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2019 Ẉ
Learning agile of dynamic motor skills for legged robots

Science Robotics

⁸ẵצḘѼ Sim2Real ὔֹῡᵷҙ

2020 Ẉ
Learning Agile Robotic Locomotion Skills by Imitating Animals

RSS 2020 Best Paper

ӓⱴḝ‍ ἆῡᵷҙ Laikago

2021 Ẉ
Isaac Gym : High Performance GPU -Based 

Physics Simulation for Robot Learning

GPU ῡᵷҙὔֹ ꜝεᾇ♆

Ὕ2-3 ׳ ѥᾎ

2022 Ẉ

X?

ῡᵷҙḘѼַײᴦṜ
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ῡᵷҙḘѼַײᴦṜ

ῡᵷҙԎ ῀ Ԏᶴ҂ở▫ַײᶡ῞ῪҬσCV, NLP, etcɖ

Å LLM -> Human -Robot Interaction

Å CV/NLP -> Multi -modal Perception

Å RL -> Generalizable Control

Å /ᵸҚ: Unitree ￼ק֝‰ Franka/ etcɚ

Å ұ Ẉᴶ: Nvidia Omniverse/Isaac Sim

Å Ӛ : Nvidia AGX Orin
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Ԏ ῀ қѰ ψג

ὕⱣ
ᶢ҈ṰῶӡỤ ԓ ₩Ὁљ ὸᾸ

ιѭᵅ ֘ ἄώӗᾟὙוּ

ח ὺӏ
Ѯ ֮ ט ỂẊἚ ᾛӐι

ḫאљעᶫ￼ⱶתҐҊ

Ỗּר רּ
ḫῊ ᴨẊת ᶫѧ￼ᶺ₩ỗӡỤע

ι‗ấḾᵕᶀќּף￼֝ ề

Ԏ ῀ Ứ
єᶼ–ị ג

Ԋ

῞Ӌ↑צ

Үצ↑ז

ᶊᾼ↑צ
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Ԋ Ḙ/ἆῠ

ᾎὊ ⁴ᶙ ≡

ᵀἄᾭὯχῶ҈י ӌ┌קᵙᶋ῟┌ק

ḫᾭὯχῶ҈יүק┌ח

ᴥ ẪVLAχᶽṇ ᴃᵃ

ɒAɓẪVLA

ḫ ╜χ ḫ Ӈјᴵ ᶶ

ұ ╜χᴵ ᶶӇ ḫ Ҩ
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ҍ ᴝַײ Ṝ
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Intern Robotics

Ѿⱳ Ԏ Ԅ​ẫύ
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ᾎὊẫύ
Ḫ

≡ẫύ
Ӌᴂᵂ

Ԏ ṩԎԎ AIGC

Ұּטẫύ

Ԏ ᾎὊ

A1

M1 N1

H1

ὺӏ

ҏ҉ ḿ

ҙẺ

Ԏ ᶼ⁴ᶙ

A1

M1 N1

H1

ὺӏ

ҏ҉ ḿ

ҙẺ

ấᴦ Ԏש ӏѝᶊᾼῡᵷҙḪ ᶊ

ᶁᶉѦị ᵎחɎӾᴿ ֭Ɏ

Intern Robotics
ᶹẺ Ḫ ≡ Ӌ

ῶẤ Ḫҏ ṩӏײַ

ữ ӈở῞ַײᾎὊṩᴓ ὝӖ⁴ᶑצᴴỴṜַײ ᶊ

ḧѲחχүק֝‰ ‰├

ΰ χAIGCק ‾ᶺט ᾦ ט

+χ50000ק₩ ‍/ᴶᶾιҝ  ἄ 0.06%

Ҧ ḫא  ӌ

ѕ Ҧ ḧѲүỴүח

ҋ֫ іἐḫא ᵸҚ ίֺט

χזּ῏ ᵏט ╜

Ӿ χᶺүח₩ᶚớ ўּף Ӿ

ԅ χԈᶽүח 20+ᾭὯ 50+₩ᶚ
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ⱴ⁴ᶑצҰּט‘῾σɎє ҥֿבɏ

ῲḦѱҮổԎ Үז

ᶊᾼ ѓױⱳởσח ᶊᾼ Ғε

ﬞѓ ◓Ӌ ҒεɎ ⱳởɏᶵῢᶊᾼ

ᾎὊַײ ᾇ σὝӖᶹ ὺӏṩ

Ԏεᴄῡᴄᾤ 50000 Ὺ ᾎὊε

ḡở֪Ṵẩ

Ḫ טҰּײַ ≡σ ≡ḿ

ᵘὺӏ

ⱴԎ Ұּטẇᴵ InternUtopia
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ᾇӈở῞ε јẤ⁴ᾇ♆

