InfoQ HREER

QCon

SRURHFAERR

QNfeIER R a2AfaE—T B
BEETS

h—-

|
Tim Qian — -
— e —N
| — == =
—— B
h—._&_ =

J
|

I
IJJM!




InfoQ HBEIER

K2 _ EEER
OCon semss  AJCON | 10, QCon

= B SRR i o \151?] Al
B THWER RS GMAS 2RRUYYS e
ﬁf L 7“ = | susABERER i o TR e Rk -me:mme

@ @ @ O—© @
CEIN Ot

S 1PN WU ES BE » 18 ARE
AiCon . e BTRICON oans

SHATBRFRSERAS | -ERREAR SHATHERASEMAS | ARERS SRATBEFRSEAAR .| MOps
2WetE: 5823-24F AL DL 2 2k SHiE 8822-233 NER-LE S1081E: 12815-200 IS E-E 172

MEZEFIEE 2025 F£L2i1N 11

VeI AT & BB X IR IR S e BV & 1




Hil: FhR. ATERE. XRaE, lasA

FF & 7 star-history.com, bambot.org, chart.xkcd, puzi.io, openprompt.co 5/~ i

github.com/timgian

NI FFAZE, vibe coder
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® FEMEEA, Aloha, Al #iH

Cook Shrimp

(autonomous)

-
-
-

6x speed

2024 £ 5 A 2024 Z£ 1 H
¥99000 $32000
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‘ }\A SO_1OO *"ngél EIJ BamBOt o'Tiinan@llm_Qla*-Narm f -

Introducing Bambot, an open source, low cost {(~$300) humanoid robot.

Inspired by @LzRobotHF , 50-100 arm and lekiwi

Bambot.org

Standard Open SO-100 & SO-101 Arms

4
Clny

) 58 11 292 O 14K il 188K [l &
2024F10H 202593 H
~$100 N1 & ~$300 HlZ3 A
https://github.com/huggingface/lerobot https://github.com/timgian/bambot
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® MEHEHE?

lerobot-bambot Pubic

Forked from hugginglace/lerobot

Modified lerobot fcr bamoot

@Pythen w17 %2 B Apache License 2.0 Updeted on Mar 25

1. Fork lerobot
2. BCHBF0STAY

QCon

EHERNERFEXE

TUARNITNW W WL I IAND

v A Source the parls

+ 3. Install scftware Pi

» C. Setup LeRobct laptoo/pe

e 0. Assemble the arms

v = Calibrate

s I, Teleoperate
e G. Record a dataset

. Visualize a dataset

Replay an episode

J. Train & policy

<. Evaluate vour policy

Q Tip

'f you heve any guastions or need he'p, please reach out on Discord in
the channel fmobi le—so-100-arm .

A. Source the parts

Follow this README. It contains the bill of materials, with a link to source tha
parts, as wall as the instructions to 3D print tha parts, ard advice 'f it's your
first time printing or if you don't awn a 3D printer.

Befora assembling, you will first nees ta configure your matars. Ta this end,
we provide a nica script, <o lat's first install LaRabot. After canfiguratian, we
will alen aiida vall thronnh accamhiv
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Tim Qian @ lim_(ian - Apr 4 (4 =
Sold the first bambot! | have to say that bambot v0.0.1 is notin a suitable
stete for sale, lot of places need to be improved. Sut do you think it's
possinle that, in the not too distant future, everyane will own a bot like this
one?

—just as they own a phone teday

Introducing Bambol, an open source, low cast (~3300)
humanoid rebot,

Irspirec oy €LeRecbothl, s0-100 arm and lekiwi

\/
o

tla 7 81 1 B.2K I &
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® HalERIAMHINSAEHITS
ROS (Robot Operating System) LeRobot

UERRARRO (ERREHR
ROS AR THAHIEMERLAT

BRI ETHT (HHERR)

Lok ol T 31

python |L.' b LB
prowcl g wigs/Twist

) fraw Ierahot “monrt lend dataset, train, lnod paliry, ContrmolFrw
W EREVST (Pythen)

pn bt 4 $ad))
e = leisd_gateset(” lerchat,/datasets/pus
1E0A T rakpy
FGh ety _msgi.msg 0o L EN
(OGP gs LOLT_100e] oot ) or'y

trods. runfcataset=""TArcoot /datasets,/pusnt”, total_steps=2e0d)
ol « gy, AbTAshe L fomd sel'y Talsl, catue_sizeell)
rate = rosps Fatellal

while not rasay.As_shusdannl i e = ContralCavi™ousht )

exd = Tviat() policy = Lead policy(' runs /pusnz/nedel. pt")
. lingar.a =~ 9.2

ead.arqilac.2 - B 8 .

