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Representing them all here Is
Sameer Antani, Ph.D.

Sameer Antani: Video Content Characterization via Robust
Recognition of Scene and Caption Text, Ph.D., 2001
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IAPR Leaders, Freeman, Fu, Sakai, and Pavlidis at
First Meeting of the IAPR Governing Board, Kyoto, 1978
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What Is Graphics Recognition?

Text Regions - Recognized by OCR
Images - Processed by Image Processing
Graphics- Analyzed by Graphics Recognition

iInclude Block Diagram, Chart,
Graph, Line Art, Map, Schematic, Table, etc.
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Graphics Recognition: 60 Year History

IJCPR: International Joint Conference on Pattern Recognition
(Became ICPR after 1978)
GRec: IAPR Workshop on Graphics Recognition
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Graphics Recognition — Early Days
1955 - 1972
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“Pattern Recognition and Modern Computers”
O. G. Selfridge, AFIPS '55 (Western) Proceedings, 1955

“Pattern Recognition... extraction of significant features
from a background of irrelevant detail”

Describes Following Problems
Two Class Problem: Large group of VERTICAL LINES on LEFT or RIGHT
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Fig 1
Recognize Oriented Rectangles by Corner Detection

Conclusion: “simple visual patterns can be recognized by the
computer, and ... may improve its recognition by learning”
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“Pattern Recognition and Modern Computers”
O. G. Selfridge, AFIPS '55 (Western) Proceedings, 1955

“Pattern Recognition... extraction of significant features
from a background of irrelevant detail”

Describes Following Problems
Two Class Problem: Large group of VERTICAL LINES on LEFT or RIGHT

H.I.L.[4L _._|_[[Jhl
| P R
bl Ll ]

Recognize Oriented Rectangles by Corner Detection
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Conclusion: “simple visual patterns can be
recognized by the computer, and ... may improve its
recognition by learning”
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“A Computer Oriented Toward Spatial Problems”, 1958

“Pattern Detection and Recognition”, 1959
S. H. Unger, Proceedings of the IRE
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“Apictorial Jigsaw Puzzles...”
H. Freeman and L. Garder, IEEE T. on Electronic Computers, 1964
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1) Read Thresholds and Coefficients

Fig. 10—Chain encoding scheme.
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TABLE I
AssEMBLY PROCEDURE FOR ILLUSTRATIVE EXAMPLE

2) Border Routine
3) Candidate Number 007.01
4) Clockwise Closure Tests
5) C-Clockwise Closure Tests
6) Intersection Test 1
7) Chain Number 007 Matched
8) Border Routine
9) Candidate Number 002.02
10) Candidate Number 002.04
11} Clockwise Closure Tests
12) C-Clockwise Closure Tests
13} Intersection Test 1
14) Intersection Test 2
15) Chain Number 002 Matched
16) Border Routine
17) Border Routine
18) Candidate Number 006.02
19) Clockwise Closure Tests
20) Type 2/3 Clockwise Closure
21) C—glockwise Closure Tests
22) Intersection Test 1
23) Intersection Test 2
24) Chain Number 006 Matched
25) Border Routine
26) Candidate Number 008.02
27) Candidate Number 003.03
28) Clockwise Closure Tests
29) C-Clockwise Closure Tests
30) Intersection Test 1
31) Chain Number 003 Matched
32) Border Routine
33) Border Routine
34) Candidate Number 004.01

35) Clockwise Closure Tests
36) C-Clockwise Closure Tests
37) Intersection Test 1

38) Intersection Test 2

39) Chain Number 004 Matched
40) Border Routine

41) Candidate Number 005.02
42) Clockwise Closure Tests
43) Type 2/3 Clockwise Closure
44) C-&ockwise Closure Tests
45) Intersection Test 1

46) Intersection Test 2

47) Chain Number 005 Matched
48) Border Routine

49) Border Routine

50) Candidate Number 009.03
51) Clockwise Closure Tests
52) Type 2/3 Clockwise Closure
53) C-&ock\vise Closure Tests
54) Intersection Test 1

55) Intersection Test 2

56) Chain Number 009 Matched
57) Border Routine

58) Border Routine

59} Candidate Number 008.02
60} Clockwise Closure Tests
61) Type 1 Clockwise Closure
62) Clockwise Closure Tests
63) Type 1 Clockwise Closure
64) Clockwise Closure Tests
65) C-Clockwise Closure Tests
66) Intersection Test 1

