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Classification Segmentation
CAM [1] n/a

Grad CAM [3] Seg-Grad CAM [2]
Grad CAM++ [9] n/a
XGrad CAM [10] n/a

… …
Eigen CAM [11] n/a
Layer CAM [12] n/a
HiRes CAM [4] n/a
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Seg-Grad CAM – Transfer to Segmentation Tasks
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Seg-Grad CAM – Transfer to Segmentation Tasks
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Examples with OPG [5]
Input Image Ground Truth Prediction with U-Net [8]

Segmentation to be explained Seg-Grad CAM [2] Seg-HiRes-Grad CAM
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Examples with Cityscapes [6]

Input Image Ground Truth Prediction with U-Net [8]

Segmentation to be explained Seg-Grad CAM [2] Seg-HiRes-Grad CAM
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Discussion & Conclusion

o Examples which are not explainable at all

o Dimensions of feature map must be large enough
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Discussion & Conclusion

o Examples which are not explainable at all

o Dimensions of feature map must be large enough

o Future Work could include …
o … different CNNs
o … 3D segmentation tasks
o … transfer to further classification-based CAM methods

o Seg-HiRes-Grad CAM can lift the SOTA of classification-based CAM methods to
segmentation tasks
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Tillmann_Rhe

One way of interpreting a Convolutional Neural
Network (CNN) is by using class activation maps
(CAMs) that represent heatmaps indicating the
importance of image areas for the prediction of the
CNN. For classification tasks, a variety of CAM
algorithms exist. But for segmentation tasks, only one
CAM algorithm exists. We propose a transfer between
existing classification- and (the) segmentation-based
method(s) for more detailed, explainable, and
consistent results which show salient pixels in
semantic segmentation tasks. The resulting Seg-HiRes-
Grad CAM is an extension of the segmentation-based
Seg-Grad CAM with the transfer to the classification-
based HiRes CAM. Our method improves the existing
segmentation-based method by adjusting it to the
classification-based HiRes CAM. Especially for medical
image segmentation, this transfer solves existing
explainability disadvantages.

Fig. 2: Seg-Grad CAM [3] (left) vs. Seg-HiRes-Grad CAM (right) on the
Cityscapes dataset [7] for the car class.

Fig. 3: Ground Truth (left), Seg-Grad CAM [3] (middle) and Seg-HiRes-
Grad CAM (right) on the KITS23 dataset [8].

https://github.com/TillmannRheude/SegHiResGrad_CAM

Many well-known CAM algorithms (Table 1) were
proposed in the past – dominated by classification-
based work. The solely transfer to segmentation was
proposed by Seg-Grad CAM [3], which is based on
Grad CAM [4], so that certain inaccuracies, e.g., the
visualization of irrelevant regions, occur. Therefore, we
propose a combination of the segmentation-based
Seg-Grad CAM and classification-based HiRes CAM to
solve these inaccuracies: Seg-HiRes-Grad CAM.

The classification-based CAM is described
mathematically as follows:

To improve visual results, Grad CAM uses ReLU and
the respective gradients instead of only the weights of
the last feed-forward network:

But the mean calculation for the weights introduces
inaccuracies. These are solved by HiRes CAM so that
the weights are calculated as follows instead:

By modifying the numerator of eq. (2), Grad CAM is
transferred to segmentation tasks [3]:
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By combining the calculations of Seg-Grad CAM (Eq.
(4)) and HiRes CAM (Eq. (3)), Seg-HiRes-Grad CAM is
calculated as follows:

For our experiments, we used a four-layer based U-
Net [6] structure and the deepest layer of it for the
calculations, but in general any CNN and any layer
could be used. For a comparison of the CAMs of
different layers, we refer to our paper.
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Comparing our proposed Seg-HiRes-Grad CAM with
the Seg-Grad CAM baseline, the resulting heatmaps
differ regarding their accuracy and explainability. We
can show this for computer vision benchmark
datasets, such as Cityscapes [7] (Fig. 2), and even
more drastically for medical images (Fig. 1, Fig. 3).
Future work could investigate transferring further
classification-based CAMs to segmentation tasks.

Fig. 1: Flowchart illustration of our proposed method (Seg-HiRes-Grad CAM) compared to the solely segmentation-based CAM baseline (Seg-Grad CAM [3]) for a medical image and the predicted pixel set. The distinction lies in
the computation of weights, which remain unaveraged in Seg-HiRes-Grad CAM. This elementary modification results in alterations to the final CAM values leading to more explainable results especially for medical images.
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Examples with KITS23 [7]

Input Image Ground Truth Prediction (U-Net [8])

Segmentation to be explained Seg-Grad CAM [2] Seg-HiRes-Grad CAM
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