
如何让计算机读懂图片
王佳军 ·饿了么





Weapons to Understand Images

• Object Detection

• Text Detection

• Text Recognition



Semantic Gap

https://www.wikiwand.com/en/Semantic_gap



First Glimpse of Deep Learning

Foolproof image classifier
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What is Object Detection



Scale
Ratio

Location



Region Proposal Method

R-CNN (Girshick et	al.,	2014)



ROI Pooling

Fast R-CNN (Girshick,	2015)



Bounding Box Regression



Convolution vs. Sliding Window

https://github.com/vdumoulin/conv_arithmetic



Region Proposal Network, Anchor Boxes

Faster R-CNN (Ren	et	al.,	2015)



Dense Object Detection

SSD (Liu	et	al.,	2016)

𝑘𝑒𝑟𝑛𝑒𝑙 → #𝑎𝑛𝑐ℎ𝑜𝑟𝑠×(#𝑐𝑙𝑎𝑠𝑠𝑒𝑠 + 4)



Hourglass Structure

DSSD (Fu	et	al.,	2017)



How to Do Inference

Network forward result After Non-Maximum Suppression



One-Stage vs. Two-Stage Detector

One-Stage

RCNN (Girshick et	al.,	2014)
Fast RCNN (Girshick,	2015)
Faster RCNN (Ren	et	al.,	2015)
R-RCN (Dai	et	al.,	2016)

High performance

Two-Stage

YOLO (Redmon et	al.,	2016)
YOLO9000 (Redmon and	Farhadi,	2016)
SSD (Liu	et	al.,	2016)
DSSD (Fu	et	al.,	2017)

Simple structure
Fast speed



Things	to	be	considered

(Huang	et	al.,	2016)



Class	Imbalance

• Online	hard	example	mining	
(Shrivastava et	al.,	2016)

• Scale	classification	loss
• By	class	frequency	(Redmon et	al.,	
2016)
• By	inferred	probability	(Lin	et	al.,	
2017)



Model	Comparison (Huang	et	al.,	2016)



Ablation	Study
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ICDAR Competition



Text Detection as Specialized Object Detection

Methods Paper

Faster RCNN DeepText (Zhong et	al.,	2016)
Rotation Proposal (Ma et	al.,	2017)

SSD
TextBoxes (Liao	et	al.,	2017)
SegLink (Shi et	al.,	2017)
Deep	Matching	Prior	Network (Liu	and	Jin,	2017)

Hourglass Structure
Deep	Direct	Regression	(He	et	al.,	2017)
EAST (Zhou	et	al.,	2017)
Multi-Channel	Prediction	(Yao	et	al.,	2016)



What’s Unique in Text Detection

(Zhou	et	al.,	2017)



Extended	Anchor	Boxes

(Liao	et	al.,	2017) (Liu	and	Jin,	2017)



Quadrilateral	Bounding	Box

(Liu	and	Jin,	2017)



EAST (Zhou	et	al.,	2017)



Anchor Clustering With K-means

YOLO9000 (Redmon and	Farhadi,	2016)

𝑑 𝑏𝑜𝑥, 𝑐𝑒𝑛𝑡𝑟𝑜𝑖𝑑 = 1 − 𝐼𝑂𝑈(𝑏𝑜𝑥, 𝑐𝑒𝑛𝑡𝑟𝑜𝑖𝑑)



Long	Text

SegLink (Shi et	al.,	2017)



Long	Text	(cont.)

Fine-scale proposals

CTPN	(Tian	et	al.,	2016)

Recurrent connectionist
text proposals
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Segmentation-free



Word Classification

(Jaderberg et	al.,	2016)



RNN-based Method

• Seq2seq, encoder-decoder structure
• (Shi et	al.,	2016b)
• (Lee	and	Osindero,	2016)

• CTC loss
• (He	et	al.,	2016)
• (Shi et	al.,	2016a)



Seq2seq

(Lee	and	Osindero,	2016)



Connectionist Temporal Classification

T H E C A T



Connectionist Temporal Classification (cont.)

(He	et	al.,	2016) (Shi et	al.,	2016a)



饿了么实践



OCR



违规图片审核



Logo检测

• Reduced-VGG-SSD+ResNet



证件OCR

• Detection：TextBoxes
• Recognition：CNN+LSTM+CTC

• Difficulties
• Lack of labelled data
• Chinese characters
• CTC loss hard to converge
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