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Hamilton-Jacobi Reachability

Which states are unrecoverable? 40D Publisher-Subscriber
€X; .
Hamilton—Jacobi reachability finds states where even 1 Reference Uniform PINNSs
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MPC-DeepReach adds time curriculum, sampling-based MPC, joint PDE
residual and MPC regression loss, and fine-tuning to uniform PINNs.

Training algorithm 40D quantitative comparison
1 Extract learned control and disturbance from Method Relative L2 | Safety loU 1 Time (min) {
the value network. PINNs 1.7727 + 0.0756 0.0000 + 0.0000 18.05
ug(z,t) = ar%égax gglg%‘/e» f(z,u,d)), MPC-DeepReach 0.5676 + 0.1539 0.9831 + 0.0013 82.85
. Steer2Reach 0.0983 + 0.0266 0.9878 + 0.0004 50.63
do(x, 1) = argmin(V,Vy, f(x, ug,d)).
deD

Mean = SD, three initializations. L2: whole-domain value error. loU: predicted safety vs.

- : imul “Training time: one H200 GPU.
2 Roll forward SDE trajectories from sampled simulated outcomes. Training time: one H200 GPU

initial states. .
dX; = f(X¢,up,dy) dt + o dBy. 2D Vertical Drone

Ly = Law((X?“@’d@,t)) . t~Uu(o,T)), 2 Reference Uniform PINNs
Ly = LaW(X;i;ue’d@) , z~UQ), x Lt

3 Update 6 with the PINNs loss.
Lpinns(0; )\) = E(:r;,t)w,ug [Rve (37» t)Z}

+ AEp i [(Vo(x,T) — £(x))?] .

4 Repeat steps 1-3. 2
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Park & Tu, arXiv:2608.11480 (2026). Figures 1-2 and Table |. NSF CPS #2434460; NSF GRFP DGE-1842487.
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