
Document Analysis Research at 
the NLPR 

Cheng-Lin Liu 

National Lab of Pattern Recognition (NLPR) 

Institute of Automation of CAS 

August 29, 2014 



Institute of Automation of CAS 

ÅChinese Academy of Sciences (CAS) 

ï~100 institutes, ~30 in Beijing 

ïVarious areas of science, a few in engineering 

ÅInstitute of Automation of CAS 

ïFounded in 1956 

ïMain areas: automatic control and robotics, information 
processing 

ïPeople: ~400 permanent, ~300 contract, ~600 graduate 
students 

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



National Lab of Pattern Recognition 
(NLPR) 

ÅOpened 1987, one of first SKLs in China 
ïCurrently >300 in total, 31 in information 

ÅFields 
ïFundamentals of PR 
ïImage understanding and computer vision 
ïSpeech and language processing 

ÅPeople 
ï95 research staffs, 6 support staffs 
ï149 PhD, 79 Master students, 13 postdoctors 
ï40 contract members, 80 visiting students 

ÅYearly budget: ~600M RMB (10M U$) 
ïAbout 90% from government, 10% from industry 

ÅYearly publications 
ïϤмлл ƛƴǘΩƭ ƧƻǳǊƴŀƭΣ мулϤнлл ƛƴǘΩƭ ŎƻƴŦŜǊŜƴŎŜǎ 



ÅPattern Analysis and Learning (PAL) Group 

ïFounded in 2005, led by Cheng-Lin Liu 

ïFields 

ÅPR Fundamentals: classification, feature extraction, graph-based 
learning 

ÅDocument analysis: handwritten documents, scene text, video text, 
Web document images 

ÅComputer vision: image classification and applications 

ïPeople 

Å5 research staffs, 2 engineers, one support staff 

Å9 PhD students, 7 Master students 

ÅOne postdoctor 

Å2 visiting students 



ÅPattern Analysis and Learning (PAL) Group Projects 

ïOngoing projects 

Åά/ƻƳǇǳǘƛƴƎ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǎŜƴǎƻǊȅ Řŀǘŀ ƛƴ ǇƘȅǎƛŎŀƭ ǎǇŀŎŜέΣ 
National Basic Research Program of China (973 Program) sub-
project (2012-2016) 

Åά±ƛǎǳŀƭ tŜǊŎŜǇǘƛƻƴ ŀƴŘ {ŜƳŀƴǘƛŎ /ƻƳǇǳǘƛƴƎέΣ {ǘǊŀǘŜƎƛŎ tǊƛƻǊƛǘȅ 
Research Program of the CAS (2012-2016) 

Åά¢ƘŜƻǊȅ ŀƴŘ YŜȅ ¢ŜŎƘƴƛǉǳŜǎ ŦƻǊ tŜǊǘǳǊōŀǘƛƻƴ ōŀǎŜŘ /ƘŀǊŀŎǘŜǊ 
wŜŎƻƎƴƛǘƛƻƴέΣ b{C/ ǇǊƻƧŜŎǘ όнлмн-2015) 

Åά!ƴŀƭȅǎƛǎ ŀƴŘ ¦ƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ 5ƻŎǳƳŜƴǘ LƳŀƎŜǎ ƛƴ bŜǘǿƻǊƪ 
aŜŘƛŀ ό!¦5LbaύέΣ b{C/-ANR joint point, co-PI with Jean-Marc 
Ogier, 2015-2018 

ïCompleted projects 

ÅάRecognition and Retrieval of Naturally Written Offline Chinese 
Handwritten DocumentsέΣ ƪŜȅ ǇǊƻƧŜŎǘ ƻŦ b{C/ όнлмл-2013) 

ÅάtŀǘǘŜǊƴ wŜŎƻƎƴƛǘƛƻƴ ¢ƘŜƻǊȅΣ aŜǘƘƻŘǎ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎέΣ 
Outstanding Youth Fund of NSFC (2009-2012) 



Outline 

ÅBackground 

ÅChinese Handwriting Recognition 
ïDatabase building 

ïIsolated character recognition 

ïHandwritten document segmentation 

ïHandwritten text line recognition 

ÅVideo and Scene Text Recognition 

ÅRemaining Problems 



Background 

ÅFormat of Characters 
ïText: ASCII codes, GB codes, Unicode 

ïImage: Offline character recognition 
ÅOptical character recognition (OCR) 

ïStroke trajectory: Online character recognition 
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ÅOnline Recognition: Applications 
ïPen-based text entry 

ïParticularly suitable for mobile devices without keyboard 

ïAdvantage over speech: no noise 

Tablet PC Anoto Pen 8 



ÅOffline Recognition: Applications 
ïPaper documents conversion 
ÅHuge volume of documents generated in the history, increased 

everyday 
ÅPrinted, handwritten 

ïReading aid for disabled people 
ïScene text reading and translation 
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ÅScene text: sign boards, license plates 
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Brief History 

Time Methods Target/Application Events 

1920s Optical template matching Printed digits/letters 1st patent on OCR 

1950s-
1960s 

Correlated matching, 
simple structural analysis 

Printed digits/letters 
Printed Chinese (1966) 

1st PR Workshop in 
1966 

1970s- 
1980s 

Feature matching 
(normalization, feature 
extraction), Structural 
matching, Statistical PR 

Handprinted digits/letters 
Printed/handprinted words  
Handprinted 
Japanese/Chinese 

1st ICPR in 1972 
IAPR founded in 
1978 

1990s Research of various issues, 
including layout analysis 
and segmentation 

Practical applications in 
various areas (document 
entry, mail sorting, forms, 
business cards, text input) 

PC got popular 
Internet 
1st IWFHR/ICDAR/ 
DAS in 1990/91/94 

2000s Attack hard problems: 
unconstrained 
handwriting, degraded 
image 

Improve existing apps 
Explore new apps (e.g., 
camera-based, ink 
documents, retrieval, 
translation) 

Google, Baidu 
Facebook, twitter, 
Weibo 
Mobile Internet 
Big data 



Challenges 

ÅPrinted Documents 
ïComplex layout 

ïDegraded image 

ÅHandwritten Documents 
ÅCharacter segmentation 

ÅDeformation, style variation 

ÅCamera-based Documents 
ïIllumination, viewpoint 

ïScene text: cluttered background, 
font/color, line orientation 

ïLow resolution 



ÅChallenges in Chinese Handwriting Recognition 
ïLarge character set 

ïWriting shape variation in unconstrained writing 


