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Abstract

In the task of fashion compatibility prediction, the goal is to pick an item from a
candidate list to complement a partial outfit in the most appealing manner. Existing
fashion compatibility recommendation work comprehends clothing images in a sin-
gle metric space and lacks detailed understanding of users’ preferences in different
contexts. To address this problem, we propose a novel Metric-Aware Explainable
Graph Network (MAEG). In MAEG, we propose an unsupervised approach to
obtain representation of items in a metric-aware latent semantic space. Then, we
develop a graph filtering network and Pairwise Preference Attention module to
model the interactions between users’ preferences and contextual information.
Experiments on real world dataset reveals that MAEG not only outperforms the
state-of-the-art methods, but also provides interpretable insights by highlighting
the role of semantic attributes and contextual relationships among items.

1 Overview of our pipeline
An overview of our framework is shown in Figure 1, in which LSEN is trained unsupervised to extract
metric-aware latent representations xi = [xp1i ; ...;xpKi ;xgi ], i = 1, ..., N , with K latent space and N
items in this outfit. PPA models the user’s preference by computing pair-wise attention over latent
attributes, resulting in a weighted feature from K metric space. MAEG accounts for interactions
between user’s preference and contexts using graph filtering, trained in a multi-task setting (link
prediction and compatibility prediction).

Figure 1: The architecture of Metric-Aware Explainable Graph Network (MAEG)

2 Experiments and Conclusion

Recommendation Performance: We evaluate our model on a large-scale real world dataset Polyvore
Outfits [3] following the protocol in [3]. As shown in Table 1, our model obtains consistent improve-
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ment over state-of-the-art approaches [1, 2, 3]. To the best of our knowledge, we made the first
attempt to demonstrate the effectiveness of leveraging metric-aware latent embedding in graph neural
networks.

Method FITB ACC Compat. AUC
TA-CSN [3] 55.3% 0.86
SCE-Net [2] 61.6% 0.91
CA-GCN (wo/ ctx) [1] 43.3% 0.75
CA-GCN (w/ ctx) [1] 82.4% 0.99
Ours (wo/ ctx) 63.1% 0.93
Ours (w/ ctx) 86.7% 0.99
Ours+Outfit (w/ ctx) 88.0% 0.99

Table 1: Comparisons on FITB/Compatibility task over Polyvore Outfits.

Interpretability of Our Model: As shown in Figure 2, clothing items that are compatible in color,
style, shape, etc are embed close to each other in our learned latent space and item that are more
conspicuous seem to get more credits for the final “contributions”, which to some extent coincides
with human intuition. Finally, a user’s favor over items or attributes tend to change given different
contexts, which is captured during graph filtering, shown in Figure 3.

Figure 2: (left:) t-SNE plot of learned latent space; (right:) Attention distribution for each item

Figure 3: Qualitative results of our model for FITB prediction on Maryland Polyvore (left) and Polyvore Outfits
(right). Green box indicates the groundtruth and scores highlighted with red color are our predictions.
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