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Abstract : Modeling interactions between dynamic and static road participants(e.g., vehicles, pedestrians, lane dividers, road
markings) is crucial for accurate and robust trajectory prediction. Transformer-based approaches with self- and cross-
attention have become the standard due to their ability to capture complex, long-range dependencies. However, as the number
of participants grows, complexity increases quadratically, imposing a significant burden during training and inference. To
address this, the researchers propose IGP-Traj, an interaction graph pruning algorithm that eliminates dispensable
connections from the fully connected interaction graph. IGP-Traj dynamically prunes irrelevant agent-to-agent(A2A) and
agent-to-map(A2M) connections, focusing on critical interactions, such as nearest and forward-looking ones. This reduces
GPU memory usage, accelerates training and inference, and enhances model performance. We evaluate IGP-Traj on three
state-of-the-art Transformer-based models using the large-scale Argoverse 1 and 2 datasets, demonstrating its effectiveness
in achieving efficient and robust trajectory prediction.

Key words : Autonomous driving(A-& 5=3), Artificial intelligence(3! 3 *1°5), Trajectory prediction(#]% <),
Transformer(E $12= 3 ), Interaction graph(’ % -8 12| 3X)

Nomenclature ¢ . . o
A; : agent-to-agent interaction graph for agent i at time t

N : number of interaction agents in a scene M} : agent-to-map interaction graph for agent i at time t
T : number of timesteps ajt_n- : edge from neighbor j to target i in A2A graph
xf : state vector of agent i at time t mt,; :edge from map segment [ to target i in A2M graph
pf : position of agent i at time t, meters sf_,l- : importance score for A2A edge j — i
0f : heading angle of agent i at time ¢, radians sf,;  :importance score for A2M edge [ — i
vt : speed of agent i at time t, m/s df;, dj; : Euclidean distances between agent j (or map
g : I-th map segment in HD map segment ) and agent i
af : agent embedding vector of agent i at time ¢t Hfj, 0}, : relative heading angles between agent j (or map
m : map embedding vector of [-th map segment in segment ) and agent i

HD map T}, Tf; : time-to-reach (TTR) between agent j (or map
q : k-th query vector segment ) and agent i
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Table 1 Performance variation over parameters ui*, uy*, us
and p§. When performing the first six experiments,
IGP-A2A is not applied. Given ui* = 10 and u3* =
1, the remaining six experiments are conducted. Note
that QCNet is used for this experiment

utt | ot | uf | ug | b-minFDE6 | minADE6 | minFDE6
0 0 - - 1.89 0.725 1.269
5 0 - - 1.879 0.722 1.257
0|0 - - 1.875 0.72 1.257
10 1 - - 1.875 0.719 1.257
10 | 5 - - 1.882 0.72 1.26
10 | 10 - - 1.883 0.722 1.265
10 1 1 0 1.889 0.723 1.271
10 1 5 0 1.879 0.721 1.257
10 1 10 | 0 1.875 0.72 1.256
10 1 10 1 1.875 0.72 1.255
10 1 10 | 5 1.871 0.72 1.253
10 1 10 | 10 1.879 0.72 1.258
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Table 2 Performance variation over the threshold in Equation
(1) and (6). Note that QCNet is used for this

experiment
% b-minFDE6 minADE6 minFDE6
30 1.96 0.741 1.331
50 1.922 0.731 1.3
70 1.871 0.72 1.253
90 1.876 0.724 1.256
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Table 3 Objective evaluation on Argoverse 1 and 2 validation
sets. ‘GP’ and ‘IGP’ respectively refer to ‘GP-Graph’

and ‘IGP-Traj’

Model Dataset | b-minFDE6 |minADE6|minFDE6| MR6

QCNet |Argoverse2 1.91 0.73 1.277 ]0.164
QCNet+GP | Argoverse2 1.94 0.736 1.3 0.174
QCNet+IGP|Argoverse2|  1.871 0.72 1.253 | 0.16

HiVT  |Argoversel _ 0.69 1.04 0.1
HiVT+GP |Argoversel - 0.7 1.07 0.11
HiVT+IGP |Argoversel _ 0.7 1.02 0.1

HPNet |Argoversel 1.506 0.638 0.871 | 0.069
HPNet+GP | Argoversel - - - -
HPNet+IGP | Argoversel 1.506 0.635 0.87 |0.069

Table 4 Inference time(ms) and GPU memory consumption
(GB) for a dense scene(Argoverse2: 158 agents,
Argoversel: 83 agents)

Model | Duasr | e | GPUmen. | GPU mem
QCNet | Argoverse2 60.4 0.68 7.0
QCNet+GP | Argoverse2 91.7 1.99 13.5
QCNet+IGP| Argoverse2 45.8 0.54 4.88
HiVT Argoversel 19.3 0.09 0.46
HiVT+GP | Argoversel 21.1 0.14 0.80
HiVT+IGP | Argoversel 14.8 0.078 0.40
HPNet | Argoversel 147.0 2.46 10.8
HPNet+GP | Argoversel - - -
HPNet+IGP | Argoversel 134.0 2.03 9.36

Table 5 Inference time(ms) and GPU memory consumption
(GB) over threshold for a dense scene(Argoverse2:
158 agents, Argoversel: 83 agents). QCNet is used
for the experiment

Threshold Inference time GPU mem GPQ mem
(ms) (Inf, GB) (Train, GB)
30 % 40.9 0.453 391
50 % 43.0 0.480 4.38
70 % 458 0.547 4.88
90 % 49.2 0.615 5.39
100 % 60.4 0.681 7.0
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