67) Chain Number 008 Matched
68} End of Assembly
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1968: Pattern Recognition journal begins publication
First issue includes the paper

“Distance Functions on Digital Pictures”
A. Rosenfeld and J. L. Pfaltz, Pattern Recognition, Issue 1, 1968

m Distances Functions
Introduced

m City Block
m Square

m Hexagonal
m Octagonal
m Euclidean
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“Recognition of Convex Blobs”
J. Sklansky, Pattern Recognition, 1970

B Relationships among convex figures, concave figures, and their
cellular images on a rectangular mosaic are presented

B An algorithm using "minimum-perimeter polygon" is described
for testing the convexity

(a) (b)

FiG. 1. Two blobs.
Blob A Blob B

T
SEns

-

F1G. 2. Cellular images of the blobs of Fig. 1.
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Graphics Recognition Growth to Become

1973 - 1994
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Graphics Recognition: 1970s

Graphics Recognition Topics
frequently appear in these
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Statistical, Syntactic, and Structural Methods In

Pattern Recognition
Several Books were Published during 1973-78
“Pattern Classification and Scene Analysis”
R.O. Duda and P.E. Hart, Wiley, 1973
“Pattern Recognition Principles”
J.T. Tou and R.C. Gonzalez, 1974
“Syntactic Methods in Pattern Recognition”
K.S. Fu, Academic Press, 1974

“Structural Pattern Recognition”
T. Pavlidis, Springer-Verlag, 1978
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A. Martelli, 1st IJCPR, 1973
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“Computer Processing of Line-Drawing Images”
H. Freeman, Computing Surveys, 1974
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“16¢. 13  Chain coding scheme (lower right), and
some chain-coded boundary lines from Fig 12

Fic. 24 Chain-encoded contour map. (From

)  S. P Morse, “Generalized computer techniques
for the solution of contour-map problems”’,
Ph.D dissertation, New York University, 1967 )

Fic 23. Illustration of the map-matching prob-
lem

4

Fic 25 Determination of minimum-area rec-
tangle
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IEEE Pattern Recognition and Image Processing
PRIP Series Begins in 1977 (Changes to CVPR in 1983)

“Shape Matching using Relaxation Techniques”
L.S. Davis, PRIP, 1977

(e) Guadeloupe

igure 1. Data Base. Figure 2. Templates. Figure 3. Superpositions.
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“Map Data Processing: Proceedings of NATO Workshop”
Edited by H. Freeman and Pieroni, 1979

CONTENTS

Contributors vii
Preface ix
A Minicomputer-Based Geographical Data Processing Methodological Observations on the State of
System 1  Geocartographic Analysis in the Context of Automated
Dieter Steiner Spatial Information Systems 207
Avi Degani
Scan Digitization of Cartographic Data 27 The Transfer of Software Systems for Map Data Processing 223
A. Raymond Boyle Richard Baxter
Spatial Data Integration 47  Pattern Recognition Problems in the Classification of
Iti-Images 247
Ellen M. Kna, Mu mase
PP Silvano Di Zenzo
A Spatial Data Structure for Geographic Information A Comparative Texture Classification Experiment 265
Systems 63 Joan §. Weszka
Robert M. Haralick
Segmentation Techniques and Parallel Computation for
Design of a Spatial Information System jor  mage Processing 0
. . S. Levialdi
Linda G. Shapiro
Map Sequence Processing 309
What Is a **Good’* Data Structure for 2-D Points? 119 G. G. Pieroni, M. F. Costabile, and C. Guerra
George Nagy
Numerical Algorithms for Interpolation and Smoothing 331

Tree Structures for Region Representation 137 Fielmut Werner

Azriel Rosenfeld Computer Generation of Shaded Relief Maps 355

Bruce Schachter
Analysis and Manipulation of Lineal Map Data 151

Herbert Freeman Index 169

Representation and Recognition of Cartographic Data 169
Larry 8. Davis

The Effects of Generalization in Geographical Data
Encoding 191
Michael F. Goodchild
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IEEE T. PAMI First Paper Published in January 1979

IEEE TRANSACTIONS ON PATTERN ANALYSIS AND MACHINE INTELLIGENCE, VOL. PAMI-1, NO. 1, JANUARY 1979
A Hierarchical Syntactic Shape Analyzer

