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Introduction

- Video-to-BT Long-Horizon Planning:
A novel framework that directly translates human demonstration videos into
structured, executable BTs, achieving highly accurate planning across
diverse complex robotic assemblies.
- Perception-Driven Control:
A supervisory system integrating a BT executor with real-time semantic
perception for precise, context-aware scheduling in dynamic environments.
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Contacts:

System prompt

Please identify the high-level 
assembly steps. 

{available robot skills}, {available 
tools}, {available components}

Human demonstration video

System prompt

Please generate the low-level 
assembly actions. 

{world_state}, {plan_goal}, 
{user_feedback}

Constraints

- defaultgripper
can_manipulate gear1
- gear1 can_insert_to shaft1

…

Subtask sequence
[0]: insert the shaft1 to hole1 using default gripper
[1]: insert the gear1 to shaft1 using default gripper

[4]: engage the gear3 with shaft3 using default gripper

System prompt

Please generate behavior tree 
skeleton based on actions sequence. 

{constraints}, {world_definition}, 
{user_feedback}, {last_behavior_tree}
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Stage A: Video to Subtask sequence

Stage B: Subtask sequence to BTs

…

Actions sequence
[0]: retrieve_pose(shaft1)
[1]: pick_up(shaft1, defaultgripper)
[2]: estimate_pose(hole1)
[3]: insert(shaft1, hole1, defaultgripper)

Behavior tree skeletonBehavior tree skeletonBehavior tree skeletonBehavior tree skeletonBehavior tree skeleton

Achieved Subgoal: 
is_inserted(shaft1, hole1)

Current Subtask: 
insert(gear1, shaft, default_gripper)
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Figure a. BT generation from human demonstration video 

Figure b. Example of an executable BT

Figure c. Scene object recognition
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Motivation:

- Robust Execution Against Disturbances:
Sustains superior completion rates for long-horizon tasks,
demonstrating exceptional resilience even under severe
external physical impacts

Website:  https://video2bt.github.io/video2bt_page/

Traditional robot programming is rigid and expert-dependent. While
Behavior Trees (BTs) offer modularity and reactivity, the framework
integrates high-level cognitive planning with low-level reactive control, with
BTs serving both as the structured output of planning and as the governing
structure for execution.
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