Ҽ ᾛ←Ὕ׳ᾎױӣεԎᶴΉẵ

‰ ј ẓ

ẘ֠ӌ + ▓○  εḪ

♪ ֜Ấ⁴ј ӟּט ᾇῺַײ

Ԅᶊᾼ ⱴ εᾀἵḮԒ Ḯᶸ

ᶉ ᶹ ᶊᾼ

ᾎὊẫύ Intern LandMark
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ᾇᾢ ⱳởε ⱳở ẘε

╤ ─ ᾎὊ ₱

ַѧḸε ῶᶹ‒ε 22שׁ

ѥ ַ 6 Ԋח εᾀἵҏ

҉⁴Ἠ

⁴ᶙε ѝᶡ֜

ᾎὊẫύ InternScenes                                                                                                                 
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ḿᵆ אָ ֭εỖּרј֗

ᴂᵂεḪ♪῀ ח ề ֭

4D ח ẤεḪᾩẤ⁴ח ♩

ᶪᾩ ᴩצ

ӏῪҬח ≡εᾀἵ ‒῞

ӏổᶂחεᶡ҇צ↑ ≡ΊΎỖ

εרּ ẵג

ᾎὊẫύ Intern WorldModel
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ҰּטᾎὊ ײַ ѥᴤ

ḿ ᶼ⁴ᶙ

ᴿᶁ ӽַײ ἷҦ

ᵘḷ ח ￼◓

ג

῞Ӌ ᶊᾼ צ↑῞‒

Ԏ ᶼ⁴ᶙ InternVLA -N1
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Transformerײַ ῾ῶε ᶊ

ᾼⱣ Үז ј ֜ỳ

҇ג Ӌ

≡ἷḿחӏỳ ε

Ḧַחײ ҏ҉

ḪᾎὊ═ᴿ εὝ׳ῴ ᶊ

ᾼַצ↑ײ ג

Ԏ ᶼ⁴ᶙ InternVLA -A1
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ﬞѓ є ӏח ᾎὊε

Ḫ♪ᾑ῞ צ↑῞‒

ᴜⱳᶹ⁴ ᵺẶחӏⱳở

ᶼ⁴ᶙεῑᾇỴṜ 7B

ᴴΐ҇ז ᶹẺԄ ח

ὔֹ ꜝ

Ԏ ᶼ⁴ᶙ InternHumanoid -ᶹ⁴ ӏⱳởᶼ⁴ᶙח



Page 16

Shanghai Artificial Intelligence Laboratory

ῡᵷҙ Ḙח ѱἙ εὝ

῞Ӌ↑צ ג

ⱴԄ ὔֹח ꜝε ‒῞

їᵂᴟצ↑ ӏח

⁴ᶑצᵘᴴ ײַ Sim 2Real

ẇᴵε צ ῞Ӌ ὔ

← ᵘ Ӂ

Ԏ ᶼ⁴ᶙ InternHumanoid - ᶹẺԄ ὔֹח
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ҭ-חӏ Ӌצ ⱴ⁴ᶙε

ᾀἵấᾄҮײַז ẘֵḦ

ấᾄҮײַזᶼ ꜛḪћט⁴ּ

ẵצḘѼ‘῾εᾀἵ ѭ

ᵘҙῡᴂᵂצ צ

Ԏ ᶼ⁴ᶙ InternVLA -RL-ּטḪћꜛẵצḘѼ
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῀ח ІҼ ὔֹḄӌјẵצḘѼҏᴡ ᴿ
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Ԋ ᾎ σ12

State Space σ

- Ῑῗ ẘ

- Ԋ Ӡ σӇ

- IMU σ ẘ ᾛᵆג

- ԍңҼỖӠ σ┼ẘᶂ

- Ѳ֠׀Ṿַײ Actions

Action Space σ

- Ԋ Ӈ

Ԋ σַ֜︢ײ♩ᶪ◦ Ӂ

῀ח σ═ᴿԒ⁴ὔֹαHybr id  In te rna l  Mode l β



Page 20

Shanghai Artificial Intelligence Laboratory

῀ח σ═ᴿԒ⁴ὔֹαHybr id  In te rna l  Mode l β

Junfeng Long, Zirui Wang, et al. ñHybrid Internal Model: A Simple and Efficient Learner for Agile Legged Locomotion."ICLR 2024.
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῀ח σ═ᴿԒ⁴ὔֹαHybr id  In te rna l  Mode l β

JunfengLong, Zirui Wang, et al. ñHybrid Internal Model: Learning Agile Legged Locomotion with Simulated Robot Response."ICLR 2024.

