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Background: Live Streaming Gifting

Rapid Development of Various Information-

sharing Platforms on the Internet

User

Author
Plat-

form

Live Streaming

➢ User Experience

➢ More Fans

➢ More Reward

➢ User Stickiness

➢ Advertising Revenue
The Screenshot of the Kuaishou APP

Donation

cComment

Audio

Image



➢ Exiting Methods

• MARS[1]  introduces a two-stage recommendation approach applied in the Multi-Stream Party

scenario, aiming to maximize reward earnings while optimizing user personal experience at the

same time.

     It ignores the close connection between users’ gifting behavior and the rapidly changing live content

in the living room.

• MTA[2]   designs a novel orthogonal module that fully utilizes the multi-modal features in live

streaming.

     It treats the gift prediction as a time series prediction problem which does not consider users’

personalization.

• SIM[3] leverages user behavior retrieval techniques to enhance the recommendation performance

 It may face the challenge of gifting behavior sparsity.

➢ Two Challenges

• Precisely describe the real-time content changes

in live streaming using limited categorical

information.

• The the sparsity problem in gifting prediction.

Motivation



Method: Detangled System Deployment



Method: Multi-modal Fusion with Learnable Query

➢ Author Side Feature

• We leverages  the  visual  frames,  ASR  and 

comments feature.

• The  orthogonal projection  is  proposed  to 

maximize the complementation effects between

different modalities.

• The learnable query  from aid helps align the

multimodal representations with the ID embedding



Method: Graph-guided Interest Expansion

➢ User Side Feature

• We build two U2A and A2A graphs.

• We design five metapath-guided behavior expansion sequences 

through end-to-end training



Dataset: Live Streaming Sample Generation



Experiments: Results on Kuaishou dataset



Experiments: Results on Tiktok and ML datasets



Experiments: Ablation Study



System Response Time Optimization 

• We apply the pre-request of expansion behaviors and stored it in

advance.

• The offline walk strategy significantly reduces the response time 

latency.



Thank You

• We  proposed Multi-modal Fusion with Learnable Query (MFQ)

module leverages the dynamic multimodal content of live streaming

and captures the distinct characteristics among streamers. 

• The  proposed  Graph-guided Interest Expansion (GIE) module

largely enriches the observed history behaviors of users and streamers

with both self-supervised graph representation learning and

metapathbased behavior expansion to alleviate the sparsity problem

• We validate the effectiveness of MMBee through extensive offline

experiments on Kuaishou’s 3 billion scale industrial dataset and

public dataset. Online A/B tests further show that MMBee brings

significant online benefits and we build efficient industrial infrastructure

to deploy MMBee on the real-world online live streaming

recommendation.
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