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Background

❑ Kidney stone disease (KSD) affects 
10% of the US population during their 
lifetime and results in billions of 
dollars of the annual cost to society. [1]

❑ The past standard of fragmenting the 
stone into small pieces and classify 
with chemical analysis in laboratory 
typically takes 1-2 months to get the 
result, even though the patients can be 
in a critical condition and suffer from 
great pain. [2]

❑ For automatic kidney stone 
classification, the limited kidney 
stone image data makes it hard to 
obtain a robust deep model that could 
generalize to unseen cases with vanilla 
finetuning. [3]
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Method Result

Step 1: Extract the segmentation map with a pretrained UNet.
Step 2: Encode segmentation map into embeddings by the first 
two blocks of a pretrained ResNet18.
Step 3: Add the position embedding and segmentation indicator 
to the segmentation embedding to obtain segmentation tokens. 
Step 4: Concatenate the image tokens, segmentation tokens, and 
extra learnable tokens.
Step 5: Feed all tokens to the transformer backbone. 
Notes: Only update the segmentation map encoder and the last 
classifier during training.

❑ We propose SegPrompt, a real-time 
stone-type prediction method based on 
the deep neural network which can be 
trained with limited training data.

❑ SegPrompt integrates the segmentation 
map into the training process to make the 
model aware of the regions of interest, 
which intuitively benefits the 
classification training process [4]. 

❑ The segmentation map is obtained with a 
pretrained UNet. 

❑ SegPrompt only prompt-tunes a small 
part of the model, thus alleviating the 
overfitting problem and improving the 
classification performance.
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Data: 1496 kidney stone images from 5 videos (867 COM stones + 629 CAP stones)

Qualitative Results.

Ablation studies.
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❑ Improves the F1 score from 96.07% -> 99.45% (compared with VPT)


