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Goal: Develop verification and upgrade procedures to provide formal safety guarantees for ML-intensive CPS throughout life cycles.
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Fig. 3: Restoration performance for different compression
methods with different cv.

Fig. 2: Restoration performance for different compression
methods with different £.

Scientific Impacts

* Safe Upgraded Model: Safety Verification and Monitoring of ML-

TABLE II: Retraining restoration performance

TABLE III: Knowledge distillation restoration performance

Methods | Ori. B=05 pB=02 pB=07 B=009 Methods | Ori. a=05 a=02 a=07 a=09
FX QAT | 170159 22669  17.1840 20.054  4.6673 FX QAT | 170159 38791 32217 32668  4.650]
. Eager QAT | 163547 90541 87409 66716  2.7320 Eager QAT | 163547 3.6152 49157 59510  9.926]
| ntensive C PS U p g F'd d es L-Unstru | 19602 05915 64987  0.1254  0.2525 L-Unstru | 1.9602 137829  15.1636 145191  8.7380
G-Unstru | 09487 01633 79780  0.1648  0.1836 G-Unstru | 0.9487 105672 104162 69580  5.8600
L-Stru 325631 09242 85676 34599  2.2905 L-Stru 325631 20776  3.1321 L1076  1.6181
R-Stru 344265 372667 37.0809  37.0177 354302 R-Stru 344265 369128 356922 377178  35.1513

* Safe Upgrade Procedure: Safety-Assured Upgrades for ML-Intensive
CPS

* Safe Upgrade Application: Safe Upgradable ML-Intensive Autonomy

Comparison (MaxDNet and EqBaB)
TABLE I: Comparison between reachability method and EqBaB on MNIST and CIFARI10

Dataset Network 1 Network 2 Noi Reachability EqBaB
arase Model  Accuracy | Model  Accuracy O15¢ Discrepancy  Time | Discrepancy  Time
. MNIST FNN4 97% FNN4 97% 3%3 4.3068 0.03s 4.2713 12s
P roj ect Pro gress S e | — CNN4  90% | CNN4  89% 3%3 31278 0.03s 3.1229 20s
[Edgepevices|—»| Physical | lsverified VGG 75% VGG 73% 2%1%3 18.6372 288s 18.6284 346s
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MaxDNet: A Formal Framework for Verifying and
Restoring Compressed Deep Neural Networks

A

EqBaB: Efficient Equivalence Verification for

| | lifetime safety assurance.
Compressed DNNs with Bound Propagation

Al-CPS Lab:
aicpslab.com
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