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Abstract: This paper proposes a novel model based on the hierarchical representation using heterogeneous
descriptors for multi-class generic object detection in real-world scenario. Following the idea of part-based object
detection, the model extracts complementary features of object class at different levels and represents them with a
unified Conditional Random Field (CRF) framework, in which the individual part and its local features correspond
to a unary node and the interactions (edges) between pairwise nodes reflect the underlying geometrical structure of
the object class. To improve the discrimination and flexibility of the proposed model, Support Vector Machine
(SVM) classifier and the learning of edge structure are combined into CRF according to the geometrical topology
of object class. Experimental results on UITUC multi-scale dataset and PASCAL VOC 2007 dataset show that the
proposed model can not only effectively represent a variety of complex object classes, also successfully detect
objects with pose, scale, illumination variations as well as partial occlusions.
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(1) B 2 (complementary ) FH1 I g AR PR 5032 (1A )
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B4 i A H ARAS I B o
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5 e

BEXT S bRt 228 H ARSI ), AR SCHE
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H ArZ5 5] aero bike bird boat bottle bus car cat chair cow
AR 35.4 57.2 9.7 15.3 27.4 45.7 49.0 24.8 15.9 20.5
hHOG 33.5 57.0 7.6 14.8 26.8 45.1 47.5 23.7 13.0 20.2
complementary 32.3 56.6 4.4 13.1 26.6 43.9 47.0 23.1 10.6 20.8
Felzenszwalb et al.'* 32.8 56.8 2.5 16.8 28.5 39.7 51.6 21.3 17.9 18.5
Schnitzspan et al. [ 31.9 57.0 9.1 15.2 26.0 42.7 49.3 14.5 15.2 18.5

H k52 53) table dog horse mbik pers plant sheep sofa train tv
AR 24.3 12.6 49.5 43.0 36.2 14.9 21.6 26.2 41.4 45.5
hHOG 23.5 11.8 47.9 41.3 35.8 13.7 19.9 25.9 39.3 42.4
complementary 23.2 11.6 471 40.9 35.6 13.2 20.4 24.5 39.5 43.6
Felzenszwalb et al. 14 25.9 8.8 49.2 41.2 36.8 14.6 16.2 24.4 39.2 39.1
Schnitzspan et al. [ 24.2 11.8 49.1 41.9 35.7 14.5 18.9 23.3 34.3 41.3
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