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Automatic Document Image Classification
combining and exploiting

• Visual + textual features (multimodal input sources) 

• Lightweight deep Neural Networks (e.g. MobileNetV2, ResNet50) 

• Network adaptation by Side-Tuning (Zhang et al., 2020)
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RVL-CDIP document image dataset
400 000 images from 16 categories

Image from cs.cmu.edu/~aharley/rvl-cdip.
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http://cs.cmu.edu/~aharley/rvl-cdip
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Network Adaptation via Additive Side Network
sidetuning.berkeley.edu (Zhang et al., 2020)

α ⋅ + (1-α) ⋅
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http://sidetuning.berkeley.edu


Multimodal Side-Tuning

α ⋅ + β ⋅ + 1-(α+!) ⋅

…
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Alpha Curriculum
Side-Tuning to explore Document Classification models

α

1
!

1

0,5

0,50

IMAGE 

FINE-TUNING

TEXT FROM 

SCRATCH

IMAGE 

FEATURE 

EXTRACTION



Prediction performance improvement
sample of per-class accuracy achieved on Tobacco3482 dataset

CNN for text classification from scratch

Image fine-tuning with MobileNetV2

Multimodal fine-tuning (Audebert et al., 2020)

Image side-tuning with MobileNetV2

Multimodal side-tuning with MobileNetV2

Multimodal side-tuning with ResNet50 93%
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Lightweight architecture
Overall Accuracy on RVL-CDIP dataset w.r.t. #Parameters
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CNNs (Harley et al., 2015)
Multimodal fine-tuning (Audebert et al., 2020)
AlexNet + SPP (Tensmeyer and Martinez, 2017)
VGG16 (Afzal et al., 2017)
VGG16 + ULMFit (Jain and Wigington, 2019)
Multimodal side-tuning with MobileNetV2
Multimodal side-tuning with ResNet50
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Grazie!
szingaro.github.io/multimodal-side-tuning 

http://szingaro.github.io/multimodal-side-tuning

