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Domain generalization methods based on predefined instrumental variables (IVs) often

violate core assumptions, reducing their effectiveness and limiting generalization. We

observe that certain intrinsic visual attributes, such as color and texture, often satisfy the

conditions of valid IVs relative to causal factors like shape and contour. By extracting

representations of these attributes as approximate IVs, models can effectively eliminate

confounding effects and improve domain generalization.
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Figure 1: Comparison of proposed and prior SCM.

Motivation



⮚ We propose VIV-DG, a novel approach that automatically learns visual instrumental

variables to effectively mitigate the effects of both observed and unobserved

confounders, resulting in improved domain generalization.

⮚ We define the novel concept of visual instrumental variables and develop a learner

that automatically learns valid ones, effectively overcoming the severe bias caused by

violations of IV conditions in predefined approaches.

⮚ Extensive experiments on multiple real-world benchmarks verify the effectiveness and

advantages of VIV-DG, demonstrating improved generalization ability.
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Contributions
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Figure 2: Proposed SCM for DG with IVs.

Method
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Figure 3: Overview of the VIV-DG framework, which consists of multiple alternately optimized

phases: (I) Initial causal factor extraction, (II) Visual IV learning under IV constraints, (III)

Causal prediction robust to confounding, and (I+) Causal factor refinement and debiasing.

Method



Table 1: Leave-one-domain-out accuracies on Digits-DG, PACS, and Office-Home
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Experiments and Results
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Table 2: Ablation study on Digits-DG, PACS, and Office-Home datasets

Experiments and Results
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Figure 4: Grad-CAM visualization on the PACS dataset with Art-Painting as the target domain.

Experiments and Results



We propose a novel confounding-resistant DG approach, termed VIV-DG. We break away

from the conventional view that simply categorizes non-causal factors as confounders and

observe that certain visual attributes in image data satisfy the conditions of IVs. Building on

this insight, We develop a framework that automatically learns valid Visual IVs and mitigates

the significant bias arising from violations of IV conditions in predefined IVs. By mitigating

confounding effects, including those from unobserved confounders, VIV-DG consistently

achieves improved generalization.
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Conclusion



Thank You!!