THEODOSIOS PAVLIDIS, SENIOR MEMBER, 1EEE, AND FARHAT ALI
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Example of encoding of the boundary of a handwritten numeral. @ U
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Fig. 5. Contours of a printed wiring board whose descriptions are given
in Table IX. Note that the size notations in the table (L, M, S, N) are
relative with respect to the size of the whole contour.
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Early work in Music Recognition

A Comprehensive Survey of some 50 papers on Music Recognition including

¢ Recognition of Music SymbOIS Whols, balf, quarter, eighth, and sixfeenth notes ad rests © d o & & T 3 ¥ q

o Staff Lines Noteheads: whole, half, filled © o @  percucssion noteheads ® %  lozenge and harmonic ¢ ©
° Sym bol Classification Flags (or "hooks™): stem-up eighth and sixteenth notes . eighth and sixteenth notes )9

» Relative Positions of SymbolS  sccidentais: doubic-fia, fiat, naural , sharp, doubie sharp ¥ b § # =

» Syntactic Methods (for analysis)
 Dance Notation

Treble clef, alto clef, bass clef, key signmaturé, time signature

Staccato notes; two ledger lines are used for the first note;

X

pedal markings % % . dynamic markings po p mp ﬂ'f B
Chords. The second chord contains an offset notehead. At . " A p——
the third beat, two voices are printed on the same staff, ' ﬂ— = *

Pomon ofa smng quartet.scere,, .

The top staff shows four beamed smeenth mtes and Ilm:e ]
beamed, slurred grace noies. ’
The end of the measure is delinited by a bar’line (or
"measure bar”) that confects all four staves in the system.

Fig. 2. lllustration of some terms for musical notation.
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“*A Width Independent Fast Thinning Algorithm”
C. Arcelli and G. Sanniti di Baja, IEEE T. PAMI, 1985
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IJAPR S+SSPR Workshops

Workshop series on
Syntactic and Structural Methods in Pattern Recognition
First event organized in 1981 by
K.S. Fu, T. Pavlidis, J.L. Mundy and J.K. Aggarwal
This complemented the Workshop series on
Statistical Methods In Pattern Recognition
These are often held in the same location
(S+SSPR 2016 held in Mérida, Mexico)

Kasturi-1981
Graduate Student at Texas Tech University
Topic: Image Restoration in Signal Dependent Noise

ﬂl\.-
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1982: With John F. Walkup, Advisor

Joined the Pennsylvania State University
Had to find a new topic for my research

Always interested in MAPS

Image Analysis Techniques for Cartographic Data Processing
TECHNICAL ABSTRACT (LIMIT TO 22 PICA OR 18 ELITE TYPEWRITTEN LINES) :

The objective(s) of this project is (are):

~Design an intelligent computer based system to "understand" and extract
information from cartographic data and answer queries related to spatial
features and structure of geographical data. Image analysis techniques such
as region growing, line tracking and representation using conic arcs and edge

Proposal submitted in January 1983; Grant for $48,000
Received from In April 1983
Finally, started working in Graphics Recognition!

UNIVERSITY OF
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Some Results from Map Analysis project (1983-87)
O. Morean and R. Kasturi, My First ICPR, Montreal, 1984
R. Kasturi and J. Alemany, IEEE TSE, 1988
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Show “Roads” Within “ State” Containing “Lubbock”

 Developed Algorithms for
o Text-Graphics Separation
« Symbol Recognition
« Dashed Line Detection
 Query Processing
 Shortest Distance

,‘ R. Fernandez. who worked on this project,
Mgp.ﬁfrteasiEEem:Smigingebaration was hired to lead the Yahoo Maps project.
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“Development of Auto-Digitizer...”
S. Kakumoto, T. Miyatake, S. Shimada, and M. Ejiri, CVPR 1983

Drum Scanner System control
DiEang= D - control (microprocessor)
ing
. ] Coordinate
— Scanning head data memory [ > g’
@) : Lens T Graphic
'ﬁsk}K\\Mirrors L= display
H H . H e .
P M g
, 2 6068 Fhoto- Microprocessors mﬁ .
i eyl Image processors e
¢ ! Floppy
disk
Color coding Image - |
buffers
To host computer
[_ _ T (CAD system)

(b)
Figure 3.10 Automatic digitizers: (a) drum-type for color drawings; (b)
flatbed-type for monochrome drawings.

