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Key takeaway: All the NMAC categories converge to zero, but Co. A and Co. B still have
- NMACs at highly dense scenarios due to the complexity of the scenario.
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1 e || EVALUATIONS
S 64 64 F, = (1 _ _Ta—Tsl ) * 100 XY Configurati XX Configurati
V(s s%) t max(To.T5) onfigurations onfigurations
Policy A (Configuration A): Random (X)  Rule-based (X) PPOA2C (X) PPOA2C (X) Rule-based (X) PPOA2C (X) PPOA2C (X)
y > | FC— |FC — Policy B (Configuration B): Random (Y)  Rule-based (Y) PPOA2C(Y) Rule-based (Y) | Rule-based (X) PPOA2C (X) Rule-based (X)
128 128
(s’ s") AA 3.30 0.24 0.03 0.000 0.19 0.02 0.01
st —— AB 1.23 0.25 0.15 0.005 0.30 0.26 0.13
FC Attention > | F BB 3.44 0.26 0.02 0.001 0.04 0.02 0.00
> o404 > Average M1 3.92 0.00 0.00 0.005 0.16 0.13 0.06
NMAC (&) . . . . . . .
M2 3.96 0.00 0.00 0.000 0.13 0.17 0.08
A . 7L _ g IN 0.10 0.77 0.22 0.001 0.24 0.00 0.00
Feature Extraction Network Fully-Connected Network Total 7.99 0.77 0.22 0.006 0.53 0.30 0.14
Success (1) N, /20 3.96+1.77 18.53 +1.65 19.55 £ 0.98 19.98 £ 0.10 19.42 + 0.7 19.79 £ 0.60 19.90 £ 0.34
Attention-based proxmal—pol.lcfy-optlmlzatlon-drlven advantage actor- Reward (1) R (x10°) B 315 1 176 397 _0.80 187
critic (PPOA2C) T 4 (min) — 5.88 7.23 6.58 5.05 7.42 5.46
— — Mission Time T [ 7.13 8.94 7.60 5.05 7.54 5.02
Configurations  (min) - - - - - - -
Fairness (1) F, (%) — 82.4 80.8 86.5 100 98.4 91.9
. Configuration X Configuration Y
Parameter Notation
(strong) (weak) Takeaway I: Two heterogeneous PPOA2C policies outperformed two strong rule-based policies in both XY and XX configuration
Soeed R / 0 44.88 0.30.12 settings, finishing the mission with an average 98.35% success rate.
peed Range (m/s) [Vmins Vrmax [0, 44.88] [0,30.12] Takeaway ll: PPOA2C has shown great adaptation to the rule-based method as well, successfully finishing the missions with an
, Frisco City’ Dall as, Texas average 99.2% success rate. However, the rule-based method receives lower evaluation rewards since it only cares about NMACs.
Acceleration (m/s?) Av / At {-1.71,0,1.71} {-1.02, 0, 1.02} Takeaway Ill: From the mission time standpoint, the interaction can be discriminative against one of the fleets of agents.
Especially when the configurations are different, the interaction is in favor of the fleet with stronger configurations.
Sensing R R 1000 250 Acknowledgement _ e L . . . " .
ensing Range (m) Takeaway IV: Even with similar configurations, the interaction can be in favor of one of the heterogeneous policies, e.g., with
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