
Robin Dehler, Martin Herrmann, Jan Strohbeck, Michael Buchholz

A Graph Neural Network Approach for Solving Assignment Problems in Multi-Object Tracking

References
[1] B.-N. Vo, B.-T. Vo, and H. G. Hoang, “An Efficient Implementation of the Gener-

alized Labeled Multi-Bernoulli Filter,” IEEE Trans. on Sig. Proc., vol. 65, no. 8, pp.
1975–1987, 2017.

[2] M. Herrmann, C. Hermann, and M. Buchholz, “Distributed Implementation of the
Centralized Generalized Labeled Multi-Bernoulli Filter,” IEEE Transactions on Signal
Processing, vol. 69, pp. 5159–5174, 2021.

[3] K. G. Murty, “Letter to the Editor - An Algorithm for Ranking all the Assignments in
Order of Increasing Cost,” Operations Research, vol. 16, no. 3, pp. 682–687, 1968.

Acknowledgement

https://events-project.eu

This infrastructure is part of the EVENTS 
project, which is funded by the European 
Union, under grant agreement No 
101069614. Views and opinions expres-
sed are however those of the author(s) 
only and do not necessarily reflect those 
of the European Union or European 
Commission. Neither the European 
Union nor the granting authority can be 
held responsible for them.

https://podium-project.eu/

This infrastructure is part of the PoDIUM 
project, which is funded by the European 
Union, under grant agreement No 
101069547. Views and opinions expres-
sed are however those of the author(s) 
only and do not necessarily reflect those 
of the European Union or European 
Commission. Neither the European 
Union nor the granting authority can be 
held responsible for them.

https://projekt-lukas.de

Gefördert durch:

https://verkehrsforschung.dlr.de/de/
 projekte/u-shift/u-shift-ii-demonstrator

Diese mobile Infrastruktur-Sensoreinheit 
wurde und wird im Rahmen der folgenden, öf-
fentlich geförderten Projekte aufgebaut, er-
weitert und/oder betrieben:

Projekte

Anlage mit vernetzter Infrastruktursensorik.
Nähere Informationen erhalten Sie unter
https://www.uni-ulm.de/index.php?id=119038.

Mobile Anlage für 
vernetztes Fahren
Im Rahmen der Forschung für 
das automatisierte und vernetz-
te Fahren betreibt das Institut für 
Mess-, Regel- und Mikrotechnik 
der Universität Ulm diese mobile

https://events-project.eu

This infrastructure is part of the EVENTS 
project, which is funded by the European 
Union, under grant agreement No 
101069614. Views and opinions expres-
sed are however those of the author(s) 
only and do not necessarily reflect those 
of the European Union or European 
Commission. Neither the European 
Union nor the granting authority can be 
held responsible for them.

https://podium-project.eu/

This infrastructure is part of the PoDIUM 
project, which is funded by the European 
Union, under grant agreement No 
101069547. Views and opinions expres-
sed are however those of the author(s) 
only and do not necessarily reflect those 
of the European Union or European 
Commission. Neither the European 
Union nor the granting authority can be 
held responsible for them.

https://projekt-lukas.de

Gefördert durch:

https://verkehrsforschung.dlr.de/de/
 projekte/u-shift/u-shift-ii-demonstrator

Diese mobile Infrastruktur-Sensoreinheit 
wurde und wird im Rahmen der folgenden, öf-
fentlich geförderten Projekte aufgebaut, er-
weitert und/oder betrieben:

Projekte

Anlage mit vernetzter Infrastruktursensorik.
Nähere Informationen erhalten Sie unter
https://www.uni-ulm.de/index.php?id=119038.

Mobile Anlage für 
vernetztes Fahren
Im Rahmen der Forschung für 
das automatisierte und vernetz-
te Fahren betreibt das Institut für 
Mess-, Regel- und Mikrotechnik 
der Universität Ulm diese mobile

https://events-project.eu

This infrastructure is part of the EVENTS 
project, which is funded by the European 
Union, under grant agreement No 
101069614. Views and opinions expres-
sed are however those of the author(s) 
only and do not necessarily reflect those 
of the European Union or European 
Commission. Neither the European 
Union nor the granting authority can be 
held responsible for them.

https://podium-project.eu/

This infrastructure is part of the PoDIUM 
project, which is funded by the European 
Union, under grant agreement No 
101069547. Views and opinions expres-
sed are however those of the author(s) 
only and do not necessarily reflect those 
of the European Union or European 
Commission. Neither the European 
Union nor the granting authority can be 
held responsible for them.

https://projekt-lukas.de

Gefördert durch:

https://verkehrsforschung.dlr.de/de/
 projekte/u-shift/u-shift-ii-demonstrator

Diese mobile Infrastruktur-Sensoreinheit 
wurde und wird im Rahmen der folgenden, öf-
fentlich geförderten Projekte aufgebaut, er-
weitert und/oder betrieben:

Projekte

Anlage mit vernetzter Infrastruktursensorik.
Nähere Informationen erhalten Sie unter
https://www.uni-ulm.de/index.php?id=119038.

