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1 IntroductionThis document contains information about DOCBIB, a Document Understanding Bibliographywhich has been available on-line from the University of Maryland since the Fall of 1993.The complete bibliography contains selected references from before 1980, major references forthe 1980's and a more complete set of references for 1990 and beyond. References are included fortopics such as preprocessing, representation, on- and o�-line recognition, graphics interpretation,page analysis, and signature veri�cation, among others.The bibliography is not intended to be comprehensive of all document understanding literature,but rather is a resource which can be used to obtain entry points into the document literature. Thecurrent bibliography is skewed toward document image understanding, with some on-line recognitionreferences. The bibliography is updated periodically as new sources emerge or as additional topicsare added by interested parties.This report contains only entries for the calendar year 1997; additional entries for previous yearsare available online. Each entry appears only once in its major category. Although a given categorymay be blank, there may be relevant entries listed in other categories. Users are encouraged to makeuse of the on-line search capabilities to obtain a more comprehensive list.SPECIAL NOTE: In the online version of this document, many of the categories have changedand several were added for 1997. Unfortunately, they have not yet �ltered back through previousyears. For example, BASELINE was added for Baseline detection, but references from previous yearsmay still fall in other categories. The category classi�cation is not intended to be comprehensive,but rather representative. The best way to search the literature is on-line.1.1 SourcesReferences have been gathered from a wide variety of sources, but are primarily from the computervision and pattern recognition literature. The next two sections contain lists of primarily conferenceand journal sources, respectively.1.1.1 Conference and Workshop ProceedingsAbbreviation Conference YearsCVPR IEEE Computer Society Conference on ComputerVision and Pattern Recognition 1985-DAS Document Analysis SystemsGREC International Workshop on Graphics RecognitionICIP International Conference on Image ProcessingICPR International Conference on Pattern Recognition 1984-ICDAR International Conference on Document Analysisand Recognition 1991-IWFHR International Workshop on Frontiers in Handwrit-ing Recognition 1990-SDIUT Symposium on Document Image UnderstandingTechnology 1995-SPIE SPIE - Character Recognition and DocumentAnalysis MeetingsSSPR Syntactic and Structural Pattern RecognitionVF Visual Form 1



1.1.2 JournalsAbbreviation Journal YearsAI Arti�cial Intelligence 1987BC Biological Cybernetics 1990-CGIP Computer Graphics and Image ProcessingCOMPUTER IEEE ComputerCVGIP Computer Vision, Graphics and Image Processing 1984-CVIP Computer Vision and Image Processing 1992-CVIU Computer Vision and Image UnderstandingGMIP Graphical Models and Image Processing (CVGIP) 1992-IBMJRD IBM Journal of Research and DevelopmentIBMSYS IBM Systems JournalIJCV International Journal of Computer VisionIJPRAI International Journal of Pattern Recognition andArti�cial IntelligenceIPL Information Processing LettersIU Image Understanding (CVGIP) 1992-IVC Image and Vision ComputingJVCIR Journal of Visual Communication and ImageRepresentationMVA Machine Vision and ApplicationsPIEEE Proceedings of the IEEEPR Pattern Recognition 1983-PRL Pattern Recognition Letters 1983-SP Signal ProcessingTCOMP IEEE Transactions on ComputersTIP IEEE Transactions on Image ProcessingTPAMI IEEE Transactions on Pattern Analysis and Ma-chine IntelligenceTSMC IEEE Transactions on Systems, Man, andCyberneticsTSE IEEE Transactions on Software EngineeringVC The Visual Computer
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1.2 Organization of BibliographyThis bibliography is stored in BibTEX format, with all of the standard �elds and an additional\CATEGORY" �eld which contains a broad categorization of the article into the hierarchy presentedbelow.Not all references �t cleanly into a single category. The hardcopy version of the bibliographyplaces each reference into themost appropriate primary category1. Secondary keywords are appendedto provide a more speci�c categorization of the topic described or the approach taken in the work.Please note:� As a general rule, a topic or category area will be given its own section when it contains 10references which do not �t cleanly into another category.� No hyphens are used in any of the keywords.� The category \GENERAL" is used as a way of extracting references other then the ones inthe other subsections.1.2.1 Hierarchy CATEGORYI Books 1 [BOOK,*]II Meetings 2 [MEETING,*]III Special Issues 3 [SPECIAL ISSUE,*]IV Pre-processing TasksSurvey 4 [PREPROCESSING,SURVEY]Baseline Detection 5 [PREPROCESSING,BASELINE]Character Segmentation 6 [PREPROCESSING,CHARACTER SEGMENTATION]Word Segmentation 7 [PREPROCESSING,WORD SEGMENTATION]Feature Extraction 8 [PREPROCESSING,FEATURE EXTRACTION]Skew Detection 9 [PREPROCESSING,SKEW]Text/Graphics Discrimination 10 [PREPROCESSING,TEXT GRAPHICS]Thinning 11 [PREPROCESSING,THINNING]Thresholding 12 [PREPROCESSING,THRESHOLDING]Vectorization 13 [PREPROCESSING,VECTORIZATION]Enhancement 14 [PREPROCESSING,ENHANCEMENT]General References 15 [PREPROCESSING,*]V Models, Analysis and RepresentationsModels of Documents 16 [DOCUMENT MODELS]Handwriting Models 17 [HANDWRITING MODELS]Handwriting Analysis 18 [HANDWRITING ANALYSIS]Representations 19 [REPRESENTATION]VI Text ProcessingOn-line RecognitionSurveys 20 [TEXT PROCESSING,ONLINE,SURVEY]Foreign 21 [TEXT PROCESSING,ONLINE,FOREIGN LANGUAGE]Gestures and Sketches 22 [TEXT PROCESSING,ONLINE,SKETCHES]Script 23 [TEXT PROCESSING,ONLINE,HANDWRITTEN]Word Recognition 24 [TEXT PROCESSING,ONLINE,WORD]General References 25 [TEXT PROCESSING,ONLINE,*]Optical Character Recognition - LatinSurveys 26 [TEXT PROCESSING,OCR,SURVEY]Hand-Printed 27 [TEXT PROCESSING,OCR,HAND PRINTED]Script 28 [TEXT PROCESSING,OCR,HANDWRITTEN]Machine-Printed 29 [TEXT PROCESSING,OCR,MACHINE PRINTED]Digit Recognition 30 [TEXT PROCESSING,OCR,DIGIT]Word Recognition 31 [TEXT PROCESSING,OCR,WORD]General References 32 [TEXT PROCESSING,OCR,*]Optical Character Recognition - ForeignChinese 33 [TEXT PROCESSING,OCR,FOREIGN LANGUAGE,CHINESE]1On-line access to DocBib is described in Section 1.5.23