Hitachi Central Research Laboratory, Japan
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IAPR Workshop on Machine Vision Applications, Tokyo,1990

Organized by Masakazu Ejiri

® Map and Line Drawing Processing
m Raster-to Vector Conversion
m Interpretation of Road Maps
m Shorthand Recognition
m Jigsaw Puzzle Assembly
m Traffic Sign Detection

m Structured Document Recognition
m Layout Structure Analysis
m Page Reader

®m Fingerprint Classification

Computer Vision and Pattern Recognition Laboratory
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“Model based Understanding of Document Images”
K. Kise, et al., IAPR MVA Workshop, 1990
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is_a relation (@) hyp & P E
g 1 p
Fig. 1 Document model Fig. 2= Actual results
Table 2 Results of understanding
organization| position title name header | address | postcode | telephone fax telex total
No. of )
100 136 130 100 41 119 119 167 10 25 947
C()mpi}nenls

U“““”‘La“d"“g 81.0% | 94.9% | 985% | 89.0% | 878% | 933% | 824% | 743% | 200% | s4.0% 86.5%
rate
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“*Automatic Digitizing of the Colour-Layer of Thematic Maps”
R. Espelid, et al., IAPR MVA Workshop, 1990

Figure 3. a) Original image. b) Thresholded j Taac]
e ed image. ¢) Class
areas. d) Borderlines of classified areas. P eaiiin]

Figure 4. a) Original image. b) Classified image.
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JAPR TC10

B TC10 on Map and Line Drawing Processing
m Established during early years of IAPR

m | was appointed as its Chair by President Martin Levine in 1988
= First Experience in Leadership Activities

B Renamed as TC10 on Graphics Recognition in 1992 to
broaden its appeal

B Provided a home for researchers with interest in Graphics
Recognition to exchange their experiences

B Graphics Recognition became an Identified Scientific Topic

UNIVERSITY OF
Computer Vision and Pattern Recognition Laboratory ST



General Purpose Graphics Recognition Project (1986-90)
Test Image (1990 PAMI)
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Fig. 1. Test image 1.
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General Purpose Graphics Recognition Project
After Text Separation
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General Purpose Graphics Recognition Project
Dashed Line Detection Algorithm

T/" BT While there is a segment, L, which is not used in any line or tested for starting a new
14 tine, Do
H
T/'S 1: Select the "Head"” end of Segment L by setting Terminal = |
2: Let §, = L and t, = Terminal
1 " 16 3: Select an unmarked segment S, having the highest priority to continue the line at
SN, o t, end of S,
T~ If 8, exists, then
"oy 3 ”\4 Mark S,. Locate the other end of S,. If it is a head, then set t, = I else set
N t, = 2
T 5 Go 1o Step 4
% .H\?r' 6 elseif Terminal = I then

T WO Terminal = 2

\H H..\l Go to Step 2 (to extend the line ar the other end of starting segment L)
18\7 T else
ﬁ\{\ Label all the segments which belong to the currens ine
H T 9 Clear ali marks of segments which are not part of a dashed line
Continue to find other lines (by returning to the While loop)
end if
" H 4: Select an unmarked segment S, having the highest priority to continue the line at
T 11\ t, end of S,.
21 T If S, exists, then
~—H Mark S,
T \” Ifly # 1, Or g, # g, then Go to Step 4
12\ 1 Locate the other end of S,. If it is a head, then set t, = I else set t, = 2
Go 1o Step §
else
Go to Step 3
end if
5: Selecr an unmarked segment S, having the highest priority to continue the line at
t, end of S,
If S, exists, then
Mark §,.
Ifl, # I, Or g,, £ g, then Go to Step 5.
Locate the other end of S,. If it is a head, then set t, = I else set t, = 2
Label S, and S, as extensions of current line. Set S, =8, 1,=1.85, =5,
and t, = t,.
end if
6: Go to Step 4

end while

(b) —_— s . e .

UNIVERSITY OF
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General Purpose Graphics Recognition Project

