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Vision Based Cooperation between the Human and Robot
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In order to assist the human, a robot must autonomously recognize the human’s motions in real time

and must plan and execute the needed assistant motion based on the task purpose and the context. We

defined the abstract Task-Model, analyzed the human demonstration by using Event and State Buffer,

and automatically generated the Task-Models (Task-Knowledge) needed in the assistance by the robot.

The robot planned and executed the assistant motions based on the Task-Knowledge in the cooperation

with the human by analyzing the human motions. We implemented the 3D object recognition system by

using the appearance based and minute templates based matching and the sub-pixel stereo vision. The

effectiveness of these methods was tested through an experiment in which the human and the robotic hand

assembled toy parts in cooperation.
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Fig.1 Cooperation between the human and robot
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Fig.2 Minute templates on data image(left) and current

scene(right) generated by considering trackability
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Fig.3 Templates cluster matched between data im-
age(left) and current scene(right) by considering corre-

lation and geometric constraints
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Fig.4 Abstract Task-Model: obj(a).f(i) means the i-th

function of object named #a.
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Fig.5 Events and state buffer
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Fig.6 Task-Model #1 generated by analysis
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Fig.7 Task-Model #2 generated by analysis
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Fig.8 Recognition of robot fingers and their tips
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Fig.10 Experiment2: screw hole and driver tip fixation



