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A Human Trajectroy Prediction Method Based on Global Temporal Attention

Cheng Yang, Zhong Luo’
Hubei Xiaogan Meijia Vocational College, China Hubei Xiaogan 432000

Abstract: With the development of autonomous driving and the Internet of Things, pedestrian trajectory prediction has
broad applications in traffic management, autonomous driving and robotics. The Transformer models social interactions
well, but ignores rear-segment trajectory features, causing poor prediction on irregular motions such as acceleration,
deceleration and standing still. To solve this, we propose GTAO: a global temporal attention optimization method with
a global temporal guidance module that optimizes the initial prediction using front- and rear-segment features under
ground-truth supervision. Experiments on ETH and UCY show GTAO outperforms the baseline by 4% to 6%.
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= 3 XftkAE
T3 218 7 HAF ETH HOTLE UNIV ZARA ZARA2 AVG
Social-LSTM~-D [32] CVPR 16 0.77/1.60 0.38/0.80 0.58/1.28 0.51/1.19 0.39/0.89 0.53/1.15
SocialAttention [60] ICRA 18 1.39/2.39 2.51/2.91 0.88/1.75 1.25/2.54 1.01/2.17 1.41/2.35
CIDNN [61] CVPR 18 1.25/2.32 1.31/1.86 0.51/1.07 0.90/1.28 0.50/1.04 0.89/1.73
Social-GAN(1V—1) [37] CVPR 18 1.13/2.21 1.01/2.18 0.60/1.28 0.42/0.91 0.52/1.11 0.74/1.54
TrafficPredict [62] AAAI 19 5.46/9.73 2.55/3.57 3.31/6.37 4.32/8.00 3.76/7.20 3.88/6.97
Social-BIGAT(K=1) [39] | NeurIPS 19 - - - - - 0.61/1.33
STGAT(1V—1) [41] ICCV/19 0.88/1.66 0.56/1.15 0.52/1.13 0.41/0.91 0.31/0.68 0.54/1.11
PITF(Single—model) [63] CVPR 19 0.88/1.98 0.36/0.74 0.62/1.32 0.42/0.90 0.34/0.75 0.52/1.14
STAR-D( Z:£6I57H )[51]|  ECCV 20 0.66/1.33 0.44/0.97 0.60/1.33 0.50/1.12 0.39/0.90 0.52/1.13
GTAO-D( A7) 0.64/1.37 0.36/0.81 0.63/1.39 0.49/1.10 0.41/0.93 0.51/1.12
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TR 251/ HiT) ETH HOTEL UNIV ZARAL1 ZARA2 AVG
Social-LSTM [32] CVPR 16 1.09/2.35 0.79/1.76 0.67/1.40 0.47/1.00 0.56/1.17 0.72/1.54
Social-GAN [37] CVPR 18 0.81/1.52 0.72/1.61 0.60/1.26 0.34/0.69 0.42/0.84 0.58/1.18
Sophie [64] CVPR 19 0.70/1.43 0.76/1.67 0.54/1.24 0.30/0.63 0.38/0.78 0.54/1.15
STGAT [41] ICCV 19 0.65/1.12 0.35/0.66 0.52/1.10 0.34/0.69 0.29/0.60 0.43/0.83
TPNMS [65] AAAI 21 0.52/0.89 0.22/0.39 0.55/1.13 0.35/0.70 0.27/0.65 0.38/0.73
STAR (AR )[51]|  ECCV 20 0.36/0.65 0.17/0.36 0.31/0.62 0.26/0.55 0.22/0.46 0.26/0.53
GTAO (A3ZT5i%) 0.34/0.63 0.17/0.35 0.29/0.60 0.23/0.48 0.20/0.42 0.25/0.50
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IR 2RNFER R | 2R FETER ETH HOTEL UNIV ZARA1 ZARA2 AVG
iV x X 0.36/0.65 0.17/0.36 0.31/0.62 0.26/0.55 0.22/0.46 0.26/0.53
vV Vv X 0.38/0.68 0.20/0.40 0.35/0.70 0.26/0.57 0.24/0.50 0.28/0.57
vV Vv vV 0.34/0.63 0.17/0.35 0.29/0.60 0.23/0.48 0.20/0.42 0.25/0.50
R 6 HASLIG——FETH #1 UCY Lk 1 F0 2 EAIERESEIE X EE
A Jn ETH HOTEL UNIV ZARA1 ZARA2 AVG
0.7 0.3 0.35/0.65 0.17/0.35 0.30/0.63 0.24/0.53 0.20/0.42 0.25/0.52
0.3 0.7 0.35/0.65 0.18/0.40 0.29/0.60 0.26/0.54 0.21/0.42 0.26/0.52
0.5 0.5 0.34/0.63 0.17/0.35 0.29/0.60 0.23/0.48 0.20/0.42 0.25/0.50
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