
Visual Feature Discovery in Colonial  Korean Print using MIL
DH2025

Aron van de Pol, Jelena Prokic, Angus Mol

Leiden University Cente for Digital Humanities & Department of Korean Studies

2025-07-16

1



Colonial Korea
• Colonial Korea (1910-1945)

• 1910s no free press

• March 1st Protests incited change

• More liberal press policies in the
colony
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The 1920s
• During the 1920s, choice of 100-200

different print shops.1

• Choice influenced outcome.

• A good example are poems from Kim
So-wŏl’s Chindallaekkot 진달래꽃
collected works.

Figure 1: Some Day Long From Now 먼 후일 poem from various print runs

(a) Hansong Toso 漢城圖書 issue of Chindallaekkot
(collected works)

(b) Chungang Sorim 中央書林 issue of Chindallaekkot
(collected works)

(c) Haksaenggye 學⽣界 (July 1920) issue of the poem. (d) Kaebyok 開闢 (August 1922) issue of the poem.
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The 1920s
• During the 1920s, choice of

100-200 different print shops1

• Choice influenced outcome
• A good example are poems from

Kim So-wŏl’s Chindallaekkot 진달래꽃
collected works

Figure 2: Some Day Long From Now 먼 후일 poem from various print runs.

(a) Hansong Toso 漢城圖書 issue of
Chindallaekkot (collected works)

(b) Chungang Sorim 中央書林 issue of
Chindallaekkot* (collected works)

(c) Haksaenggye 學生界 (July 1920) issue of the
poem.

(d) Kaebyok 開闢 (August 1922) issue of the
poem.
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Characteristics?
• Work done by De Fremery1

Figure 3: Examples of subtle typographic differences. Notice the angle of the stroke on Tigŭt ㄷ and the differences in the Chiŭt ㅈ

(a) Hansong Toso Chusik Hoeisa printed Tang 당 (b) Taedong Inswaeso printed Tang 당

(c) Hansong Toso Chusik Hoeisa printed Tang 당 (d) Taedong Inswaeso printed Tang 당
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Research
Can neural networks be used to classify historical print shops and identify the
specific visual features that distinguish their typographic styles?
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Interpretability
• All studies aim to detect, but how a model detects is often neglected

▪ For CNNs and Vision Transformers, several interpretability methods have
proven successful

1. GradCAM and derivates1

2. SHAP (SHapley Additive exPlanations)2

Figure 4: Interpretability methods visualized

(a) Example of GradCAM

(b) Example of SHAP
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Dataset
Printshop Printshop (KR) Pages Percentage

Taedong Inswaeso ⼤東印刷所 27,882 42.07%

Hansŏng Toso Chusik
Hoeisa

漢城圖書 株式會社 19,244 29.04%

Sinmungwan 新⽂館 13,050 19.69%

Chosŏn Inswae Chusik
Hoeisa

朝鮮印刷株式會社 6,101 9.20%

Total 66,277 100%

• Class Imbalance: This distribution reflects real-world production volumes.

• We Chose not to implement class rebalancing techniques.
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Dataset

Examples of pages in the dataset.
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Results Approach 1
ConvNext Base architecture - 98% Accuracy (F1=0.98)

Can neural networks be used to classify historical printshops and identify the specific visual features that distinguish their typographic styles?
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Approach 2
Following idea of Seuret et al.1 a page is cut into 4 random cutouts, while reducing
overlap to max 30%
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Approach 2 Results
99.8% Accuracy (F1=0.99) Swin S3 Base-224

Can neural networks be used to classify historical printshops and identify the specific visual features that distinguish their typographic styles?
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MIL
• Multi Instance Learning.1

• Used in the field of medical imagery.2

• Similar issues faced by humanists:

▪ Retrieve model’s decision making

▪ Interpretably decision making

• We follow the AttriMIL implementation of Cai et al.3

Figure 5: MIL visualization.4
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Maron and Lozano-Pérez, “A Framework for Multiple-Instance Learning”

Papadopoulos, Topouzis, and Delopoulos, “An Interpretable Multiple-Instance
Approach for the Detection of Referable Diabetic Retinopathy from Fundus
Images” Javed et al., “Additive MIL” Yang et al., “HAMIL” Deng et al., “Cross-
Scale Multi-Instance Learning for Pathological Image Diagnosis” Waqas et al.,
“Exploring Multiple Instance Learning (MIL)” Gadermayr and Tschuchnig,
“Multiple Instance Learning for Digital Pathology”

“Rethinking Attention-Based Multiple Instance Learning for Whole-Slide
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MIL Applied

Figure 6: Applied MIL

(a) Original (b) Patched (c) Attention displayed
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Embeddings Space

Figure 7: UMAP Visualisation of MIL Embeddings
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Embeddings Space

Figure 8: UMAP Visualisation of MIL Embeddings
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Sampling clusters
17



Figure 9

(a) Cluster3 (b) Cluster 6 (c) Cluster 8



Compared

Figure 10: Sharp Stroke of ㄷ Tigŭt as feature for Taedong Inswaeso / Sinmungwan. Also prevalent in ㄴ Nieun and
ㄹ Lieul

(a) Chosŏn Inswae Chusik Hoeisa (b) Hansong Toso Chusik Hoeisa

(c) Taedong Inswaeso (d) Sinmungwan
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Features over Time

Figure 11: Heatmap of clusters division over time.
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Shifts in Features

Figure 12: Cluster Shifts
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Further
• Bags of Patches as feature, not singular patch

• Improvements on Clustering

• Move to typology of printshop
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Dataset
• We scraped the Hyundam Mun’go for magazines & paperbacks dating between
1900-1950.1

• 177.101 Images of Pages.

• 14.597 Publications.

• Contributions of 202 unique print shops.

• 2552 Publishers.

• 787 Distribution outlets.

Note: These are uniquely named entities. The Publishers/
Distribution Outlets need more cleaning for a definitive
answer.
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