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2 steps:

Baseline AI Repair

« Fault Localisation: find "suspicious weights”

« Search-based repair: find optimal suspicious weights

values

Limitations:

« Considers all faults (wrong outputs) together
« Takes a static view of the system/faults

Motivation

Deep Neural Networks have different types of faults, how to consider them all when repairing?
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Distributed Repair Technique

Current approaches consider all the wrong model outputs at once. They do not distinguish by fault type.
For example, “car -> truck” fault vs. “car -> pedestrian” fault

Method: Perform multiple specialised repairs and merge them

Results
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« Each repair is specific and performs well
 The merged repaired model outperforms models repaired with a global (no fault-specificity) repair
« When merging the different fault-specific repairs, we can give them different priorities

Motivation

D. L. Calsi, M.Duran, X. Y. Zhang, P. Arcaini, F. Ishikawa: Distributed Repair

of Deep Neural Networks. ICST'23

Distributed Repair Technique

As we repair the system, it changes and the fault(s) can "shift". We might not be repairing the right weights
anymore.

Method: Continuously perform fault localisation to make sure we still repair the right weights
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« Multiple intermediate searches are performed, i.e., the faults shift

repair Cf
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« Adaptive Repair performs better than the baseline approach
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Repair of Deep Neural Networks. GECCO 2023
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