Recognition of Shapes and their Attributes

TABLE V
SPATIAL RELATIONSHIPS AMONG OBIECTS IN TEST IMAGE 1

TABLE IV
RECOGNIZED SHAPES AND POLYGONS IN TEST IMAGE 1

Object

Attributes

Regular Hexagon

P: (1258, 1081), L = 133, ¢ = 1.51

2 Parallelogram P: (727, 1268), L1 = 292, L2 = 146,
©=461,¢=0

3 Trapezoid P: (73, 1081), L1 = 718, L2 = 390,
H=217 © = 9068, ¢ = -0.16

4 Rhombus P: (339, 1791), L = 220
© =301, 6 =-045

5 Trapezoid P: (1220, 1194), L1 = 221, L2 = 150,
H=-686 0=650d= 077

6 Triangle P1: (1295, 1153), P2: (1363, 1151),
P3: {1325, 1122), lsoceles

7 Triangle P1: (1396, 1826), P2: (1108, 1831),
P3: (1256, 1971), Isoceles

8 Rectangle P: {457, 1044), W = 835, H = 564,
o = -0.4, Table

9 Quasi-Hexagon P: (692,1497), L1 = 440, L2 = 303,
©= 89.1,0=30

10 | Parailelogram P: (765, 1780), L1 = 297.1, L2 = 148,
© =890, ¢ = -1.35,
Single hatch: a1 = 135, d1 = 30

1 Traingle P1: (1256, 1897), P2: (1399, 1755),
P3: (1108, 1753), Iscceles

12 | Polygon, irregular Number of segments: 6,

Conter: (1556, 1706},
Coordinates of vertices....

Objects Spatial Relationships
11 | Triangle Ovarlaps Object 7
1 Regular Hexagon Encloses Objects 5 and 6
10 | Parallelogram Single Hatch
3 | Trapezoid Small Shape Fillings
Lines and Their Interconnections
Line| Head Tail From|To
Single Segment Lines
L1 (1404,1748) (1399,1755) -- 1
L2 | ( 910,1416) ( 911,1271) 9 2
Lines With Multiple Segments
PL1 | S1: ( 330,1531) | ( 260,1537) 4
S2: ( 260,1537) | ( 265,1791)
$3: ( 265,1791) | ( 332,1790)
S4: ( 332,1790) | ( 339,1791)
PL2 | S1: (1064,1715) | (1252,1719) 10 |1
S2: (1252,1719) | (1252,1750)

Computer Vision and Pattern Recognition Laboratory
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Processing Graphics Containing Circular Arc Segments

CIRCLES DETECTED IN FIG. 16

CIRCLE | RADIUS CENTER
X Y
1 381 493 469
2 228 1193 890
3 230 1195 257
4 338 495 473
5 221 1472 687
€ 233 1455 415
7 236 1418 1548
8 233 1180 531
9 95 917 1647
10 210 596 554
11 209 368 463
12 98 129 1654
13 97 529 1864
14 96 906 1190
15 92 125 1207
16 96 509 980
17 210 548 359
18 97 519 1422
19 457 509 1422
Circle 19 is partially occluded

Fig. 16. Graphics containing circular arc segments.

UNIVERSITY OF
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Interpretation of 3-D from Orthographic Projections
Lysak, and R. Kasturi., ICPR 1990, IJDAR 1999

P.M. Devaux, D.B.
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“Engineering Drawing Conversion: Arrow Detection”
Antoine, Collin, and Tombre, SSPR 1990

UNIVERSITY OF
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“Interpretation of Telephone System Manhole Drawings”
Arias, Lal, Surya, Kasturi, and Chhabra, PRL, 1994
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= Cables and Stubs
— e
* Line type start x starty endx endy endl end2
- ] ) . ) . ~ .
g Cable Connections I able @ 25 1299 51 open  splicebdd
—— P a2 @ B oW &= SR
— a (s
. Y 4 cable 1253 25 1253 469 m gnu.m
4» 32w B omomE Jem
Su mm al‘y Tab I e 7 cable 1032 27 1032 624 open Splicel3d
— 8§ cable 1120 27 1120 911 open splicef3?
T 9 cable 1169 27 1169 914 open splicef40
. = 10 cable 1212 27 1212 403 open splice#d2
ot 71 stub 1383 205 1529 204 splicejd7 spliceds3
72 stub 1529 204 864 1067 splice§53 splice#2?
T 73 stub 653 251 1565 247 splicedi8 splice#Sd
_ . | 74 stub 653 251 658 1094 splicedls splice#ld
J '_L_a : 75  stub 260 49¢ 1402 305 splice§3 splicefdd
J 76  stub 1337 364 1349 1616 spliceld5 splice#ds
77 stub 1212 403 1211 604 spliceddz spliceddl
78  stub 1253 469 1431 470 splicald3 splicei5l
79 stub 1431 470 1472 864 splica#5l spliced52
» . 80  stub 1431 470 1429 536 splice#51 splicel50
Fig. 9. Detected stubs. . - " N "
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“Automatic Digitization of Large Scale Maps”
Andreas lllert, ACSM-ASPRS, Vol. 6, pp. 113-122,1991

