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Abstract

This paper presents the invited talk of the same title, to be delivered by Guillaume Salha-Galvan during the Second
International Workshop on Data Quality-Aware Multimodal Recommendation (DaQuaMRec 2026), co-located
with the Twentieth ACM Conference on Recommender Systems (RecSys 2026), in Minneapolis, Minnesota, on
September 28, 2026. This invited talk primarily draws on the RecSys 2026 Industry Track paper IDProxy: CTR
Prediction with Multimodal LLMs for Cold-Start Recommendation at Xiaohongshu.
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Multimodal LLMs for Cold-Start Recommendation at Xiaohongshu

Xiaohongshu, also known as RedNote, is a leading Chinese content-driven platform with over 300 million
monthly active users. The service integrates social networking, content discovery, and e-commerce,
with users primarily engaging with short videos and posts across a wide range of topics [1]. Given the
massive volume of user-generated content, Xiaohongshu relies heavily on large-scale recommender
systems to mitigate information overload and surface the most relevant content to each user, a key
factor for engagement and retention [2, 3, 4]. In addition to organic content, Xiaohongshu also delivers
personalized advertisements, in which ads are ranked and displayed according to users’ interests.

Both recommendation and advertising at Xiaohongshu leverage click-through rate (CTR) prediction
models to rank items, such as posts or ads, for each user [5, 6, 7]. These models predominantly rely on
item ID embeddings that capture collaborative signals [7, 8]. However, learning reliable ID embeddings
requires sufficient interaction history, making such models less effective for new items. This issue,
known as the item cold-start problem [9, 10, 11, 12], is particularly severe in an industrial setting at
Xiaohongshu’s scale, where large volumes of new items are continuously uploaded and must be served
immediately to ensure a high-quality user experience.

Exploiting multimodal content signals, such as text and images associated with items, has emerged as
an effective way to learn item representations without interaction data [9, 13, 14]. Recent approaches
have explored aligning such content representations with collaborative embeddings, either through
behavioral co-occurrence patterns [15, 16] or direct content-to-collaborative mapping [17, 18]. While
these methods have achieved promising results, their effectiveness may be limited when transferred to
industrial settings at Xiaohongshu’s scale. In particular, behavioral representations can differ substan-
tially from collaborative ID embeddings, while approaches validated on academic benchmarks with
well-structured ID distributions may struggle with the irregular, non-clustered embedding distributions
encountered in large-scale industrial systems. As discussed in this talk, an additional challenge lies in
integrating such representations into existing ID-centric CTR models while reusing mature architectures,
preserving existing ID knowledge and structural priors, remaining aligned with the CTR optimization
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objective, and avoiding additional deployment costs. This raises a fundamental question: how can we
design an alignment mechanism that bridges multimodal semantic representations and collaborative ID
embeddings while maximally reusing existing ID knowledge and structural priors?

This talk introduces IDProxy [19], a production-scale system deployed at Xiaohongshu to address
these challenges. IDProxy leverages multimodal large language models (MLLMs) [20, 21] to generate
proxy item embeddings from rich content signals for cold-start CTR prediction. Through a lightweight
coarse-to-fine mechanism, these proxy embeddings are aligned with the collaborative embedding space
and jointly optimized end-to-end with the ranking model under the CTR objective, enabling seamless
reuse of the existing architecture and continual evolution within production pipelines. IDProxy was
evaluated against Xiaohongshu’s highly optimized production CTR baseline through offline experiments
and online A/B tests involving millions of users. The online evaluation covered both Content Feed and
Display Ads on the Explore Feed, using engagement, user-experience, and business-oriented metrics.

Following the success of these tests, IDProxy has been fully deployed on Xiaohongshu’s Explore Feed
for both Content Feed and Display Ads, where, at the time of writing, it serves hundreds of millions of
users daily. Overall, results demonstrate the benefits of leveraging MLLMs for cold-start CTR prediction
by aligning multimodal content representations with collaborative item ID embeddings at industrial
scale. Beyond its production impact, this study highlights the importance of end-to-end refinement
with CTR models while reusing their core components. The results also demonstrate the potential of
MLLM hidden states as content representations. Finally, the talk will discuss current limitations of the
approach and promising directions for future research.
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