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Object detection aims to predict both the category and location of objects
in terms of a bounding box.

Object Detection Overwew

Object detection 1s indispensable for many applications such as video
surveillance, autonomous vehicles, augmented reality, and human-
computer interaction
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Object Tracking Overwew ———

Object detection aims to predict both the category and location of objects
in terms of a bounding box.

Object detection is indispensable for many applications such as video
surveillance, autonomous vehicles, augmented reality, and human-
computer interaction




Object Tracking Overwew

This paper focus on designing a multi-feature fully convolutional network,

aiming to achieve real-time object detection.

Contributions:

» A single fully convolutional network treating
detection task as a regression problem.

« Multi-feature concatenation fusing shallow
and deep information and increasing the
detection confidence.

» Anchor boxes mechanism discretizing the
space of output box shapes.
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* Detectors based on region proposals:
» R-CNN R.Girshick, 2014
» Fast R-CNN . Girshick. 2015
» Faster R-CNN 5. Ren, 2015
» MSCNN S. Gidaris, 2015

» Detectors free from region proposals:
» YOLO J. Redmon, 2015
» SSD W.Liu, 2016
» G-CNN M. Najibi, 2016
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Proposed Method

e System Overview

» The framework of proposed system
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Proposed Method .

e Multi-feature concatenation
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Proposed Method

e Anchor boxes mechanism

aspect ratio 1:2

aspect ratio 2:1 for cats

for cats
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Proposed Method

e Anchor boxes mechanism

Each bounding box contains 4+C values

P(object) x IoUL™™" = 5 (t.)
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Experiments & Results

* Evaluating the proposed method on PASCAL VOC dataset
with comparisons to other methods.
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Experiments & Results

* Qualitative Evaluation




 Quantitative Evaluation

— mean average precision (mAP) and frame per second (FPS) are used to

quantitatively evaluate the method

Table 1. PASCAL VOC2012 test detection results. Each model was trained on PASCAL VOC2012 trainval and VOC2007

trainval and test set. Fast and Faster R-CNN use images with minimum dimension 600, while the image size for YOLO and

SSD300 is 448 x 448 and 300 x 300 respectively.

Method mAP | areo | bike bird boat bottle bus car cat chair cow table dog horse mbike person plant sheep sofa train  tv
FastR-CNN[7] | 684 | 823 | 784 708 523 387 778 716 8.3 442 730 550 8.5 805 808 720 351 683 657 804 642
Faster R-CNN[¢] | 704 | 849 | 798 743 539 498 775 759 8.5 456 771 553 869 817 89 796 401 726 609 8lL2 615
YOLO[12] 579 | 770 | 672 577 383 227 683 559 814 362 608 485 772 723 713 635 289 522 548 739 508
SSD300 [13] 724 | 856 | 8.1 705 576 462 794 761 82 530 770 608 870 831 823 794 459 7159 695 819 675
our MFCN 732 | 861 | 82.0 744 592 508 796 762 902 521 782 581 89.0 825 834 811 485 771 624 836 682

Table 2. Detection performance for speed on PASCAL
VOC2012 test set. Our MFCN is faster and more accurate
than prior detection methods.

Method mAP (%) Time (ms) FPS

Fast R-CNN [7] 68.4 1830 0.5
Faster R-CNN [#] 70.4 142 7
YOLO [12] 57.9 22 45
SSD300 [13] 72.4 21 46
SSD500 [13] 74.9 52 19
our MFCN 73.2 13 75
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Experiments & Results

 Error Analysis

Fast R-CNN YOLO our MFCN

3.10% 4.10%

4.60%
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4.30% \ = loc
= sim
' = background
= other

Fig. 3. Error analysis from PASCAL VOC2012 test. These charts show the percentage of detections that are correct or false positive due to poor localization
(loc), confusion with similar categories (sim), with others, or with background. Best viewed in color.
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Experiments & Results

e Conclusion

— framing object detection as a regression problem can simplify
detection pipeline and improve the detection speed

— multi-feature concatenation can efficiently fuse shallow and deep
information and in- crease the detection confidence

— anchor boxes mechanism helps to discretize the space of outputbox
shapes

e Future Work

— more attention will be paid for tradeoff between accuracy and speed.
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