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(a) Original Image (c) Grad-CAM ‘Cat’  (f) ResNet Grad-CAM ‘Cat’

(g) Original Image (1) Grad-CAM ‘Dog’  (I)ResNet Grad-CAM ‘Dog’
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Grad-CAM Grad-CAM
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class GradCAM:
def __init_ (self, model, target_layer):
self.model = model
self.target_layer = target_layer
self.feature_map = None
self.gradient = None

self.target_layer.register_forward_hook(self.save_feature_map)
self.target_layer.register_full_backward_hook(self.save_gradient)

save_feature_map(self, module, input, output):
self.feature_map = output.detach()

save_gradient(self, module, gradient_input, gradient_output):
self.gradient = gradient_output[0].detach()

generate_grad_cam(self, x, class_idx):

self.model.zero_grad()
output = self.model(x)

one_hot = torch.zeros_like(output)
one_hot[0] [class_idx] = 1
output.backward(gradient=one_hot, retain_graph=True)

weights = F.adaptive_avg_pool2d(self.gradient, 1)

grad_cam torch.sum(weights * self.feature_map, dim=1, keepdim=True)
grad_cam = F.relu(grad_cam)

grad_cam = grad_cam.squeeze().cpu().numpy()

grad_cam = cv2.resize(grad_cam, (x.shape[3], x.shapel2]))

grad_cam = (grad_cam - np.min(grad_cam)) / (np.max(grad_cam) - np.min(grad_cam))

return grad_cam
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def tensor_to_image(tensor):
mean = np.array([0.485, 0.456, 0.406])
std = np.array([0.229, 0.224, 0.225])

REo| 2= O|ojX| (Huae HAM):

transforms.NormalizeE A%l input_tensore]

H7o| 0, EEHAPL 10| 7R4H 2xstH, 2+ iUx
BH(ZH)= 0| MEie| Ho|E{E &&sin 0|&Fsh= o

AMgfo| Ei= O|ojx|:
f2lo] =0t ZUEE Td o] o(H24)~255( U= O|O[XE Hi=o= HO{FEC.
2o FdsteE HME JiE O[n|X[2 EA|SE SOX|3L ojgstA E Zojct.

AFYAE £ IKXEE A

O[O|X] 27|: 224x224 MO|=7} JCHE [X[EICE.

Zgl ¥9 (Content): CenterCrop2z= E2LIZE Fets| 1 0[0|X| FHo| Iz |X|E|H, o[0|X] £ L1efo|o| 3| =9,
img_np = tensor.squeeze(@).cpu().numpy()

img_np = np.transpose(img_np, (1, 2, 0))

img_np = std * img_np + mean

np.clip(img_np, @, 1)

img_np = (img_np * 255).astype(np.uint8)
return img_np
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2014 2021
Saliency Map 2017 Transformer
Deconvolution & Guided Backpropagation SHAP Interpretability
2016 2020
CAM, LIME Score-CAM

Grad-CAM



