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Utilizing Visual Deep Learning for
Large-range Object Detections of
Humanoid Robot Soccer Games
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RoboCup is one of the most important humanoid robotic competitions in the world. The
development of humanoid soccer robot considers not only the bipedal locomotion stability, but
also the real-time object detection, identification and positioning which help the autonomous
decision-making and operation during competition. The proposed humanoid robot is equipped with
a NVIDIA Jetson TX2 embedded artificial intelligence controller to realize the aforementioned
real-time object detection based on the deep convolutional neural network (CNN). Practically, the
classes of soccer ball and humanoid robots are detected and recognizes in terms of the You Only
Look Once (YOLO) model. The results are validated in the RoboCup 2017, and our team won the
2nd place of the TeenSize league.
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EFRBEEIA) - BEERARIORNE 1 o fHi0E SR 2 e i s - Iltt
FEHCERE 600 BRI - (EHF LEMSERE —ERE MR o DUEHISFIEHERGE 92% 15 >
HESREBRLLFE R (0 S 0 IR R ] 00 50 9 — /N B ] S 1k I e T B BR (6 B L2 i)
A o [FlRF  fEE AR ERE LRI 1R - BIATSHEN A R ER B o 2 B (0.3 ARE] 1.5 24
R) T EM B ZZ R - H—BRaai Rk 2 Frrs -

k1. RIEMHAEELE R o

s )| 0 | ow | a0 | a0 | s | on |

mu’fuffzz&ﬁ? (%) 63.5% 68.0% 72.0% 75.5% 81.5% 83.5%
JERI 55 IEHERE (%) 70.0% 71.5% 75.0% 84.5% 90.5% 92.0%
RAEZELLHI (%) 27.60% 34.41% 45.88% 29.75% 18.28% 11.11%

K2 BBAELRLZSHER -

B G Rk fE
BEVSHERT (cm) HREEE (om) ﬁfﬁi‘* R 3 (cm)

---------

67.082 —61.069 31.416 68.676 665 597 -1.07 142 159

-30 30 42426 -29.446 32465 43.830 154 89 657 620 055 247 140
0 30 30.000 0.681 30.105 30.113 159 148 500 620 0.68 0.11 0.11
30 30 42426 28.531 33.094 43.695 163 87 375 620 -1.47 3.09 1.27
60 30 67.082 61.956 30.678 69.135 236 99 375 595 196 0.68 2.05
-60 60 84.853 —62.348 61.906 87.861 162 83 665 561 -235 191 3.01
=30 60 67.082 -28.476 63314 69.423 167 102 591 576 1.52 331 2.34
0 60 60.000 0391 57.714 57.715 169 97 504 595 039 -229 -2.28
30 60 67.082 32287 63.295 71.054 171 88 415 575 229 330 397
60 60 84.853 54395 64917 84.694 161 88 375 562 561 492 -0.16
—60 90 108.167 —55.108 93.995 108.958 159 88 616 538 489 4.00 0.79
-30 90 94.868 -32.455 93907 99357 169 108 573 538 -246 391 449
0 90 90.000 1.745 86.413 86.431 162 100 506 554 1.75 -3.59 -3.57
30 90 94.868 34.617 89.672 96.122 157 83 442 554 462 -033 125
60 90 108.167 55.314 91.683 107.077 166 93 405 536 -4.69 1.68 -1.09
—-60 120 134.164 -54.481 122.893 134.428 159 90 594 519 552 289 0.26
=30 120 123.693 -33.041 121.924 126.322 162 101 563 519 -3.04 192 2.63
0 120 120.000 2.344 121.258 121.281 159 107 509 519 234 126 1.28
30 120 123.693 34306 120.013 124.820 154 103 455 519 431 0.01 1.13
60 120 134.164 59.845 116.053 130.575 164 95 418 519 -0.16 -3.95 -3.59
—-60 150 161.555 -57.129 153.384 163.678 166 95 580 502 2.87 338 2.12
=30 150 152971 -27.414 151.234 153.699 162 103 546 502 259 123 0.73
0 150 150.000  3.163 152357 152390 168 105 502 502 3.16 236 2.39
30 150 152971 34.612 149.123 153.087 157 103 464 502 4.61 -0.88 0.12
60 150 161.555 58.357 147.142 158.292 163 99 437 502 -1.64 -2.86 -3.26
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