 3 ; & & 9 oF
o o7 [V s e

Visuospatial Common Sensa

PEGATRON https://arxiv.org/abs/2412.14171



Cross-Reality t Hovor - Unified multi -mode command space

e

N
Versatile Control Interface

Al Applications

N\

N[

J
N\ [ )
AI AI o Versatile Multl-Mode Cofrtnrr:nd Space
- I’nsltu)nﬁ . p ﬁ
Agents Environment | S ;
RN J
N
AI M Od e | S - \Ijilmamilj\\ersa\t\li Contrsger (HO&R) -
J
™
Motion Dataset
Al Cloud & Infra
Supervised .
‘ w Learning A Sim-to-Real
’ PP = a, <+ ---a; roprioceptio
b Mode Mask !
. !m'..ﬂ.....- Oracle Policy
Al Semiconductor [orecie oty

Upper-Body Lower-Body ' Upper-Body Lower-Body ! Lower-Body

Body K t ‘ Motor Joint Root T oeEed
ody Keypoints ; otor Join . 00 Proprioception
Tracking Goal Tracking Goal i Tracking Goal / i »

PEGATRON https://arxiv.org/abs/2410.21229



Cross-Reality t Reward Designed By LLM

| Al Applications |

: Al I A\ \
Agents Environment

| Al Models

| Al Cloud & Infra

| Al Semiconductor

PEGATRON

Evolutiordriven UniversaREwardKit for Agent
(EUREKA)

&) Environment Code

class ShadowHandPenSpin(VecTask):
def compute_observations(self):
self.obj_pose = ...
self.obj_pos =
self.obj_rot = .
self.obj_linvel = ...
self.obj_angvel = ...

self.tgt_pose = ...
self.tgt_pos = ...
self.tgt_rot = ...

self.fingertip_state = ...
self.fingertip_pos = ...

self.compute_full_state()

def compute full _state(self):

Task Description

To make the shadow hand spin the pen
to a target orientation

Algorithm 1 EUREKA

1: Require: Task description [, environment code M,

coding LLM LLM, fitness function F', initial prompt prompt
2: Hyperparameters: search iteration [V, iteration batch size K
3: for N iterations do

// Sample K reward code from LLM
Ri,...,Rx ~ LLM(l, M, prompt)

// Evaluate reward candidates

Sp= F(Rl), ey SK = F(RK)

// Reward reflection

prompt := prompt : Reflection(Rp.st, Shest)s
where best = arg maxy s1, ..., SK

// Update Eureka reward

n n C o)
REureku, SEureka — (Rbcsla Shest ) » if Shest > SEureka

12: Output: Rgyrcka

& Coding LLM
(GPT 4)

Query with
Feedback

We trained a RL policy using the
provided reward function code...
av_penalty: ['@.02', '0.05',
'0.85', '0.04', '0.03', ...]
success_rate: ['0.00', '0.38',
'1.57*, '3.81°, "3.95', ...]
Please carefully analyze the policy
feedback and provide a new, improved
reward function...

def compute_reward(
obj_rot, obj_angvel, ...
)8
# Angular velocity penalty
av_norm = torch.norm(obj_angvel)
av_penalty = torch.where(
av_norm > 2.0,
torch.exp(av_norm - 2.0)
)

283
GPU-
Accelerated RL

Reward
Reflection

https://arxiv.org/abs/2310.12931
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