Mobile Anlage für 
vernetztes Fahren
Im Rahmen der Forschung für 
das automatisierte und vernetz-
te Fahren betreibt das Institut für 
Mess-, Regel- und Mikrotechnik 
der Universität Ulm diese mobile

https://events-project.eu

This infrastructure is part of the EVENTS 
project, which is funded by the European 
Union, under grant agreement No 
101069614. Views and opinions expres-
sed are however those of the author(s) 
only and do not necessarily reflect those 
of the European Union or European 
Commission. Neither the European 
Union nor the granting authority can be 
held responsible for them.

https://podium-project.eu/

This infrastructure is part of the PoDIUM 
project, which is funded by the European 
Union, under grant agreement No 
101069547. Views and opinions expres-
sed are however those of the author(s) 
only and do not necessarily reflect those 
of the European Union or European 
Commission. Neither the European 
Union nor the granting authority can be 
held responsible for them.

https://projekt-lukas.de

Gefördert durch:

https://verkehrsforschung.dlr.de/de/
 projekte/u-shift/u-shift-ii-demonstrator

Diese mobile Infrastruktur-Sensoreinheit 
wurde und wird im Rahmen der folgenden, öf-
fentlich geförderten Projekte aufgebaut, er-
weitert und/oder betrieben:

Projekte

Anlage mit vernetzter Infrastruktursensorik.
Nähere Informationen erhalten Sie unter
https://www.uni-ulm.de/index.php?id=119038.

Mobile Anlage für 
vernetztes Fahren
Im Rahmen der Forschung für 
das automatisierte und vernetz-
te Fahren betreibt das Institut für 
Mess-, Regel- und Mikrotechnik 
der Universität Ulm diese mobile

EVENTS project is funded by the European Union, under grant agreement
No 101069614. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union
or European Commission. Neither the European Union nor the granting
authority can be held responsible for them.

PODIUM project is co-funded by the European Union, under grant agree-
ment No 101069547. Views and opinions expressed are however those
of the author(s) only and do not necessarily reflect those of the European
Union or European Commission. Neither the European Union nor the grant-
ing authority can be held responsible for them.

Contact
All authors are with the Institute of Mea-
surement, Control and Microtechnology,
Ulm University, Albert-Einstein-Allee 41,
89081 Ulm, Germany
{firstname}.{lastname}@uni-ulm.de

Assignment Problem in MOT

Considered Problem
▪ Exponential growth of number of hy-

potheses in GLMB filter update
▪ Truncation using the k-ranked assign-

ment problem

Ranked Assignment Problem
▪ Cost matrix for possible associations of

measurements with tracks [1]
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▪ Graph representation of cost matrix as
bipartite graph G = {Vs, V t, E}

Cex =



27 11 9 9 5 1
26 6 5 4 5 8
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Proposed Method

Ranked Assignment Prediction Graph Neural Network (RAPNet)
▪ Architecture consisting of graph creation, RAPNet and post-processing module
▪ Node feature extraction using ratio of non-∞ values to length of line or column and

aggregations min, max, mean and l2-norm
▪ RAPNet architecture
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Encoder Decoder

▪ Greedy post-processing to exploit imperfect output

Training Setup
▪ 2 datasets: (i) from simulation [2] and (ii) synthetic matrices with selectable parame-

ters (size νs and assignments number kmax) and random cost values
▪ 20 epochs with AdamW (λ = 1e

−3), cosine annealing scheduler (γ ∈ [1e
−3

, 1e
−4])

▪ Novel wp-score:
wp = ∑k

i=1 wiκi , with

κi ∈ {3, 2, 1, 0} , wi =
2 ⋅ (k + 1 − i)

k ⋅ (k + 1)

Results

Evaluation
▪ Baselines: Murty’s algorithm [3] and

Gibbs sampler [1]
▪ Comparison of RAPNet alone (ours) and

with post-processing (ours-PP)
Parameter Sweeps

ours-PP ours Gibbs Murty
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Framework
Accuracies

wp Cost
i = 1 i = 2 i = 3 i = 4

RAPNet-a 0.99 0.91 0.73 0.54 2.74 5.68
RAPNet-PP 0.99 0.95 0.82 0.66 2.80 3.23
Gibbs 1 0.18 0.06 0.04 2.11 14.10


