
Intermediate Domain Alignment and Morphology 

Analogy for Patent-Product Image Retrieval

Introduction

Problem: 
Patent-Product Image Retrieval (PPIR) is underexplored despite advances in AI for 

image retrieval.

Goal: 

Retrieve patent images given product photos to flag potential infringements.

Challenges: 
Many artificial-object categories; pretrained models struggle with unseen objects.

Large domain gap: binary patent line drawings vs. RGB product photos.

Theory Analysis via Compressive Sensing

Method
IDAMA (Intermediate Domain Alignment and Morphology Analogy)

Intermediate Domain Mapping (IDM): map both image types to a sketch domain

via edge detection to reduce domain discrepancy.

Morphology Analogy Filter (MAF): select discriminative patent images using high-

confidence visual analogies, boosting retrieval on unseen artificial objects.

Fig. 4 t-SNE results for different domain mapping methods: (a) Product-Patent:

Directly extract original product and patent feature; (b) Product-Patent (Colorized):

Colorized patent to align product; (c) Product (Binary Line)-Patent: Extract product

edge to align patent; (d) IDM: Extract both product images and patent images to sketch

images. In each subplot, closer interleaving of the two-colored points indicates a greater

reduction in the domain gap, indicating better patent/product image alignment. IDM

can best achieve the goal.

Fig.3 Comparison between self-/unsupervised pretraining and supervised pretraining

strategies. Subplot (a): self-/unsupervised contrastive learning method `IBOT' pre-

trained on PPIRD-unlabeled, Subplot (b): Supervised pretraining on ImageNet1k-Edge.

Matched product-patent image pairs are depicted using the same color. The

visualization demonstrates that the unsupervised pretraining method effectively brings

matched pairs closer in the feature space, enhancing their alignment.

Fig. 1 Characteristics of Patent-Product Image Retrieval (PPIR) task
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Results

Our setup and data (PPIRD):
• Open-set image retrieval to mirror real-world conditions.

• Test: 439 product–patent pairs.

• Retrieval pool: 727,921 patent images.

• Unlabeled pre-training: 3,799,695 product/patent images.

• Detailed product descriptions to aid infringement verification.

Fig.2 Pipeline of IDAMA: IDAMA consists of Intermediate Domain Mapping and

Morphology Analogy Filter methods. The pipeline of IDAMA is as follows: 1) Using IDM

to align product/patent images by mapping them into intermediate sketch domains; 2) Using

MAF to filter discriminative mapped patent images; 3) Comparing product-patent similarity

by obtaining product-patent similarity score from product-patent similarity matrix between

filtered patent images and mapped product images for infringement detection.
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