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Set-Based Predi
tion of Tra�
 Parti
ipants

Ba
kground

Predi
ting the movement of other tra�
 parti
ipants is an integral part in the motion plan-

ning of most automated road vehi
les. While simple predi
tions, e.g. based on assuming


onstant velo
ity, may su�
e for de
iding a driving strategy, predi
ting the set of all possible

behaviors is required to ensure safe motion. We have developed an approa
h to verify planned

traje
tories online[1℄: If the sets of all possible behaviors of other tra�
 parti
ipants do not

interse
t with the set of the intended motion, one 
an guarantee that the ego vehi
le does

not 
ause a 
ollision.

Des
ription

We have re
ently published our MATLAB tool SPOT

1
[3℄, whi
h 
omputes all possible move-

ments by 
onsidering physi
al 
onstraints and assuming that the tra�
 parti
ipants abide by

the tra�
 rules. SPOT is designed to over-approximate the set of possible movements in

order to be used for veri�
ation. An example of the predi
ted motion of multiple vehi
les at

an interse
tion is shown in the �gure below.
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As further resear
h, we wish to improve our over-approximative predi
tion:

• Considering further tra�
 rules,

• Considering o

lusion due to limited sensor data,

• Considering intera
tion between road vehi
les [2℄,

• Considering o�-tra
king of long vehi
les (i.e. their overhang in turns).

Possible Tasks

This do
ument is not a spe
i�
 thesis proposal, but a general des
ription of possible topi
s in

the area of set-based predi
tion of tra�
 parti
ipants. Please 
onta
t us if you are interested

in our �eld of resear
h.

Usually, a thesis 
omprises the following tasks:

• Familiarizing with predi
tion te
hniques in general (see e.g. [4℄) and our set-based

predi
tion in parti
ular [3℄.
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• Developing a formal approa
h to 
onsider the sele
ted aspe
t in the predi
tion.

• Implementing this approa
h in MATLAB.

• Integrating this approa
h in the set-based predi
tion of SPOT.

• Evaluating this approa
h with respe
t to the safety of the ego vehi
le.
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