1 Human Trajectory Prediction via
Neural Social Physics
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1.4 Goal attraction
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1.5 Inter-agent Repulsion
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1.6 Environment Repuision
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1.7 Dynamics Stochasticity
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1.8 loss

L= ltraj + lcvae
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1.9 Datasets

the Stanford Drone Dataset, ETH Hotel, ETH University, UCY University, Zaral, Zara2

1.10 Result

Average Displacement Error (ADE): E—imfill{ & SEfrUEHIEIRE

Final Displacement Error (FDE): FRMIAYR m5LirR Mg GiRE
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Methods Metrics ||ETH |Hotel |UNIV |ZARAILZARA2/AVG SDD
ADE 0.81 0.72 0.60 0.34 0.42 0.58 27.23

S-GAN [18] FDE ||1.52 [1.61 [1.26 [0.69 [0.84 |1.18 ||41.44
Sophie [49] ADE 070 [0.76 [0.54 [030 [0.38 [0.54 [[16.27
p FDE 143  [1.67 |1.24 |0.63 [0.78 |1.15 [|29.38
CFVAE (o ADE [N/A |N/A |N/A [N/A |NJA [N/A [[12.60
B epE  |[N/A [N7A [N/A |[N7A [N7A INJA [[22.30

ADE [0.62  [0.70 |0.48 [0.32 [0.35 [0.49 [[15.6

CGNS [29] FDE [1.40 (093 (122 (059 o071 |0.97  ||28.2
ADE [[0.73 [0.30 [0.60 [0.38 [0.31 [0.46 ||[N/A

NEXT [33] FDE |[1.65 |0.59 [1.27 |0.81 |0.68 |1.00 ||N/A
ADE [[N/A [N/A [N/A [N/A [NJ/A [N/A [[12.58
P2TIRL [M4]  lppg  |[N/A  |N/A  |NJA |N/A  |NJA  |N/A  ||22.07
) ADE [[N/A |N/A |N/A [N/A |N/A |N/A [[10.27
SimAug [31]  lppp  ||N/A  [N/A |NJA |NJA |NJA|N/A [|1971
ADE 054 [0.18 [0.35 [0.22 [0.17 [0.29 [[9.96
PECNet [38]  |ppg  |los7 [024 [060 [039 [0.30 [0.48 ||15.88
Teajit o] |ADE [039 (012 (020 [0.05 (0.1 (0.9 |IN/A

FDE [|0.83 021 |0.44 [0.33 [0.25 [0.41 |[N/A
ADE ||[N/A |NJA |[N/A |N/A |N/A |N/A |[14.78
FDE |[[N/JA |N/A |N/A |[N/A |N/A |N/A [[27.09
ADE [|0.28 |0.10 |0.24 [0.17 |0.13 |0.I8 |[7.85

Multiverse [32]

Y-net [37] FDE 0.33 |0.14 (041 |o.27 |o.22  |o.27 11.85
SIT [56] ADE |[0.38 |0.11 [0.20 [0.16 [0.12 [0.19 [|N/A
FDE |j0.88 |[0.21 [0.46 [0.37 [0.27 |04  [|N/A

Social ADE 0.66 0.34 0.39 0.27 0.24 0.38 N/A
DualCVAE [16] |FDE 1.18 0.61 0.74 0.48 0.42 0.69 N/A
ADE 0.51 0.22 0.36 0.31 0.47 0.37 14.63

OSCNet [T1] - |ppp |105 |042 |0s1  |068 |1.02 |079 ||26.91
NSP_SFM ADE |[0.25 [0.00 [0.21 ]0.16 [0.12 |0.17 |[6.52
(Ours) FDE 0.24 0.13 0.38 0.27 0.20 0.24 10.61
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1.11 Generalization

N RFENRERREER, LRSI ERENTRNITE.

T LR iRBground truth, LAXISRERHER(ENITHNMRE (SESYIEEMT AR/ EEERED
KERE) |

Methods |[ETH |Hotel |UNIV ZARA1 |ZARA2 |Avg SDD
Y-net 0 0 1.51% 0.82% 1.31% 0.73% 0.47%
S-CSR 0 0 1.82% 0.41% 1.31% 0.71% 0.42%
NSP-SFM ||0 0 1.48% 0 0.66% 0.43% ||0.42%

1.12 Ablation Study

SDD Fyoat(w/0)  |INSP-SFM(w/0) |NSP-SFM(w)

ADE 6.57 6.52 1.78
FDE 10.68 10.61 3.44
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Fooai(w/o0): LEKS11
NSP — SFM(w/o): #£rRK5I+TANERFII+EBRFT
NSP — SFM(w): &R H+HTABFI+FEEY R +BE I
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