Structured Vector Data:

N
‘. |

e A
Map Sheet

Buildings

Meadows

UNIVERSITY OF
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ICDAR Series Began in 1991

Rg Conference Chairs

Sai“nt-M'io, France f - o Guy Lorrette
' Ching Suen

FIRST INTERNATIONAL CONFERENCE

ON DOCUMENT ANALYSIS : :
AND RECOGNITION Program Ch a}l 'S
‘September 39 - October 2, 1991 . Robert Haralick
PREMIERE CONFERENCE INTERNATIONALE Sargur Srihari
SUR L ANALYSE | Georges Stamon

ET 1A RCCONNAISSANCE DE DQCUMINTS
30 septembre - 2 cctohre, 1991

Sponsored by
TC10 (R. Kasturi, Chair)
TC11 (R. Plamondon, Chair)

100+ Papers from 200+ Authors

@) ~ 1000 Page Proceedings
IRPRE &) -

il NS 14 Sessions

International Assoclation The Ir stitute of Zlectrical and IEEE

for Pattorn Recognition Elec ranic 5 Engineers Inc Computer Society

UNIVERSITY OF
Computer Vision and Pattern Recognition Laboratory DU SO



Special Issue of IEEE Computer 1992
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L.O’Gorman and R. Kasturi, Editors

July 1992 « Vol. 25, No. 7

ARTICLES

Guest Editors’ Introduction:
Document Image Analysis Systems

Lavwrence € Gorrcn and Rovivachar Kasnrl

A Prototype Document Image Analysis System for
Technical Journals

George Nagv. Sharad Scth. and Maliesh Viswanarian
Intelligent document segmentation can hring electronic hrowsing within the reach of
most users, The authors show how this i< achieved through document processing,
analysis. and parsing the graphic seneence

An Interpretation System for Land Register Maps

Luca Boatto, Vincenzo Consorti. Monicu Dei Burnin
Alessandra Esposito, Francesco Meicarie, Moo 3
Stefano Scarci, and Marco Tucci

The semantics of land register maps drive this document conversion system. However,
its methods of image representation. vectorization. snd symbol recognition can be
generalized Lo other classes of line drawings.

Di Zenzo, Vineenzo Eramo,
M darco Moscioi,

Postal Address Block Location in Real Time

Paul W. Paluntho, Sargur N. Srikari, Jung Soh. Ramalingam Sridhar. and Victor Demjanenko
A postal automation system locates destination address blocks on letter mail pieces with
a high success rate, Pipelining and multiprocessor technigues achieve real-lime
processing speed,

Celesstin: CAD Conversion of Mechanical Drawings
Pascal Vaxiviere and Karl Tombre

A prototype CAD conversion system extracts higher level structures for knowledge-

based analysis. It recognizes such entities as screws, ball bearings, and shafts.

PROJECT GVERVIEWS

A Robust Recognition System for a Drawing Superimposed on a Map
Shigeyoshi Shimotsuji, Osamu Hori, Mieko Asano, Kaoru Suzuki, Fumihiko Hoshino,
and Toshiaki Ishii
Reading Handwritten Digits: A ZIP Code Recognition System
er Matan, Henry S. Baird. Jane Broinley, Christopher J.C. Burges, John S. Denker,
Lawrence D. Jackel, Yann Le Cun, Edwin P.D. Pednawlt, William D. Saiterfield,
Charles F. Steaard. and Timothy J. Thompson

From Paper to Office Document Standard Representation
Anelreas Dengel, Rainer Bleisinger, Rainer Hoch, Frank Fein, and Frank Hones

DRS:

A Workstation-Based Document Recognition System for Text Entry
Tomio Amano, Akio Yamashita, Nobuyasu ltoh, Yoshinao Kobavashi, Shin Katoh,
Kazuharu Toyokawa, and Hirovasu Takaliashi

Off-Line Arabic Character Recognition
Habib Goraine, Mike Usher, and Samir Al-Emami

Understanding Diagrams in Technical Documents
Robert P. Fuirelle, loannis A. Kakadiaris, Je[f Alexander. Catherine M. Carriero,
Niko Nikolakis, and Joseph M. Fitrelle

UNIVERSITY OF
SOUTH FLORIDA

COLLEGE OF ENGINEERING
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Special Issues of MVA Journal, 1992, 1993

