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Similar Picture Recommendation System Based on Deep Hashing .
Evidence from the Airbnb Platform

ZHU Maoran' ,ZHU Yanpeng’ ,GAO Song’ , WANG Hongwei'
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Abstract ; Compared with text and digital information, picture information can more intuitively display the key elements of the
product, atiract the attention of users, and convey the core characteristics of the product. Especially in the online short-term rent-
al platforms, it has certain practical value to obtain users’ picture preferences, capture users’ personalized information, and carry
out picture-based precision marketing, which has aroused extensive research interest.

Combining the modeling and characterization capabilities of deep learning and the efficient retrieval capabilities of Hash al-
gorithms, we construct a similar housing picture recommendation framework based on deep Hashing. The whole process of con-
structing framework as follows: First, the crawler is used to collect and preprocess housing pictures to build image library and im-
age index library; Second, a new model is proposed based on deep Hashing. After the image features are extracted by convolu-
tional neural network, it is adopted to compute the values of image features Hashing; Third, the model is optimized by setting the
loss function, optimizing network parameters, optimizing training strategies and hyperparameters. Fourth, we perform similarity
matching between the values of image features Hashing generated by target picture and other Hashing values in the image index li-
brary, and return the results in the order of similarity. Finally, from the perspective of user perception, the Airbnb data of New
York city is used to evaluate effect between our method and classic DNNH method.

The research results show that this similar picture recommendation system based on deep Hash can effectively analyze pic-
tures, caleulate the similarity of pictures and rank them by similarity. Compared with other methods, it integrates in-depth infor-
mation such as picture layout, color and tone, and provides high-quality searching results from the perspective of visual informa-
tion. At the same time, this method avoids the tediousness of manually designing user portraits and extracting user characteris-
tics, then realizes intelligent recommendation with visual preference by using the characteristics of unsupervised leamning of neural
networks.

Our findings enrich the research content in the field of personalized recommendation. The framework can be used to analyze
users’ housing preference information, portray user portraits, and perform precise marketing on users. It is not only conducive to
improving the user conversion rate and overall benefits of related platform, but also bringing a better consumer experience for us-
ers.

Keywords : deep learning; Hash algorithm;loss functions;online short-term rental platform; precision marketing
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