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• 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  
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This paper focus on designing a multi-feature fully convolutional network, 
aiming to achieve real-time object detection.

Contributions:

Object Tracking Overview1

Step1
• A single fully convolutional network treating

detection task as a regression problem.

step2

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

step3
• Anchor boxes mechanism discretizing the 

space of output box shapes. 
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• Detectors based on region proposals:
Ø R-CNN R.Girshick, 2014 
Ø Fast R-CNN R.Girshick, 2015 
Ø Faster R-CNN S. Ren, 2015
Ø MSCNN S. Gidaris,2015

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

Related Work2
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Proposed Method3

9

• System Overview
Ø The framework of proposed system

Ø YOLO



• Multi-feature concatenation 
Proposed Method3
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44*44*128  à 11*11*2048
22*22*256  à 11*11*1024



• Anchor boxes mechanism 
Proposed Method3
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Each bounding box contains 4+C values 
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• Evaluating the proposed method on PASCAL VOC dataset
with comparisons to other methods.
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• Qualitative Evaluation
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• Quantitative Evaluation
– mean average precision (mAP) and frame per second (FPS) are used to 

quantitatively evaluate the method
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• Error Analysis
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• 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 output box 

shapes 

• Future Work
– more attention will be paid for tradeoff between accuracy and speed.

18

Experiments & Results4




