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Institute of Automation of GAS

A Chinese Academy of Sciences (CAS)
I ~100 institutes;~30in Beijing
I Various areas of science, a few in engineering

A Institute of Automation of CAS

I Founded in 1956
I Main areas: automatic control and robotics, information
processing

I People: ~400 permanent, ~300 contract, ~600 graduate
students

I Departments: two state key laboratories (SKLs), five
engineering centers



National LabodPRatiefR Recoditiion
(NLIFR)

A Opened 1987, one of first SKLs in China
I Currently >300 in total, 31 in information

A Fields

I Fundamentals of PR
I Image understanding and computer vision
I Speech and language processing

A People
I 95 research staffs, 6 support staffs
I 149 PhD, 79 Master students3 postdoctors
I 40 contract members, 80 visiting students

A Yearly budget: ~600M RMB (10M U$)
I About 90% from government, 10% from industry

A Yearly publications
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A Pattern Analysis and Learning (PAL) Group
I Founded in 2005, led by Chehon Liu
I Fields
A PR Fundamentals: classification, feature extraction, gizased
learning

A Document analysis: handwritten documents, scene text, video tex
Web document images

A Computer vision: image classification and applications
I People

A 5 research staffs, 2 engineers, one support staff

A 9 PhD students, 7 Master students

A Onepostdoctor

A 2 visiting students



A Pattern Analysis and Learning (PAL) Group Projects

I Ongoing projects
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National Basic Research Program of China (973 Progtdm)
project (20122016)
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Research Program of the CAS (22026)
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I Completed projects
A dRecognition and Retrieval of Naturally Written Offline Chinese
Handwritten Documents > 1 Sé& LINR 2S20iB) 2 F b
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Outstanding Youth Fund of NSFC (22092)



Outline

A Background
AChlnese Handwriting Recognition

' Database building
solated character recognition
Handwritten document segmentation

Handwritten text line recognition

A Video and Scene Text Recognition
A Remaining Problems



Badkgraud

A Format of Characters
I Text: ASCII codes, GB codes, Unicode

I Image: Offline character recognition
A Optical character recognition (OCR)

I Stroke trajectory: Online character recognition
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A Online Recognition: Applications
I Penbased text entry
I Particularly suitable for mobile devices without keyboard
I Advantage over speech: no noise

Tablet PC Anoto Pen .



A Offline Recognition: Applications

I Paper documents conversion

A Huge volume of documents generated in the history, increased
everyday

A Printed, handwritten

I Reading aid for disabled people
I Scene text reading and translation
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A Scene text: sign boards, license plates




Brief Histony

Time | Methods Target/Application Events
1920s | Optical template matching Printed digits/letters 15t patent on OCR
1950s | Correlated matching, Printed digits/letters 15t PR Workshop in
1960s | simple structural analysis| Printed Chinese (1966) 1966
1970s | Feature matching Handprinteddigits/letters 1StICPR in 1972
1980s | (normalization, feature Printed/handprintedwords | IAPR foundeth
extraction), Structural Handprinted 1978
matching, Statistical PR | Japanese/Chinese
1990s | Research of various issug¥ractical applications in PC got popular
including layout analysis | various areas (document | Internet
and segmentation entry, mail sorting, forms, | 1St{IWFHR/ICDAR/
business cards, text input) | DAS in 1990/91/94
2000s | Attack hard problems: Improve existing apps Google Baidu
unconstrained Explore new apps (e.g., Facebooktwitter,
handwriting, degraded camerabased, ink Weibo

image

documents, retrieval,
translation)

Mobile Internet
Big data




Chéllenges

A Printed Documents
I Complex layout
I Degraded image
A Handwritten Documents

A Character segmentation
A Deformation, style variation

A Camerabased Documents
I lllumination, viewpoint

I Scene text: cluttered background,
font/color, line orientation

T Low resolution




A Challenges in Chinese Handwriting Recognition
I Large character set
I Writing shape variation in unconstrained writing
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