2. pebt shierdl ohs = ey, resel [

rate sleenld for _ in renge(594):

action = palicylohs)

ETTVYAGTEF ford wil BAEEX Q2 iy MBS, obs, _, done, _ - env,.steplaction)

any, reeder()
LSRN (BEH FaERIn)
(A RS ] b ) Sid )
Lpol rouy

fron pocactry_msps.meq S port Twist ~
iagort serzsl
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® g8

fERAIN =B PIHE
( RRWE j [ F ) IRiE ) (HT-F/S( | %323 )
Consn }{ wmim ) Comanr)
(ﬁﬂﬂaﬁ)\j [ BT ) ( FiafER ]
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» Bk

-

H P R R R ERINLEEA

..BamBot .= .

Maka it @asy to play with robcts #

so-arml00 " bambot-b0 ] bambot-b0-base
Pay Assenble Flay Assemble 2lay Aisembe
_ ——
7, ﬁ ke
oy o / -
-
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» MEBABEEHITIE

o R

Joint Controls x
Joint Angle Control
Rotation 190.0* [°] . 1
Phch 50.0* w . 2
Elbow 50.0* E . 3
Wrist Fich 180.0° L . B
Wrist_Roll  180.0* T . L)
Jow 90,0 Ve .
Compound Movements
Jaw down & up | 8
S———— Jaw backward & forward v o
? @ f c: F(.)‘ Cannect Follower Robot 1
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® Il APP B9 iS5 BIRITNEE

i#id bambot.org ER1EEE so-1 TE WIS _FisdA @B eI 20-101 4, ' | TETXESHEETP 0 orm 00
50 ML e £ R TR FHNEA T, BORRER

AERSIFIEIR KIEE NI A
w/ )/ »/ 7

https://space.bilibili.com/11206127
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https://space.bilibili.com/11206127

» M2 ABFEZEFITIE - APPs

(R ()star 738

-
»

Al Control Robot Settings X
Record Dataset x
i Typs & command
Curatior: 808,80
Frames: )
Shel  Pase Sino Rssly 7 Joint Controls x
Joint Angle Control
Rotatian 1800 < . 1
Control via Leader Robot X% Pheh 180.0" W e 2
- Elhaw 1800 E . 3
Joint Angle
Rotath 00 Wrise_Pech 1800° R . 4
osatian o
Wrizz_Ral 1800 T ]
Pitch 00 APP togg|eS = ' -
E an Jaw 1800 Yo G
now o
Wrist_Pezh o0 Compound Movemants
Wrist_Ral 00° Jarw down & up | 8
Jaw 00" Jaw Backwsard & Torward U o
Cornect Leader Rebat 7 ﬁ 1 . r‘a | r‘® I Conrect Folower Aubol ?
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®
oy

Rl E3 A BIRR M X (g0

URDF MJCF
(Unified Robot Description Format) (MuJoCo Modeling Language)
— EF xml — BT xml
- ROS (Robot Operating System) £ZSRZTRIFHEISTU — MuJoCo#I25 | I RAEIET
- TERATNSIARNMN., EohZEHERMNZERE - ER KNIIR(EEEESN (IR, B, FFE)

ITEREH,Z2 A 3d #&HY: hitps://github.com/robot-descriptions/robot descriptions.py
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https://github.com/robot-descriptions/robot_descriptions.py

® HMBARNA ML

Joint (<)

Link (ZEFF/RI{EK)
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® HMBARNA ML

Joint (<)

Link (ZEFF/RI{EK)
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® fIF
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model.xmi
version="1.,2"

name="bal. pecndulun”

name="joint1’
t link="ball"