Japanese 34 [TEXT PROCESSING,OCR,FOREIGN LANGUAGE,JAPANESE]Hebrew 35 [TEXT PROCESSING,OCR,FOREIGN LANGUAGE,HEBREW]Arabic 36 [TEXT PROCESSING,OCR,FOREIGN LANGUAGE,ARABIC]Other Languages 37 [TEXT PROCESSING,OCR,FOREIGN LANGUAGE,*]General References 38 [TEXT PROCESSING,*]VII Graphics Recognition and InterpretationSurveys 39 [GRAPHICS,SURVEY]Engineering Drawings 40 [GRAPHICS,ENGINEERING DRAWING]Mathematics and Formulas 41 [GRAPHICS,FORMULAS]Maps 42 [GRAPHICS,MAPS]Tables 43 [GRAPHICS,TABLES]Sketches 44 [GRAPHICS,SKETCHES]Line Drawings and Diagrams 45 [GRAPHICS,LINE DRAWING]General References 46 [GRAPHICS,*]VIII Page and Document ProcessingSurveys 47 [DOCUMENT PROCESSING,SURVEY]Classi�cationZone Classi�cation 48 [DOCUMENT PROCESSING, CLASSIFICATION, ZONE]Page Classi�cation 49 [DOCUMENT PROCESSING, CLASSIFICATION, PAGE]Page Structure AnalysisPage Segmentation 50 [DOCUMENT PROCESSING,PAGE SEGMENTATION]Logical Layout Analysis 51 [DOCUMENT PROCESSING,LOGICAL ANALYSIS]General References 52 [DOCUMENT PROCESSING,PAGE SEGMENTATION,LOGICAL ANALYSIS]Systems 53 [DOCUMENT PROCESSING,SYSTEM]General References 54 [DOCUMENT PROCESSING,*]IX Post-ProcessingContext 55 [POSTPROCESSING,CONTEXT]Evaluation 56 [POSTPROCESSING,EVALUATION]General References 57 [POSTPROCESSING,*]X Special ApplicationsCheck Processing 58 [APPLICATION,CHECKS]Fax Processing 59 [APPLICATION,FAX]Forms Processing 60 [APPLICATION,FORMS]Character Set Recognition 61 [APPLICATION,CHARACTER SET RECOGNITION]Language Recognition 62 [APPLICATION,LANGUAGE RECOGNITION]Logo Recognition 63 [APPLICATION,LOGO]Postal Applications 64 [APPLICATION,POSTAL]Signature Veri�cation 65 [APPLICATION,SIGNATURE]Writer Identi�cation 66 [APPLICATION,WRITER IDENTIFICATION]Document Image Retrieval 67 [APPLICATION,RETRIEVAL]Human Interaction 68 [APPLICATION, HUMAN INTERACTION]Digital Libraries 69 [APPLICATION, DIGITAL LIBRARIES]General References 70 [APPLICATION,*]XI Related AreasCompression 71 [COMPRESSION]Halftoning 72 [HALFTONING]Synthetic Data 73 [SYNTHETIC]Databases 74 [DATABASES]Font Processing 75 [FONT]Machine Translation 76 [MACHINE TRANSLATION]Music Recognition 77 [MUSIC]Shorthand 78 [SHORTHAND]Natural Scenes 79 [NATURE]Information Retrieval 80 [INFORMATION RETRIEVAL]Hardware 81 [HARDWARE]XII Miscellaneous 82 [MISC] 4



1.2.2 Primary Category DescriptorsBOOK BookMEETING MeetingSPECIAL ISSUE Special IssueAPPLICATIONSBASELINE Baseline DetectionCHARACTER SEGMENTATIONCHARACTER SET RECOGNITION Alphabet Identi�cationCHECKS Check ProcessingCOMPRESSIONCONTEXT Use of Context or PriorsDATABASES for Training, Testing or StorageDIGITAL LIBRARIESDOCUMENT MODELS Page Level ModelingDOCUMENT PROCESSINGENGINEERING DRAWING Engineering Drawing InterpreationENHANCEMENTEVALUATION Error Analysis and EvaluationFAX Fax ProcessingFEATURE EXTRACTION Feature ExtractionFOREIGN LANGUAGE Foreign Language ProcessingFORMS Forms ProcessingFORMULAS Mathematics and Scienti�c NotationGENERAL General References of a CategoryGRAPHICS Graphics UnderstandingHAND PRINTED Hand-Produced DocumentsHANDWRITING ANALYSIS Handwriting AnalysisHANDWRITING MODELSHANDWRITTEN Handwritten (Script) RecognitionHUMAN INTERACTIONINFORMATION RETRIEVALLANGUAGE RECOGNITIONLINE DRAWINGLOGICAL ANALYSIS Logical Layout AnalysisLOGO Logo and Seal ProcessingMACHINE PRINTED Machine-produced DocumentsMACHINE TRANSLATIONMAPS Map UnderstandingMUSIC Music ProcessingNATURE Documents in 3D ScenesNATURE LANGUAGE Documents in 3D ScenesOCR Optical Character RecognitionONLINE On-line RecognitionPAGE CLASSIFICATIONPAGE SEGMENTATIONPOSTAL Mail-piece ProcessingPOSTPROCESSINGPREPROCESSINGRETRIEVAL Retrieval of Document ImagesREPRESENTATION 5