The Classical Internal Model Control

Key Insight: 

External States -> System Disturbances

System Disturbances -> Robot Responses

ḽῡᵷҙΊΎ◦ Ӂײַ

ῲҦ

ḽᶸꜛ♩ᶪἀײַחӁ

Hybird = Velocity + Stability
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῀ח σ ‰ὔֹH - In f in i ty  Cont ro l

JunfengLong, WenyeYu, et al. ñLearning H-Infinity Locomotion Control." In Submission.
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῀ח σ ‰ὔֹH - In f in i ty  Cont ro l

Uniformly Sampled Disturbances Adaptive Disturbances

Adversarial between the Robot and the Environment

Optimize with H-Infinity Constraint

JunfengLong, WenyeYu, et al. ñLearning H-Infinity Locomotion Control." In Submission.
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῀ח σҠᶡ︠ ָ ὺӏח

ᶡ︠ Ԅ ὔֹỖּר ᴿ ὺӏח

HIM

ҽ ԓ₩ίֺ

ᵀẶקḙѽ⁭‟

ұ ṇῊ

ᾦᴵ┌ק

HugWBC

ᶺℓỗԅ ίֺΆ│

HoST

ᴵ┌ק Ѯ Ά│
(RSS 2025 ῳӓ ᾰώᵄ)

PIM

ᶶ ᶊẻᴵ┌ק

BeamDojo

₁ ⁹

VC-Com

ᶴטתỗᶋ῟

HOMIE

Қẻ ᵸҚ

Motion  Priors



Page 27

Shanghai Artificial Intelligence Laboratory

JunfengLong*, Junli Ren*, Moji Shi*, Zirui Wang, Tao Huang, Ping Luo, JiangmiaoPang, ñLearning Humanoid Locomotion with Perception Internal Modelò, ICRA 2025.

Ỗּר ᴿ Ԋײὔַֹח σ

♇1: ỵ ӡỤỄ Ḣԅ ֝ιҺјᴵ ԁ￼ ίֺ Ṿ‎ἣט

♇2: ỵ ӡỤ Sim-to -Real Gap ᶽιҺᶭᶽ ḫ ￼ᵿ ẙ

♇3: …ỵ ᶃӵιҺẽᵠίֺ ᶈұצּ ѧ￼ḙѽᾦꞌ

Ԋ σҚẻ ᵸҚ  ‗ɒј ḧɓιᶶ ᶊẻᴵ┌ק ίֺọט ᵀỵ ӡỤ

῀ח σỖּר ᴿ צ↑ᶵῢᶉẺᴴח ὔֹח
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JunfengLong*, Junli Ren*, Moji Shi*, Zirui Wang, Tao Huang, Ping Luo, JiangmiaoPang, ñLearning Humanoid Locomotion with Perception Internal Modelò, ICRA 2025.

Ά│Ҹ1מ: HIM  ẪιBatch- level  Contrastive  Learningι ᾦ

Ά│Ҹ2מ: ῂ  encode/render  RGBD ӡỤ/ᴝḊ♇҉ιҝ  RTX 4090 і 3 ṇῊ Ὴ

Ά│Ҹ3מ: Ὑ Ḿ ᵸҚᵕᶀԅṕӡỤ￼ỵ ι ᶼἹἰҽỵᵸ￼ ᵹᶲ/ט

ҷםχ ᶺ Қẻ ᵸҚ ḯԓᶹᶊẻ іїᴶ  50 cm ᴶ  Gap ￼ צּ

֗ σ

ұ ὶӔּז ᶊẻ￼ Ḿ ẙ ḙѽצּ

 ὸת onboard, continuously updated elevation maps centered around the robot ỵ זӔּזּ

῀ח σỖּר ᴿ צ↑ᶵῢᶉẺᴴח ὔֹח
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JunfengLong*, Junli Ren*, Moji Shi*, Zirui Wang, Tao Huang, Ping Luo, JiangmiaoPang, ñLearning Humanoid Locomotion with Perception Internal Modelò, ICRA 2025.
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JunfengLong*, Junli Ren*, Moji Shi*, Zirui Wang, Tao Huang, Ping Luo, JiangmiaoPang, ñLearning Humanoid Locomotion with Perception Internal Modelò, ICRA 2025.