Link="rog"

vz=""d 3 1%

v U

QCon

SHESRHRFEXSR

radius="0.1"

type="continuous

-t
»

node ="ball_penculum"

vy nanc="ball" pos="0€ 0® €.
type="sphere" 512e=”0.l” rgbe="1 6 B 1"

nare="rod" pos="0 92 0"

ype="hinge" axis="@ 0

type="'capsule” Trocmto="0 B O €.5 € 0"

s1ze~"0.0.<" rgba-"9.2 9.5 6.3 1"

D)
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® MEENEREEER

URDF-loader Mujoco-wasm
£ URDF & VEELRY three.js 18T0E R & MJUCF $8TEE{ERK three.js 18 TVIE R
Ba& Based on
Three.|s
ETWebGL WHRE, AIBAEFREMNAINEIE 3D 17, IR, Bl. MR, shEF
lBased on
WebGL

MRIAERKE 3D JEZ APl, HiZ5 GPU &5, INEesaXEERER

https://github.com/mrdoob/three.js
https://github.com/zalo/mujoco_wasm
https://github.com/gkjohnson/urdf-loaders
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https://github.com/zalo/mujoco_wasm
https://github.com/gkjohnson/urdf-loaders
https://github.com/mrdoob/three.js

. Flay with unitree-g02 * +

olopanitree-go?

BamBot

Record Dataset %
Duration: 9:12.1
Frames: 320/606

—_—

Start  Pause  Stop IM ?

- D gm—
. *

z B
~ = ~

bambot.org
o

[+

Joint Cantrols x
Joint Angle Control
FL_hip_|joint 0.0° Q e
Fl_thigh_joint 24,0° w e 2
FL_calf_joint -480° E a3
FR_hip_joim 0.0° R e 4
FR_thigh_joint -78.2° Te 5
FR_calf_Joimt -843* Y e 8§
RL_hip_joint 0.0° Z e A
RL_thigh_joint 24.0° X e s
RL_cealf_joint ~-480° c aD
RR_hip_jeint  0.0° vV ® F
RR_thigh_joint 24.0* B e <]
RR_cal_joint -480° N L

Connect Follower Robot (4
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M B ZZHIEE ST

Web serial API Web HID API Web USB API
B B TiROS51&EBE 5 HID (Human Interface Device) i%&RXEH 58 USB %%

HEREREN LK BN . ESP32. Arduino ps o -
il i R RO B BUR \\ ,
G KRR, PR RS B CEgRIHEE 3D 25 i L) USB %3k, 3D $TEIHLS
Ez B AL/REA EiRiTH 23 R
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® Reinforcement Learning (38t%>))

TS + S S

Agent 1. Hlas NEE Y FRRAS N R 79
B AR AR ER)

2. ARVRRME GBS ECanF8 5

State reward action ijEX)

S | 3. SRSLE B R AR S

| (58 T35 P IE LI SR

*s.| Environment j4¢— B Jah) ‘

— 4. Mlas NRHE I i 5 R mg 2
B XA
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2025 & 3 A - ETH Zurich (FREELERIE T ZFw)
https://www.science.org/doi/epdf/10.1126/scirobotics.adu3922
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https://www.science.org/doi/epdf/10.1126/scirobotics.adu3922
https://www.science.org/doi/epdf/10.1126/scirobotics.adu3922

® Reinforcement Learning (38t%>))

= FAR H

o TPLEEX>, LFERE

o BB BIS b IR B AL RN
FEFIR

o RG> I NE

QCon InfoQ HREIEE

EHENEREXSE



® ACT / Diffusion Policies ({&{5%3])

Imitation Learning
fi A

o MERUE SCEhRREL: AR5 HAnELLEAL

o KL ZRTE: 5B R AR
ST, FH ek

« H3iZmg

o Hlas ABRAE: IR RECHFEIMES

o AU EAT AT

mimic expert
demonstrations

Expert
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® {51+ - Aloha / Mobile Aloha

AN tIES e AR ERE

Cook Shrimp

(autonomous)

