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(a) Husky classified as wolf (b) Explanation

Figure 11: Raw data and explanation of a bad
model’s prediction in the “Husky vs Wolf” task.

Before After

Trusted the bad model 10 out of 27 3 out of 27
Snow as a potential feature 12 out of 27 25 out of 27

Table 2: “Husky vs Wolf” experiment results.
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docker run -itd --runtime=nvidia -v /zhong/tf/:/tf -p 8896:8888 -p 6026:6006 --name tf-gpu2
tensorflow/tensorflow:2.2.0rc2-gpu-py3-jupyter
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import tensorflow as tf;
print(tf.version)

2.2.0-rc2

import tensorflow as tf
import tensorflow.keras.backend as K
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from tensorflow.keras.applications.inceptionv3 import InceptionV3

from tensorflow.keras.preprocessing import image

from tensorflow.keras.applications.inceptionv3 import preprocessinput, decodepredictions
import numpy as np

import 0s

import imutils

import matplotlib.pyplot as plt

import cv2

2. 00000000000000

newmodel = tf.keras.models.loadmodel('savedmodel/inceptionV3')&lt;br>newmodel.summary()
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with tf.GradientTape() as tape:&lt;br> lastconvlayer = model.getlayer('mixed10') &lt;br> iterate =
tf.keras.models.Model([model.inputs], [model.output, lastconvlayer.output])&lt;br> modelout, lastconviayer =
iterate(testX)&lt;br> classout = modelout[:, np.argmax(modelout[0])]&lt;br> grads = tape.gradient(classout,
lastconvlayer)&lt;br> pooledgrads = K.mean(grads, axis=(0, 1, 2))

heatmap = tf.reducemean(tf.multiply(pooledgrads, lastconvlayer), axis=-1)
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# import the necessary packages&lt;br>from tensorflow.keras.models import Model&lt;br>import tensorflow as
tf&lt;br>import numpy as np&lt;br>import cv2

class GradCAM:&lt;br> def init(self, model, classldx, layerName=None):&lt;br> self.model = model&lt;br>
self.classldx = classldx&lt;br> self.layerName = layerName&lt;br> if self.layerName is None:&lt;br> self.layerName
= self.findtargetlayer()

def findtargetlayer(self):&It;br> for layer in reversed(self.model.layers):&lt;br> # check to see if the layer has a 4D
output&lt;br> if len(layer.outputshape) == 4:&lt;br> return layer.name
raise ValueError("Could not find 4D layer. Cannot apply GradCAM.")

def computeheatmap(self, image, eps=1e-8):&lt;br> gradModel = Model(&It;br> inputs=[self.model.inputs],&lt;br>
outputs=[self.model.getlayer(self.layerName).output,&It;br> self.model.output])

# record operations for automatic differentiation&lt;br>&lt;strong> with tf.GradientTape() as tape:&lt;br> inputs =
tf.cast(image, tf.float32)&lt;br> (convOutputs, predictions) = gradModel(inputs)&lt;br> loss = predictions]:,
self.classldx]&lt;/strong>

# use automatic differentiation to compute the gradients&lt;br> grads = tape.gradient(loss, convOutputs)

# compute the guided gradients&lt;br> castConvOutputs = tf.cast(convOutputs > 0, "float32")&It;br> castGrads =
tf.cast(grads > 0, "float32")&It;br> guidedGrads = castConvOutputs * castGrads * grads

convOutputs = convOutputs[0]&lt;br> guidedGrads = guidedGrads[0]

weights = tf.reducemean(guidedGrads, axis=(0, 1))&lt;br> cam = tf.reducesum(tf.multiply(weights,
convOutputs), axis=-1)

# resize the heatmap to oringnal X-Ray image size&lt;br> (w, h) = (image.shape[2], image.shape[1])&lt;br>
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heatmap = cv2.resize(cam.numpy(), (w, h))

# normalize the heatmap&lt;br> numer = heatmap - np.min(heatmap)&lt;br> denom = (heatmap.max() -
heatmap.min()) + epsé&lt;br> heatmap = numer / denomé&lt;br> heatmap = (heatmap * 255).astype("uint8")

# return the resulting heatmap to the calling function&lt;br> return heatmap
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filename = "./test/nejmoa2001191f1-PA.jpeg'

orignal = cv2.imread(filename)

plt.imshow(orignal)
plt.show()

000 256x2560 00000000 000 1.0000 numpy O 0 “dataXG”0]

orig = cv2.cvtColor(orignal, cv2.COLORBGR2RGB)&lt;br>resized = cv2.resize(orig, (256, 256))&lt;br>dataXG =
np.array(resized) / 255.0&It;br>dataXG = np.expanddims(dataXG, axis=0)
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preds = newmodel.predict(dataXG)&lt;br>i = np.argmax(preds[0])&lt;br>print(i, preds)

0 [[0.9171522 0.06534185 0.01750595]]
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# Compute the heatmap based on step 3&lt;br>cam = GradCAM(model=newmodel, classldx=i,
layerName="mixed10") # find the last 4d shape "mixed10" in this case&lt;br>heatmap =
cam.computeheatmap(dataxXG)

#show the calculated heatmap

plt.imshow(heatmap)
plt.show()
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# Old fashioned way to overlay a transparent heatmap onto original image, the same as above&lt;br>heatmapyY =
cv2.resize(heatmap, (orig.shape[1], orig.shape[0]))&lt;br>heatmapY = cv2.applyColorMap(heatmapy,
cv2.COLORMAPHOT) # COLORMAPJET, COLORMAPVIRIDIS, COLORMAPHOT&It;br>imageY =
cv2.addWeighted(heatmapy, 0.5, orignal, 1.0, 0)&lt;br>print(heatmapY.shape, orig.shape)

# draw the orignal x-ray, the heatmap, and the overlay together&lt;br>output = np.hstack([orig, heatmapy,
imageY])&lt;br>fig, ax = plt.subplots(figsize=(20, 18))&It;br>ax.imshow(np.random.rand(1, 99),
interpolation="nearest")&lt;br>plt.imshow(output)&It;br>plt.show()

(842, 1090, 3) (842, 1090, 3)
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filename = "./test/1-s2.0-S0929664620300449-gr2lrg-b.jpg’
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