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1- S. Hadipour Abkenar and A. Ahmadyfard, "Text Extarction from Raster Maps
using Color Space Quantization," fifth International Conference on Data Mining
and Knowledge Management Process (DKMP), 29 Jan-2017.
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ANN L Artificial Neural Network
CDA Conditional Dilation Algorithm
N False Negative
P e, False Positive
IS Geographical Information Systems
OCR Optical Character Recognition
RGB ...t Red Green Blue
RO e Region of Interest
SOM L Self Organizing Map
SSOD ..o, Single String Orientation Detection algorithm
SV M Support Vector Machine
P True Positive
USGS United States Geological Survey
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! Machine learning
2 Geographical Information Systems
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! Auto-pilot automobiles
? Data mining
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! Optical Character Recognition
2 Single oriented
¥ Multi oriented



& |
‘ .

Rawar
L Kanching
\ Rainforest L1
Ay comsak Waterfall
Commmonwi
} Forest Par
3503 [ 112 J
i P.elong‘ X
Jedais b QT Oge 3l digel 90 g Cawl Al ST i G Kbl a5 55l )%AYYBS ERR IS PV S I LW
Do lewl ons jasin

i

g ‘llllllll"
™

]
£ liaiigill
U

£
&
(¥5)

Ehsht
Lafe &
v [
E,i: 2
] 0/hg ;
'3
So L
/('an’-azs ,\}E
TOhiA: ==
et el b by ] 51 golaws 5 conl agaainr bohs clls a5 les 4t 5l isy D) IS
D I sleas



B
IL
4

o

Emam
Khameini
plel ulis

Q) SR S, L
o = Pl )
i

DVl oass aseie can b aS cal saged oygte lls a5 o)l asds | sy o) S

Gudizd Bun Y-
Sl @ oldlax azds 5l e Gl o] o aS sl g3 g, &l) Gubos ol 5l B

soles b bosl> bshs 5 aish zl sl atd 5l (Sas e slasd JiSlas a5 o 5 &5l
Coles 50 igd B Gl ax B eigd sad Cguime (ygie iz A4S ALE [ Sgrge (SIS
OCR 4 35,9 &l g 0z 20 881 GLiwl) j0 conls zl il 5 olulil alflas O a0 4 LS
o2 9 oY Ogte Sl oo a5 Al sl a4 colpin by, a5 il pl o le xw igd sole]
Sl cpl @id 5 108 ai ae aalicLl (pl jo a5 (6,50 Gue .ol colwl LB ow )b yein 1y

Al celie Sl 5 5t S dapls o3Il dapld daas gl ool &Lyl g, a5

U os)s ohb rol> obg, ol loSusT 3l oolaowl b b canl ool (oD 4l bl ol o
25 V5w 4 ol 50 usmen 55l 00l OCR giecw ;o Laseid lp 1) oldlas Sledlol

YW 03l Zly

9,5 058lsS )5 cdlBo o |) 5 sz b gl (g oo 398 )



Sail caslin (Y az 5 )8 az walizee ool et sly a5 0,10 09y g, LT-Y

g LSS, sl as ) Galids slaoslasl g ol glils o @il G o lgi oo aigSs> -

fog0s lax diej s Oledbl g ool> bghas 5l e Sglaie Olp>

alibl b fad 2 5590 Y-
sl y oLl aids jlesly behas 5 i gl il g9o90 aiile (o) 4 pgo Jad 5o
B 5 g oS s oLl ettt il L laais j1 a8 Sledlol & lal o b ol 1o 39 e
5 01 4l (e glymil g5050 Cosal (s o0 0 b |y 00l plowl sla)lS 51 ci5w 0 )50
0095 ¢S5y gl 3lS cpg Jmad )0 0555 o0 1,8 G 050 059> (] 5o ealplanl sl )lS
LA o p i b 53 Mot i 5 03 5leba 835 3185 i, 5 (e ozl
Sz (89, 0b g yae o 5Kl 00,15 o S sy 0590 ALl ol o S8 fad jo el
GmaiSe Helody ey Jad )0 05l oo o Al o o g0 ode] Cawd & bl g oo | >l anss
5 By s g @l @S (oo Dy5me asliphily ol 5o eatplnl Sla )5 2 (559