Machine Vision

Machine Vision “#pplications

An International Jonrnal

and Appl iC at iOn S Valume 5 Number 3 Summer 1992

An International Journal Contents

141  Introduction: Document Image Analysis Techniques
Rangachar Kasturi and Lawrence O’Gorman

Volume 5, Number 3 143 Intelligent Forms Processing System
Richard Casey, David Fergusen, K. Mohiuddin, and Eugene Walach
Summer 1992
157 A Computational Model for Recognition of Multifont Word Images
Tin Kam Ho, Jonathan J. Hull, and Sargur N. Srihari
Editﬂﬂ-in-Chiﬁf 169  Text Segmentation Using Gabor Filters for Automatic Document Processing
Anil K. Jain and Sushil Bhattacharjee
Masakazu Ejiri
Ramesh ]am 185 Thinning and Segmenting Handwritten Characters by Line Following
André Qosterlinck Claude Chouinard and Réjean Plamondon

or:
{( Sﬁ' Sanz 199 Segmentation-Recognition Algorithm for Zip Cade Field Recognition
Jac| mSky F. Kimura and M. Shridhar

211  Extraction of Data from Preprinted Forms
Suzanne Liebowitz Taylor, Richard Fritzson, and Jon A. Pastor

Special Issue: Document Image Analysis Techniques
223  Segmentation and Preliminary Recognition of Madrigals Notated in White Mensural Notation
Nicholas P. Carter

231 Document Image Analysis: A Bibliography
Rangachar Kasturi and Lawrence O’Gorman

244  About the Authors
247 Erratum

248  Announcements

Instructions for Authors on page iv
Springer International
138 ISSN 0932-8092 Machine Vis. Apps. 5(3) 141-248 1992 Springer Intcrnational

Printed on acid-free paper
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International Conference on Document
Analysis and Recognition

QOctober 20 — 22, 1993 Tsukuba Science City, Japan

Organized by Kazuhiko Yamamoto

UNIVERSITY OF
Computer Vision and Pattern Recognition Laboratory SOUTH FLORIDA

COLLEGE OF ENGINEERING



Next Three: Montreal,1995; Ulm 1997; and Bangalore,1999

FIFTH INTERNATIONAL CONFERENCUCE ON DOCLUMENT ANALYSIS AND RECOGNITION

CDARYY

UNIVERSITY ¢
Computer Vision and Pattern Recognition Laboratory ST




Graphics Recognition — Recent Progress
1995 - Present

UNIVERSITY OF
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First International Workshop on Graphics Recognition
August 9-11, 1995
Pennsylvania USA

m Basic Techniques and Symbol-level Recognition
B Map Processing

m Engineering Drawings

m Applications of Graphics Recognition

m Performance Evaluation

Dashed Line Detection Contest

UNIVERSITY OF
Computer Vision and Pattern Recognition Laboratory DU SO


https://members.loria.fr/KTombre/contest.html

GRec Contests

. Dashed Line Detection

. Raster to Vector Conversion

. Arc Segmentation

. Symbol Recognition

. Symbol Recognition Il

. Symbol Recognition Il

. Arc Segmentation |l

. Isolated Symbol Recognition and Symbol Spotting
. Music Scores Competition: Staff Removal
. Arc and Line Segmentation

. Engineering Drawing Challenge |

. Engineering Drawing Challenge Il

UNIVERSITY OF
Computer Vision and Pattern Recognition Laboratory ST



GRec 1995
State College
Pennsylvania

Dov Dori receiving Dashed Line Detection Award
(Winning Team: D. Dori, L. Wenyin and M. Peleg)

UNIVERSITY OF
Computer Vision and Pattern Recognition Laboratory SOUTH FLORIDA
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Document Image Analysis Tutorial Text

EETONPLTER SIETY

DOCUMENT
IMAGE

ANALYSIS

Lawrence O'Gorman
Rangachar Kasturi

COMPUTER
SOCIETY IEEE

UUUUUU SITY OF
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Document Analysis Systems Workshops
Begin in 1994

IRPREY
DAS 2008

Proceedings of the
8 IAPR International Workshop on Document Analysis Systems

September 16-19, 2008
Nara Prefectural New Public Hall, Nara, Japan

Editors: Koichi Kise and Hiroshi Sako

UNIVERSITY OF
Computer Vision and Pattern Recognition Laboratory ST



International Journal on
Document Analysis and Recognition

Begins Publication in 1998

Volume 2 - Number 2/3 - December 1999

?&A

Current Editors-in-Chief: K. Kise; D. Lopresti; S. Marinai
Foundaing Managing Editor: David Doermann

UNIVERSITY OF
Computer Vision and Pattern Recognition Laboratory USF Feiuiiteis

COLLEGE OF ENGINEERING



New Workshop on Camera-Based
Document Analysis and Recognition since 2005

. Masakazu Iwa.mura
Faisal Shafait (Eds.)

