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1. Computational time

As explained in the main text, in the case of two algorithms having
the same performance (once tuned) in a particular context, the sys-
tem prefers the one that is less computationally expensive in terms
of simulation time. The order of algorithms is defined by the em-
pirical results presented in Figure 1.

Figure 1: Average time it takes the crowd simulator to generate a
30 seconds trajectory using each of the used steering algorithms.

2. Increase in quality

Table 1 shows, for each context, the increase of simulation quality
(in terms of QF) between using the best steering algorithm (with
default parameters) and the best steering policy. These results con-
firm the importance of optimizing the algorithm parameters in or-
der to find a suitable policy for each context. Such an analysis is
also present in the work of [?]. However, contrary to them, in our
approach no reference data is needed, provided that the QF is al-
ready tuned. Our work presents different strategies for using the
information in Table 1 to improve the quality of crowd simulations.

3. Steering algorithm tuning

Each of the character steering algorithms, implemented in velocity
space [vTGG∗20], used in this work need appropriate parameter
values. The algorithms are tuned, that is adjusting the parameter
values, using QF [CDMH∗21]. Below, you can find the appropriate
parameter values for each of the contexts.

Density level
0.5ppm2 1ppm2 2ppm2

F0 PL (94%, +13%) RVO (93%, +12%) ORCA (93%, +12%)
F10 Kar (93%, +13%) ORCA (93%, +14%) RVO (92%, +14%)
F50 ORCA (91%, +13%) Kar (90%, +14%) RVO (85%, +11%)
F90 RVO (92%, +14%) Kar (91%, +17%) ORCA (81%, +11%)
F130 ORCA (91%, +15%) Kar (89%, +18%) ORCA (79%, +12%)
F170 PL (90%, +16%) ORCA (89%, +20%) ORCA (78%, +15%)
BF0 RVO (93%, +19%) ORCA (91%, +24%) ORCA (81%, +21%)
BF10 Mou (90%, +17%) ORCA (85%, +21%) RVO (74%, +18%)
BF50 Mou (87%, +16%) Mou (78%, +16%) SF (72%, +20%)
BF90 SF (90%, +19%) Mou (79%, +19%) SF (72%, +23%)
Unstr. Mou (86%, +18%) ORCA (82%, +25%) TTCA (75%, +30%)

Table 1: Context to steering algorithm map. In brackets (and sep-
arated with commas), the average quality of trajectories simulated
with the best tuned algorithm for each context and the increase in
quality with respect to the same steering algorithm with default pa-
rameter values.

The best parameters for the Universal Power Law for unidirec-
tional flows crossings at 0 degrees with density 0.5 char/m2: neigh-
bour interaction range, τ0 = 2.6; goal reaching force scale, wg = 1;
and k = 1.5.

The best parameters for the Universal Power Law for unidi-
rectional flows crossings at 0 degrees with density 0.5 char/m2:
neighbour interaction range, τ0 = 2.6; goal reaching force scale,
wg = 1.6; and k = 1.5.

We use ORCA for many of the defined contexts. In the case of
a unidirectional flows crossing contexts we use the following time
horizon, tmax, values:

• At 50 degrees with density 0.5 char/m2: tmax = 5.2.
• At 130 degrees with density 0.5 char/m2: tmax = 5.9.
• At 170 degrees with density 0.5 char/m2: tmax = 3.4.
• At 10 degrees with density 1 char/m2: tmax = 6.6.
• At 170 degrees with density 1 char/m2: tmax = 3.28.
• At 0 degrees with density 2 char/m2: tmax = 3.9.
• At 90 degrees with density 2 char/m2: tmax = 2.8.
• At 130 degrees with density 2 char/m2: tmax = 4.5.
• At 170 degrees with density 2 char/m2: tmax = 2.55.
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In the case of bidirectional flows crossings, we use ORCA with the
following tmax values:

• At 0 degrees with density 1 char/m2: tmax = 4.29.
• At 0 degrees with density 2 char/m2: tmax = 3.94.
• At 10 degrees with density 1 char/m2: tmax = 3.6.

We use the Social Forces model for contexts with bidirectional
flows crossings at 50 degrees and density 2 char/m2 (tmax = 1.46),
at 90 degrees with density 0.5 char/m2 (tmax = 0.64), and at 90
degrees with density 2 char/m2 (tmax = 0.64).

We use the steering algorithm by Moussaid et al. [MHT11] in
the following bidirectional flows crossing scenarios:

• At 10 degrees with density 0.5 char/m2: neighbour interaction
range, dmax = 2.98.

• At 50 degrees with density 0.5 char/m2: dmax = 2.5.
• At 50 degrees with density 1 char/m2: dmax = 4.7.
• At 90 degrees with density 1 char/m2: dmax = 3.9.

RVO is also preferred in a variety of different contexts. In the
case of unidirectional flows crossings, depending on the distribu-
tion of directions and density we use:

• Crossing at 90 degrees with density 0.5 char/m2: ωi = 1.55.
• Crossing at 0 degrees with density 1 char/m2: character avoid-

ance strength factor, ωi = 1.68.
• Crossing at 10 degrees with density 2 char/m2: ωi = 1.72.
• Crossing at 50 degrees with density 2 char/m2: ωi = 0.8.

In the case of bidirectional flow crossings we use the following
parameter values for RVO:

• Crossing at 0 degrees with density 0.5 char/m2: ωi = 1.
• Crossing at 10 degrees with density 2 char/m2: ωi = 1.

The TTCA algorithm, based on the method by Dutra et
al. [DMCN∗17], is preferred in an N directional crowd (unstruc-
tured context) with density 2 char/m2. In this case we use σa = 2.16
and σs = 1.73.

The steering algorithm by Karamouzas and Overmars [KO11] is
used in four unidirectional flows crossings contexts.

• At 10 degrees with density 0.5 char/m2: neighbour interaction
range, tmax = 5.4; κ1 = 0.5; β = 1; γ = 1; and delta = 8.

• At 130 degrees with density 1 char/m2: neighbour interaction
range, tmax = 5.4; κ1 = 0.5; β = 1; γ = 1; and delta = 8.

• At 50 degrees with density 1 char/m2: neighbour interaction
range, tmax = 5.4; κ1 = 0.5; β = 1; γ = 1; and delta = 8.

• At 90 degrees with density 1 char/m2: neighbour interaction
range, tmax = 5.4; κ1 = 0.5; β = 1; γ = 1; and delta = 8.

In the video examples, provided as Supplementary Material, tra-
jectories simulated using the PLEdestrians steering algorithm use
the following parameter value set: neighbour interaction range,
tmax = 3; minimum admissible TTC, tmin = 0.5; wa = 2.23; and
wb = 1.26.

We use the parameter names for each of the algorithms that ap-
pear in the original works, whenever possible, and/or the ones used
in [vTGG∗20]. Unless stated otherwise, the neighbour interaction
range for all the algorithms is 3.5 meters. Characters farther than

this value will not be taken into account in to compute the next ve-
locity, vnext , for characters. All policies using a sampling method
to find the next velocity for characters (i.e., ORCA, Moussaid,
PLEdestrians, Paris, Karamouzas, and RVO) use a relaxation time
equal to 0.5. None of the policies used in this work take into ac-
count the contact forces (the coefficient is equal to zero) that apply
when characters collide into each other.
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