SHORTHAND Shorthand ProcessingSIGNATURE Signature Veri�cationSKETCHES Hand-produced GraphicsSKEW Skew Detection and CorrectionSPECIAL APPLICATIONSSURVEY Survey PapersSYNTHETICTABLES Table Processing, FlowchartsTEXT PROCESSINGTEXT GRAPHICS Text/Graphics DiscriminationTHINNING Thinning AlgorithmsTHRESHOLDING Thresholding AlgorithmsWORD Whole Word RecognitionWORD SEGMENTATIONWRITER IDENTIFICATIONZONE CLASSIFICATION1.2.3 Additional Category DescriptorsGeneral Descriptors ADDRESS Address Block LocationCOLOR Processing of Color in DocumentsCOMPRESSION Compression and VectorizationDIGIT Numeric DigitsFONT Font ProcessingGRAYSCALEHARDWARE HardwareHOUGH Hough TransformMARKOV Markov ModelsMORPHOLOGYNGRAM N-Gram ProbabilitiesOFFLINEPARALLEL Parallel AlgorithmsSYSTEM SystemsVECTORIZATIONZIP CODE Zip Code ProcessingClassi�er/Pattern Recognition DescriptorsCLASSIFIER Classi�cationCLUSTERING Clustering ApproachFUZZY LOGICKNOWLEDGE BASED Expert SystemsLEARNING Learning-based ApproachesNEURAL NET Neural NetsRELAXATION RelaxationSTATISTICAL Statistical PR ApproachesSTRUCTURAL Structural ApproachesSYNTACTIC Syntactic PR ApproachesTEMPLATE MATCHING 6



Language Descriptors ARABICCHINESECHITRACYRILLICDEVANAGARIFARSIGREEKHANGULHEBREWITALIANJAPANESE KANJIJAPANESE HIRAGANAJAPANESE KATAKANAKOREANMANDARINPINYINTAMILTELUGU
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1.3 BibTEX Conventions� The bibtex-key is constructed by using the author's last name and the last two digits of the year. Formultiple references by the same author or authors with the same �rst three letters of the last name,the letters `a', `b', : : : are appended.@inproceedings{kasturi88,AUTHOR = {R. Kasturi},BOOKTITLE = ICPR,PAGES = {255-259 },TITLE = {A System for Recognition and Description of Graphics },YEAR = 1988,CATEGORY = {DOC, TEXTGRAPH}}@article{kasturi88a,AUTHOR = {R. Kasturi and J. Alemany },JOURNAL = TSE,PAGES = {671-675},TITLE = {Information Extraction from Images of Paper-Based Maps },VOLUME = 14,YEAR = 1988,CATEGORY = {GRAPHICS, MAPS}}� All @STRING commands are kept in one �le (DocumentStrings.bib). This �le should be the �rst �le inbibliography command.1.4 Bibliography FileThe bibliographies are provided in a compiled Postscript version organized by category, with contents, andan author index, and well as in a searchable database.The 1990{present bibliographies are yearly.A comprehensive bibliography is also available (.PS), but may di�er slightly from older yearly collectionsbecause of changes in the organization.1.5 Accessing DOCBIB1.5.1 O�-LineA copy of this document is available by sending a request to the Language and Media Processing Laboratory,Center for Automation Research, University of Maryland, College Park, MD 20742.1.5.2 On-Line from the Document Information ServerA search form is available via WWW at http://documents.cfar.umd.edu/biblioGeneral InformationGeneral access informationDescription of DOCBIB (postscript)Access the Compiled hardcopy listing (postscript)* Pre-1995 Bibliography* 1995 Bibliography* 1996 Bibliography* 1997 BibliographySearching DOCBIB 8



Several online search methods are available* Quick unfielded search fast and simple* Form-based simple queries allows more complex conjunctive queries* Custom search most powerful, but uses a complex query language
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