Camera lased
Document Analif SI -j-_j | |
and Recogm;_ ion

5th International Workshop, CBDAR 2013
Washington, DC, USA, August 23, 2013
Revised Selected Papers

M~
LN
o
cO
v
o)
=
—
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Text Detection in Video/Images: An Example
J. Zhang and R. Kasturi, CBDAR 2013 and IEEE TIP 2014

(k)

Results on 2003-05 ICDAR Dataset

UNIVERSITY OF
Computer Vision and Pattern Recognition Laboratory OB e E
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Grec 1995 to 2017

m GREC 2017, Kyoto
m 27 papers organized into 6 sessions

O engineering drawings, maps
m Symbol Recognition

H

H

H

m Performance Evaluation
m Engineering Drawing Challenge Il

m GREC 1995, State College, Pennsylvania
B Symbol Recognition
m Map Processing
m Engineering Drawings
[

m Performance Evaluation

UNIVERSITY OF
Computer Vision and Pattern Recognition Laboratory ST LRI



Graphics Recognition Today

mSome 250 papers on GR Topics since 2007

mFewer papers in Raster to Vector
Conversion, Map Analysis, Tables, etc.

mContinuing interest in Music Recognition
and Historical Document Analysis

mincreased interest in analyzing natural
Video/Image data captured by cameras

mMuch Interest: Sketch or Example-driven
Recognition (SIGGRAPH/EuroGraphics,
Multimedia and CBIR Communities are
Ahead of us).

UNIVERSITY OF
Computer Vision and Pattern Recognition Laboratory DU SO



Historical Documents: An Example
chives

5
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Historical Documents: One Example

UNIVERSITY OF
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Text from Microfilm Images of Punched Cards

S.Kumar and R. Kasturi, ICPR 1992
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IMAGES COURTESY OF: EASTMAN KODAK COMPANY
MICROFILM SCANNED ON: KODAK IMAGELINK DIGITAL WORKSTATION WITH GRAYSCALE CAPABILITY
IMAGES PRINTED ON: KODAK 1550 COPIER/PRINTER
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Processing Steps

N FE . g WE BRRR
r?“ I»Il"l. ‘s‘ - c e . ;"ff"—f. 04 il A
E:.-w‘-.-e:c RN T | 3 'I_ N EEE | N __'"”:,.““‘_H".-'.I‘:";;TPI"I
-;!l‘-‘. + 1 1 ' '="!.1'II!-!"I-III=|
a0 VT, e e Skew Correction
] N o ) . e
TITL ' ' .
' ' I T I
1 ] [ 1n
] [ (] .
-. . . . . s s me = L, am,

re 1 8 vy e :’ » nRP
3 11 I | [ ] -
[ | | ] ] ] (1] - [ ] ’ T 1T Y
(] 1 [N ] 1
. . |l| :h c' 'u 'l' l- l ll R |
Morphological Processing ' ‘ ' .
Illll| , . “
[} | ] | ] n
1 1 [ ]
1 ] i [ ] 1
s 8 | I ] 1 1 iy
[ ] l.'l.lll. 1 ' ] .Il ! (FT 1 " [ ] mn gy
e o L Final Image
[ ] [} [ ] 1 [ ]
32430970BRENNEN-WILBUR-F--ecu--- 23181232

Decoded Text 7180842PV/N*T-829-0000/5%---023160/1*3130/6* 0/6* 7 3 0/1* 0/3* 0/7* O/7* -

UNIVERSITY OF
Computer Vision and Pattern Recognition Laboratory UL ORTE



One Final Thought:

m\We have seen the impact of Open CV.In
accelerating Computer Vision research.

BBut most Graphics Recognition applications
appears to be still built from scratch.

mShould we invest in developing an Open GR?

mPerhaps contribute to adding Graphics
Recognition tools to Open CV?

mBuild upon Other Initiatives such as Aletheia?
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https://en.wikipedia.org/wiki/OpenCV
https://en.wikipedia.org/wiki/OpenCV
http://www.primaresearch.org/tools/Aletheia
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