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                    Abstract
Visual phrase considers multiple visual words and captures extra spatial clues among them. Thus, visual phrase shows better discriminative power than single visual word in image retrieval and matching. Not withstanding their success, existing visual phrases still show obvious shortcomings: (1) limited flexibility, i.e., visual phrases are considered for matching only if they contain the same number of visual words; (2) large quantization error and low repeatability, i.e., quantization errors in visual words are aggregated in visual word combinations and visual phrases, making them harder to be matched than single visual words. To avoid these issues, we propose multi-order visual phrase (MVP) which contains two complementary clues: center visual word quantized from the local descriptor of each image keypoint and the visual and spatial clues of multiple nearby keypoints. Two MVPs are flexibly matched by first matching their center visual words, then estimating a match confidence by checking the spatial and visual consistency of their neighbor keypoints. Therefore, center visual word matching equals to traditional visual word matching, but the neighbor spatial and visual clues checking significantly boosts the discriminative power. MVP does not scarify the repeatability of single visual word and is more robust to quantization error than existing visual phrases. We test our approach in three image retrieval tasks on UKbench, Oxford5K, and 1 million distractor images collected from Flickr. Comparisons with recent retrieval approaches and existing visual phrase features clearly demonstrate the competitive accuracy and significantly better efficiency of MVP.
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