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Core Challenges in Computational Pathology

🧩 Accurate tissue classification is the foundation for many AI diagnostics, but… 

Why do most models fail to generalize? The data bottleneck

Problem 1: Limited Availability of

Public Datasets

Problem 2: Limited Morphologic       

Diversity/Class Imbalance

Problem 3: Low Quality or Mislabeled Tiles 

Need for Manual Curation



Objective

Figure 1: Overview of STARC-9 large-scale dataset generation. Adipose tissue (ADI), lymphoid tissue (LYM), muscle (MUS), fibroconnective tissue (FCT), 

mucin (MUC), Necrosis (NCS), blood (BLD), tumor (TUM), and normal mucosa (NOR)

To create a dataset that is balanced, morphologically diverse, and quality-verified, enabling machine learning-model-

ready training



DeepCluster++: STARC-9 Dataset Construction Framework

Figure 3: DeepCluster++ framework (Phases 1 and 2) followed by pathologist verification (Phase 3) 



Why AE_CRC? Feature Visualization for 9000 samples of nine tissue types
ResNet50 KimiaNet

AE_CRCUNI

Preserves 
morphological 

proximity essential 
for diverse sample 

selection.



Results

Table 1: Multi-class classification performance of baseline, SOTA, pathology foundation, and custom models trained on
HMU, NCT, and STARC-9 for seven common tissue types (ADI, LYM, MUS,MUC, NCS, TUM, NOR) on STANFORD-CRC-HE-
VAL-LARGE dataset.

Table 2: Multi-class classification performance of the best-performing models trained on HMU, NCT, 
and STARC-9 for seven common tissue types on the validation sets.
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Figure 5: Feature map visualizations for the best models trained on HMU, NCT and STARC-9

Figure 4: Tile-level predictions for common tissue types from models trained on different 
datasets, overlaid onto WSI.

Figure 6: Tumor segmentation within 2048x2048 regions from a WSI from the CURATED-TCGA-CRC-HE-VAL dataset 
using tile-level classifiers trained on HMU, NCT, and STARC-9



Conclusions and Limitations

• We introduced a large-scale, quality-verified dataset for colorectal tissue classification.

• We proposed DeepCluster++, a scalable semi-automated sampling and curation pipeline.

• STARC-9-trained models show improved generalization across datasets.

Limitations:

➢ Dataset limited to colorectal slides

➢Multi-institutional diversity still under expansion

Future work: We plan to extend STARC-9 to multi-organ datasets, integrate multimodal data such as genomics, and make the

dataset publicly available.
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