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> Exploration §§§§§r§§
» long tracks entalil sparse rewards RDBDXRDDIX
» stochastic traffic presents fake novelty ggggggggg
« partial observation and procedural generation challenge
inference-time exploration and memory 2R R
> Safet RO OO
« stochastic but avoidable obstacles SR
» stochastic but predictable traffic with behavior profiles S
. : . SRR
« decoupling safety from exploration through subgoal hints RO
> Generalization | S o
» procedural generation and customizability enable easy
out-of-distribution evaluations (map size, generation parameters) I
« human-readable visualizer that helps understand failure modes APTPITEE
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> Procedural Generation e
* new layouts each episode; or a fixed pre-generated map Detault Tileset
Empirical Results
_F.
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> ObStaCleS > reWard su bgoals ® PPO DON ® DQN+RARE @ PPO-Lag @ CPO ® bascline A fullconn M notraffic
« stochastic, dynamics-changing, but avoidable, obstacles > split reward/cost ., i O ‘
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> Traffic Generalization
e PPO DON v A2C
« other drivers, with different profiles, that have to be avoided > reward subgoals .. | |
> cost as penalty 5 | |
> avoid obstacles %jjgj | |
> evaluate e | |
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« enforce dynamics and rule-conforming agent behavior, P
depending on traffic conditions State-of-the-art methods tested on
{ > Fixed maps (different sizes)
"name": "four_way_1intersection_brake" ]
"tile_type": [2, 1, 1, 1], // N/E/S/W: 1=connected, 0=not connected > Wlthout ObStaCleS and SUbgOalS,
"velocity_range": [0.5, 10.0], o
"min_traffic": 1, // Minimum traffic in tile > but busy roads prOVIdlng fake novelty.
"min_matching traffic™ 1, // Minimum traffic in tile matching the directions
"maneuvers": [ // Agent and traffic directions to match the preconditions - DON & A2C DON+RARE DON+GE PPOSICM o PPOLRND DON+ICM
{ "agent": "west_to_east", "traffic": ["north_to_south", "south_to_north"] }, 5y 2y 3 I o
// [...] Other agent / traffic direction matches 0.60 '
1, // The action can of course also be a named python function g 0.40 g :
"action": "lambda env, ctx: (setattr(env, 'velocity', np.array((e, 0))), True)[-1]" EOQW I .
s T 0.00 - g .~ ]
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> Customizability
e customize track generation, obstacle, and driver probabilities,
observation and reward functions without touching internals Future Plans

> Extensibility

« add your own obstacles, behaviors, rules, and tile sets/masks! > Visual map/tile-Editor (WIP)

> Provide results on tuned state-of-the-art methods

apgtg _obstacle("ice", act_probability=0.1, obstacle_weight=1.0, observe=True)

def ice_behavior(env: PGTGEnv, local_ctx: StepContext)-> bool: > Additional functionality: diagonal connections, continuous spaces,
ice_action = ice_behavior.rng.choice(len(ACTIONS_TO_ACCELERATION)) . .
local_ctx.velocity_substep = ACTIONS_TO_ACCELERATION[ice_action] Contlnual learmng’

return False

> Reproducibility Try it out today: pip 1nstall pgtg

- seeded episodes, obstacles, and restorable states https://github.com/neuro-mechanistic-modeling/pgtg
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