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Fast Object Detection with DPM using Adaptive Bilinear Interpolated
Image Pyramid
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Abstract

Recently, as autonomous vehicles and intelligent CCTV are growing more interest, the efficient object detection is essential
technique. The DPM(Deformable Part Models) which is basis of this paper have used a typical object system that represents highly
variable objects using mixtures of deformable part for object. Although it shows high detection performance by capturing part
shape and configuration of object model, but it is limited to use in real application due to the complicated algorithm. In this
paper, instead of image feature pyramid that takes up a large amount of computation in one part of the detector, we propose a
method to reduce the computation speed by reconstructing a new image feature pyramid that uses adaptive bilinear interpolation of
feature maps obtained on a specific image scale. As a result, the detection performance for object was lowered a little by 2.82%,
however, the proposed detection method improved the speed performance by 10% in comparison with original DPM.

Keyword : object detection, deformable part models, image pyramid, bilinear interpolation
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Table 2. Computing Time Comparison for 20 Objects(Original DPM
vs Adaptive Interpolation DPM)

Computing Time

Original-DPM 3.369s

Adaptive-DPM 3.004s
Abeh= GeEe FUT G WA Aesty A
e oA dgsel el FAEE A3 3T A4
ol WAL A AiFe] A2 oA E 9 A5 FA
ek Arke] ol EolEo] ¥ wWE AA S5 HAE
T Utk kA omA S-S #LE oW A, URHHS] o]n|
A, L)AL oA G oA R EFete] A W stAh
# 32 25078 £ A FR7 oA Eel thall A

E 3. Ml ZFel olnfx|oi| w2 A4k A[Z H|w
Table 3. Computing Time Comparison for 3 Case Images

Original-DPM A?SSZ;_GD;M
homogeneous-images 2.892s 2.556s
normal-images 3.452s 3.163s
edge-images 3.627s 3.302s
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Table 1. Average Precision Comparison for 20 Objects(Original DPM vs Bilinear Interpolation DPM vs Adaptive Interpolation DPM)

aero | bike | bird | boat |bottle| bus | car | cat |chair| cow |table | dog |horse| mbik | pers | plant |[sheep| sofa | train | tv A\-/I-g:glje
Olgg&al .290 | .546 | .006 | .134 | .262 | .394 | .457 | .161 | .163 | .165 | .245| .050 | .436 | .378 | .350 | .088 | .173 | .216 | .340 | .390 | 0.262
Normal
bilinear |.279|.523 | .006 | .128 | .251 | .377 | .428 | .152 | .153 | .157 | .232 | .049 | .412 | .362 | .339 | .086 | .164 | .206 | .326 | .374 | 0.251
DPM
Adap-

bilinear |.281 | .536 | .006 | .129 | .255 | .384 | .441 | .155 | .153 | .158

DPM

.236 | .049 | .419 | .368 | .341 | .087 | .168 | .212 | .328 | .376 | 0.255
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Fig. 11. Object Detection Results(Original DPM vs Proposed DPM)
(a) Homogeneous Images, (b) Normal Images, (c) Edge Images
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Fig. 12. Object Detection Results(Original DPM vs Proposed DPM)
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