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Algorithm 1 Conditional LLM Intervention

Input: Episode number e, Performance statistics S, Current
parameters 0
Output: Updated parameters 6'
1: if e mod 100 # O then return 6
if S.success_rate > 0.6 AND S.avg_collisions < 15 then

2
return 0
3:  if S.success_rate < 0.5 OR S.avg_collisions > 25 then
4: context «— BuildContext(S, 0, goal statistics)
5: try
6 llm _response <«  QueryGPT4oMini(context,
temperature=0.2, max_tokens=500)
7: catch
&: llm_response «— HeuristicFallback(context, 0)
9: 0_proposed «— ExtractParameters(llm_response)
10: 0_safe « Clip(6_proposed, 0.80, 1.20)
11: 0' < 0.30_safe + 0.70
12: return ©'

13: return 0
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Avg.
. Success Avg. . Avg.
Episode Method Rate (%) Collisions Tél)le Reward
216.6+ 14,650 +
LLM-PPO 100.0£0.0 9.2+9.0 173.9 3,265
1-20 210.0 + 14,403 +
PPO 95.0£4.9 10.1+20.6 215.6 4,630
Diff +5.3% -8.9% +3.1%  +1.7%
1932+ 14473 +
LLM-PPO 100.0+0.0 8.0£6.5 91.0 1,726
21-40 251.5+ 13,590 +
PPO 100.0+0.0 11.4+79 161.0 2.846
Diff 0.0% -29.8% 23.2%  +6.5%
2082+ 14,394+
LLM-PPO 90.0 +6.7 72+57 105.9 1,998
41-60 261.7+ 13,611+
PPO 100.0+£0.0 11.4+8.1 168.0 2,953
Diff -10.0% -36.8% -20.4%  +5.8%
1959+ 14,540 +
LLM-PPO 95.0+4.9 6.5+4.7 1.2 1,552
61-80 253.8+ 13,657 +
PPO 95.0+49 11.3+78 160.3 2817
Diff 0.0% -42.5% 22.8%  +6.5%
2123+ 14,365+
LLM-PPO 90.0 £6.7 7.9+6.3 93 6 1735
81-100 351.8+ 12,120+
PPO 90.0£6.7 17.7+243 242 1 4,465
Diff 0.0% -55.4% -39.6% +18.5%
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