Page 31

Shanghai Artificial Intelligence Laboratory



Page 32

Shanghai Artificial Intelligence Laboratory



Page 33

Shanghai Artificial Intelligence Laboratory

ὺӏ῀ ІɎReal2Sim2Real ɏћꜛẤ⁴ḄӌכטԎ ὺӏ
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RoboSplat  σⱳởẩћꜛẤ⁴ ᾎὊỴᶬײַ

ᾟὙᶺ◊ Ԅ ֧ẻẪ￼ԏ ᾛӐ VLA ₩ᶚ

ӧ3טDGSεRoboSplat Ḫ♪҂ ӟּײַטὺӏᶊᾼ Ấ ᴴỈ֪  ἆῠε3DGSṃ ẤᵄַײᶊᾼјּטḪ

ћꜛַײṐḼᵘᶐ  ֜ḽ εẉ ᴿ֪⁴אᶙὝᴧῡ‬ ᵘ◓ӋεῶẤ ῶצ

ệ ҈3DGS￼ᴵ ớ

љᴵ …ớι

RoboSplat ᴵҨḢἄᶋ

῟￼ ιҨḢἄ

ᾭὯ￼ ᾦᶭẍ

ñNovel Demonstration Generation with Gaussian Splatting Enables Robust One-Shot Manipulationò. In RSS 2025.
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ᾟὙᶺ◊ Ԅ ֧ẻẪ￼ԏ ᾛӐ VLA ₩ᶚ

3DGSἍⱳởַ800ײῪ ᾉᾎὊιј200Ὺּטῡ ײַ ᾉᾎὊᾇῺּגặιћּוἄ῭ᶺ￼ᾭὯι ᶼḫא῭ ￼ớ

Өיᶢ҈3DGS￼‾ ᶭẍιᴵḫאӇ ◓Ӌ ַ ῡגּ ᾼ Ӿ ῪҬ ῞Ӌ6 ק┌

ҷםσAIGCᾎὊỴᶬε ᴴ↑צԎ ὺӏ

ñNovel Demonstration Generation with Gaussian Splatting Enables Robust One-Shot Manipulationò. In RSS 2025.

RoboSplat  σⱳởẩћꜛẤ⁴ ᾎὊỴᶬײַ
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҉ ᶂᾑᾎὊ

҉ ᾎὊ

ҰּטᴿởᾎὊ

ῡᾎὊטּ

ᾭὯ Ḕᶨ │ Ḕᶨ

ӐњḲ₩ᶚט

╜₩ᶚ

ᶺ₩ỗᶽ₩ᶚ

ὺӏ῀ σ In te rnVL A - A1
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ᶋ῟ת ₩ᶒ

ɒẁἅӥ ‒↨ɓ

ᶃӵת
ᵸ

ᾰ 
ᵸ

I n te r n V L A - A1⁴ᶙ ῶ

Ᵽ ỳ Ӌצ

ᶋ῟ת ₩ᶒҨᶃӵᵙᾰ ѭ Ԅιּ҈ז ‘үחὝҧẊת үחᶋ῟

￼ - ₩ᶚ

εḅInternVL QwenVLζ
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ᶋ῟ת ₩ᶒ

ɒẁἅӥ ‒↨ɓ

ᶃӵת
ᵸ

үחỳ ₩ᶒ

ᾰ 
ᵸ

ᶃӵּוἄ
ᵸ

ỳ ἍἚ үח￼῾‎ᶃӵ

ᶢ҈ᶋ῟ת ￼ ‘ ‛ιүחỳ ₩ᶒ ╜῾‎ᶃӵ￼ẻẪι

ỳ Ἒ үח￼῾‎◗ᴪ

I n te r n V L A - A1⁴ᶙ ῶ

Ᵽ ỳ Ӌצ
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ᶋ῟ת ₩ᶒ

ɒẁἅӥ ‒↨ɓ

ᶃӵת
ᵸ

үחỳ ₩ᶒ ӐἚט ₩ᶒ

ᾰ 
ᵸ

ᶃӵּוἄ
ᵸ Ṿᵹ￼ίֺטӐ

 ᵸҚίֺὝҧỳ ἍἚ үח￼῾‎ᶃӵ

ῳ ιטӐἚ ₩ᶒᶈүחỳ ￼ὝṀїι Flow Matchingזּ ￼ΆẪ
֧ ᵸҚίֺὝҧ

I n te r n V L A - A1⁴ᶙ ῶ

Ᵽ ỳ Ӌצ
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I n te r n VL A - A1◕  І  ᶹẺ

Ά ῂ —♄ầ‗ ᵸҚᴃӐ Қẻ ᵸҚטỗҐҊ

ΰӺA2Dᵬ ᶋ῟үח


