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Robot Task Planning Based on Voice Command and
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Abstract: Recently, studies on human-robot interaction (HRI) have been actively conducted in the
field of robotics. For effective interaction, a robot should be equipped with an ‘eye’ for environ-
mental perception, localization capabilities, and language skills to communicate with people. In this
paper, we integrate vision-based object detection and speech recognition-based command delivery
technologies to improve operational efficiency in line with user intent, and explore the imple-
mentation of a robot system for recycling. Our system utilizes an OpenMANIPULATOR-X robot
arm and uses voice commands recognized by Python’s SpeechRecognition library to issue control
commands to the robot, where the speech recognition module classifies tasks by extracting keywords
from the text converted from voice commands. A vision system equipped with an Intel D435i
camera then identifies the status of transparent cups using YOLO and AlexNet models. Based on this
information and the commanded task, the robot executes an appropriate action. Experimental results
demonstrate our system’s capability to effectively automate recycling, showing success rates of 91%
and 95% for voice command recognition and object detection respectively.
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[Fig. 1] Experimental setup overview
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[Fig. 2] Hardware configuration: OpenMANIPULATOR-X at
its home (zero) position
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[Fig. 3] Overall process of the system
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[Table 1] Keywords extracted from voice

Keyword
First or Initially Throw away
Empty Later or
Only Clean up
First or Initially Throw away
Full Later or
Only Clean up
Keyword Left / Right
— Empty First or Initially Empty / Full
Later N—> Full / Empty
Only N—> Empty / Empty
—| Full / Full
— Full

[Fig. 4] Overall case of manipulation
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[Fig. 6] Model output results

[Table 2] Object recognition success rate according to location
and status of the cups

Left object Right object Success rate
Full Empty 93% (14/15)
Empty Full 93% (14/15)
Empty Empty 100% (15/15)
Full Full 93% (14/15)
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[Fig. 7] The whole process of robot manipulation in a recycling
scenario: Keywords: (a) ‘Empty’, ‘First’, (b) ‘Full’, ‘Later’
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[Table 3] Voice recognition and keyword extraction accuracy

Keyword Success rate

First or Initially | Throw away 87% (26/30)

Empty Later or 93% (28/30)

Only Cleanup | 909 (27/30)

First or Initially | Throw away 90% (27/30)

Full Later or 97% (29/30)

Only Cleanup | 909 (27/30)
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