6x speed

2024 % 1 B Stanford (HiE%E)
https://mobile-aloha.github.io/
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https://mobile-aloha.github.io/

® ACT / Diffusion Policies ({&{5%3])

E Bk

o SRR HBNERERES, B kR
o EAERITS: KRR

ERR

o IREBURITR: BRRANR R EH I SRR
o MEDUERURI: B EE ERERT SR AP

QCon InfoQ BFIEE

EHENEREXSE



® VLA (Vision-Language-Action)

.n;Jiﬁm—" Language Encoder l— U2 imAI 28 A S S 244
—b[ action Decnder }—0 Artion 4%—*)"’)""“‘%”‘ -L:":IE%#*DE}J{/E?;L
G —{E— PR
ee, ——f angcone | —

Bine R RAEA
FEAIRA

EZ2 St NG

o BEGASA: ACBEARDLEME SR B SE I GE B FH U1 2k B L 5 Transformer 4 ViT)
© TGS AL A RE S 4R A R G i s GBS B 2R 1 S A
© REEHLE]: KEOLREANE F R BT S LR G L AR 4 R R R AR

EhAE AR

© AR BRHEE S AR RS R LA N B SRS
©  IMEEE R IRTIMEE AR T LA B U S S S
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® {5l¥F: pi-0.5

~200ms Iétercy

1x speed, real-time autonomous

2025 T 4 H Physical Intelligence
https://www.physicalintelligence.company/blog/pi05

QCon InfoQ HREIEE
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https://www.physicalintelligence.company/blog/pi05

® VLA (Vision-Language-Action)

QCon

EHENEREXAR

ST B FH

o AP NBIE: BTESHESHZ TS
« REEE: KERS. iFilaA
FEEH

o ALRETIRR: WHIT AR HIESS RS

« HAXEH: @ ARESTEEEF

o FRER: PNZRAR AT IERS B B A ]
B35

o HEVERARA: AR A
o SRIHVEkEG: MR R R

o AEABRAERE AR : W AL I L A
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® IREIRYHM
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® BamBot

e

\_
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)

(msmas )

(st
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™ (1, femas )

él AR REIATS

(SD *Eﬂj
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QCon

EEREFERR

?R_FEEE’J%MH( M2 A A
ELEINEEE R YNAS HlEz A B
MazA C
= A B2 Al %1%47("‘ Tsz_FEEEI’J AR

https://github.com/timgian/bambot
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https://github.com/timqian/bambot

ETF URDF-loader, R
B 3D ER, REWEGER, T

FIEERAENEZRIETT Al 18

B, REET API SEERE s AR | A5 E
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O A2 EIEM Al 488 ONNX Runtime

2025 £ 10 A Tatsuki Tsujimoto
https://github.com/ttktjmt/muwanx
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» Mujoco in the browser (E R #F)

O oogla-caapmingG . mujoco

ovla 1:?} ESTIT TR § I (% Pull negquests  te - (v} Agtiang IZI Sec ity |~ Insights

Compiling Mujoco to wasm with emscripten #2585

g3 wasm folder #2903
@ S'uva"assa on ALQ 22 m mansvimasligssk. ., vanls lo mergs 23 commils nlo google-deeseirdiraln lrom smnevizatinzsk

It's going vary well, we're nezrly done. 0 Coaryserslicn 1 o Comrils 23 [} Chuces
The biggest chzllenge now is the packaging -
. ' sakumen commented 3 dags age
| expect Lhis Lo be released in Oclober. < el Ll D
Det 17 02k
' descripdion pronsiod,

o w0

- Issue: https://github.com/google-deepmind/mujoco/issues/2585#issuecomment-3213407529
- PR: https://github.com/google-deepmind/mujoco/pull/2903
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» TIEAIARE

1. A AB T RE A B 23 A TIE
2.RL REINEEN T 28 2 M) Zk
3.VLA REUARIHASD, mINEE
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» BamBot BIFRFE - FiREI B Y&l 1k sk

1.5FEFR, BEERINSZLEEAF?
2.RETHME, SNaBAl BEFRAESEE?

3.5 BN ABE KRB SIE?
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https://github.com/timgian/bambot
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