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Abstract

In this work, we emphasize the importance of understanding the trained deep convolutional neural network in the vision-based structural health
monitoring (SHM) and investigate the applications of the recent widely-used visual interpretation methods, namely Guided backpropagation (GBP),
Gradient-based class activation map (Grad-CAM) and Guided Grad-CAM, 1n the basic vision task of SHM, 1.e., spalling detection.
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Al. S is the class score vector computed by the deep CNN, and S°¢ is one
entry of i1t for a particular class ¢, ¢ € {1, 2, ..., C}. In the backward pass,

G' denotes gradient of the output with respect to A' in the /-th layer, i.e.,
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function, the restoring gradient to bottom layers is denoted as R!, where

: aS¢ . Grad-CAM
. . . é A . I
only positive gradient can be passed back. W,¢ represents the weight of | Dackpropagation Gar o
the n-th feature map of A* with respect to class ¢, as a scalar; A. ; jn 18 the  Grad- e — 122 o5° GBP
~ CAM M LA,
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a shorthand notation of ;) A; j.n representing the global average Figure 3 Weight computation in CAM and Grad-CAM Figure 4 Saliency map of Guided Grad-CAM
poohng over a single feature map ignoring some constant multipliers.
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