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Gesture Imitation and Composition Algorithm for Anthropomorphic
Robot Hand Control
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Abstract: Controlling anthropomorphic robot hands with multiple joints is challenging due to their high degrees of freedom, which
makes it difficult to provide effective demonstrations for dexterous manipulation. Moreover, existing approaches often require large
training datasets or suffer from computational delays due to intensive calculations. This paper presents a study on imitation learning
for the control of a prosthetic robot hand with 21 degrees of freedom, including wrist joints. By adopting a nearest-neighbor-based
algorithm, the proposed control system achieves efficient learning with a small amount of data and provides an intuitive demonstration
interface. Experimental results for three different tasks using the robot hand are also presented.
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Fig. 1. Cable-driven anthropomorphic robot hand [14].
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wrist joint.
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Appendix
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Table A-1. Generated joint angles based on detected tape size.

AlA(3HE) HlolH A4S

36x35 [mm] 59%58 [mm)] 60x59 [mm)] 76x78 [mm] 100x95 [mm] 69x70 [mm)]
74 7} 20.7° 17.6° 53.1° 39.5° 2.6° 45.3°
w4 7t 2 83° -17.0° -10.5° 3.1° -100.4° 6.3°
4 7+ 3 23.8° 9.6° 552° 583° 97.1° 57.0°
w4 74 29.2° 29.7° 574° 38.7° 94.2° 46.7°
#4d 7+ 5 16.8° -1.7° 58.4° 40.5° 2.0° 482°
w4 7t e 1.0° -7.3° 24.4° 25.0° -15.6° 24.7°
4 747 6.7° -8.0° 77.3° 752° 56.8° 76.1°
w4 7+ 8 6.2° 54° 255° 53.7° 124.8° 41.6°
4 7t 9 20.0° 83° 60.7° 452° 22.5° 51.9°
4 7+ 10 -8.6° 6.7° 232° 323° -19.6° 284°
4 7 42° 1.9° 79.0° 933° 95.5° 87.2°
w4 7+ 12 83° 12.5° 91.7° 59.0° 31.5° 73.1°
w4 713 45.1° 46.3° 75.6° 44.8° 9.0° 58.0°
w4 7+ 14 39° 53° 32.7° -15.5° 102.1° 22.9°
#d 7+ 1s 48.7° 54.1° 64.8° 83.5° 147.3° 75.5°
w4 7+ 16 12.0° 31.7° 84.5° 573° 123.6° 69.0°
*+d 7z 17 15.2° 1L.1° 60.7° B4 7.7° 451°
oA 718 92° 38° 19.6° 1.9° 99.1° 9.5°
e 7+ 19 6.8° -1.0° 66.1° 49.3° 99.7° 56.5°
oA 7k 20 02° 5.6° 71.0° 60.6° 92.7° 65.1°

I A2 A T el wet AR 7 2 Hleld.
Table A-2. Generated joint angles based on detected stick angles.

AlAEHE) Hleld A2
90[°] 55[°] 54[°] -1[°] 1[°] 491° 50[°] 90[°] 78[°]
4 7t | 42.6° 4.1° -6.6° 02° 45° 72° 43.1° 60.0° 549°
4 7+ 2 -30.9° -182° -18.0° -18.3° -18.6° -14.8° 83° 15.0° 13.0°
4 713 19.9° 46° 12.3° 10.0° 13.2° 89° 583° 71.1° 67.3°
4 7} 4 30.7° 10.7° 6.0° 17.8° 7.0° 9.2° 152° 314° 26.5°
w4 7+ 5 6.7° 353° 349° 43.7° 4.7° 28° 1.3° 8.6° 6.4°
w4 7+ 6 -16.5° 2.5° -7.0° -18.3° 9.0° 84° -16.1° -184° -17.7°
&4 7+ 7 94° -12.6° 0.1° 22.4° 10.0° -11.7° -153° -11.3° -12.5°
4 7t g -16.0° -1.5° 0.1° 20.0° 8.6° 79° 3.9° -15.6° -12.1°
4 7t g 3.6° 58° 27.3° 47° 104° 112° 03° 6.0° 41°
#4710 94° 03° -11.4° 0.7° 720 5.0 5.0° -104° 8.8°
4 7+ 1 -12.1° 3.0° 34° 55° 8.9° 8.1° -11.0 7.3° 84°
4 7r 12 57° 14° 10.0° 2.0° 0° 6.8° 14.2° 64° 8.7°
4 7+ 13 22° 42° 20.8° 4.1° 389° 38.8° 8.1° 6.2° 1.9°
w4 7 14 -L1° 1.8° -1.9° 8.6° 2420 -15.6° 75° 3.1° 0.1°
w4 7 15 23° 6.7° 11.3° 9.5° 53.1° 28.1° 0.0° -1.8° -1.3°
a4 7+ 16 0.5° 0.1° 0.8° 73° 9.3° 0.9° -4.0° 52 4.8°
4 7Zr 17 23° 2.3° 79° 53° -1.3° 4.1° 6.7° 49° 54°
a4 7F 18 57° 6.9° 3.0° 1.3° 42° 5.6° 45° 10.9° 9.0°
a4 7+ 19 -11.0° 5.7° -10.0° 3.0° 4.7° -10.3° 3.6° 54° 49°
a4 7k 20 5.5° 6.8° 0.6° 47° 2.1° 7.8° 8.2° 310 46°
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Table A-3. Generated joint angles based on detected ball height.

A4 HleolE A4

1203 [mm] | 265.7 [mm] 152.6 [mm]
4 7] 55.2° 60.0° 56.3°
A 7} ) 10.3° 8.6° 9.9°
4 73 66.6° 63.3° 65.9°
W 74 215° 425° 26.1°
#4 7+ 5 65.2° 49.1° 61.7°
4 76 0.1° 43° -1.0°
wd 77 84.7° 712° 81.7°
W 78 10.9° 31.1° 15.3°
wE 79 46.5° 57.6° 48.9°
24 7t 10 41.7° 52.9° 442°
4 7k 11 62.5° 69.1° 64.0°
4 7+ 12 89.6° 101.4° 922°
#+4 7+ 13 50.4° 51.6° 50.7°
w4 7t 14 61.0° 63.2° 615°
wd 7+ 15 76.4° 77.3° 76.6°
4 7} 16 59.2° 69.4° 614°
4 7h 17 66.6° 674° 66.8°
4 7H 18 11.6° 13.1° 11.9°
4 7F 19 73.6° 65.1° 71.7°
4 7+ 20 72.9° 73.1° 72.9°
&8 7 30.0° 1.5° 23.7°




	인간형 로봇 손 제어를 위한 손동작 모방 및 합성 알고리즘
	Abstract
	I. 서론
	II. 로봇 손 하드웨어 구성
	III. 시연 시스템 구축
	IV. 선형 보간 기반 모방학습 알고리즘
	V. 실험 및 결과
	VI. 결론
	REFERENCES