305 o &l s aalsl gl oleolpring






3

¢

r» J}

':.(,/’f/b//.g /,yJCI“f,o

-~ ®

I,)Lf,



doddo Y -Y

Sl Ll (o yioie 08 5 Sy s mbidliz SleMbl Lol a0 GIS il 3
ST it S aLF i g9 alax 5l alizee o lge 0 1, Lo Wlgi oo 45 el L3l i

il GIS oolizil 550 Sledbl (il ol ol o3l oT . 5 bLi | claol, Condy copras

OCR ;5 "4y jande i (sl ol OCR sige p pitamas 3,0 Ggie o bbdddl (auseis

200,55 e Ay 5l g it g oals oLl g 5l a6 Wb

LS 55 Wles S Rl | Lol 5 ool bshas 555 (slo ngy o oS oliime i

il g9, bghs U uiS o0 S5 Lls bshs | suul wlasls y  soe behs 5l o
4z )5 el aoiom 50 1y SIS lesled 5 g oyl Bl L el 5 wigd gl
3,4l 5 (g lo p svosls udg wile (6,500 oo )5 09> sl 4 o)Ll bglas 7 sl [
ol Ol p o Jad ol 50 el 25 sl bl ol slgioma 31 T elitsl 850 0)b50 oy a5

o2 ploil a5l Oledbl zl Zul ase) jo 485 & g0 Ololadl azsn B (5,90 b
ly Sedl,S s sl 2l seial LB cledlbl waiws  Salate wledbl gyl laasss a5 sl>ol
Sy—0 2 53 500, el (Yo g Sl 0550 4l Ll ablE (LS Lol anis [l 4

gl G (59, alicbly ol 35508 o 0 0eiS o (owy 2 1y o0 plxil sla 157 51 i

RWIRTAPE NI WWPY:. S VN I S SO P S CON

! Character
2 Region of interest

\Y



obls bohs =l Zuwl Y-V
B i p s Glools e Sledlbl Jolis g (oyiws o Slel & oléles slaasss

ool 5 sy slwosls gl yseiul sl IS 8l eodhe Yo 1) Jlo ,o VY] SMs 5 Sk

Slas ases e asll IS g5lws lop cila, SO ol s S slpitn oLdl e slaaiis
S e 6l S d Slaats CSIS e (il ln Wesly ages aldli ol
50 A oo bl 5B pais 0 1) 0e5 IS T ol e I8 I Blas aiels &S ol >
ool slo Sy &)l gl Zenl 4 ol (IS ol (gl aisS o gl ual 1 cols awasn Jol 516
sleslawl L Sy 50,5 05ileS ay lacol e )Uasly gyl cpl slisly jo Jgl a8 50 a53l0 5 oo
Sl Sz S s 53155 o0 5eSils K g Tl i ¢ eSiles ol slap oS
ool sla S zleul 5 ool slacss, [Sog5 olulis 4 ol 5 aw 5 d2s o plasl 1) o5
pgo plS cwl oud solaiul ( Slaen Cools g AC;)’_T]Q s cols ol o as il o
S5 e Sloe 88U (o) i8N Sl esliial pow S g ool (35 10 bohas g5 lulid
?Ql_glﬁé &bl slaole adg 4 a8 gl o ol jo aS cal Ll ablas Sbo, pgo 5. ol
bobs haaile obos) 5 plolid 09-d oo ailo p Bl glrgel bohs Sy ¢l

ol o 48,3 plonil pladl o 3T GLLs abolis slagSIl Gl 55,4 5 sl 5B ol (s o8 (Ll

! Vector data

? Raster maps

¥ Mean-Shift algorithm

* Median-Cut

® The Centerline Property
® Road-intersection blobs
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! Maps' fingerprint

2 Morphological operators
® Salient points

* Topographic maps
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! Pre-processing
2 Morphological operators
¥ Road width
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! Region Of Interest

2 Thresholding

® Template based matching
* Convolution
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! Connected components
2 Area/ ratio filter
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! Hough transform
2 Anchor
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! Bangla
2 Devangari

¥ Bottom-up approach
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! Artificial Neural Network
2 Extrapolate
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! Convex Hull
2 Support Vector Machine
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! Integrated

2 United States Geological Survey
* Line width

* Line length

® Line-pairing criteria
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! Sharpening
2 Smoothing
* Splitting

* Hausdroff
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! Single String Orientation Detection algorithm
Z Character connectivity condition

¥ Character size condition

* Character expandability condition

® String curvature condition
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Abstract

Text layers in maps provide valuable information by relating names to their positions
on the maps. Most previous researches in this field are focused on Latin texts and the
results of presented methods on Persian texts are poor. In this thesis we present a new
method for automatic extraction of texts from raster maps using self-organizing maps

for quantization.

In the proposed approach a Mean-Shift algorithm is used to reduce changes in the
color space. Consequently, we quantize the maps using SOM and reduce the dimensions
of color space with it. Based on the results obtained through applying the program to
different maps, either the first, the fifth or the seventh layer resulted from SOM is the
best textual layer. In the next step, the numbers of connected components which are in a
predefined threshold, in each of the three aforementioned layers are counted. The Text
layer is the layer with the most connected components. In this layer each of the
components has an intensity value in gray level which depends to their main color in the
original map, but the black background has no textual information. Therefore, we
consider black pixels as background pixels and the other pixels as foreground. By using

this approach, the text layer is extracted.

To prepare words for OCR, we expand the binarized image using a structure
element and "dilation” morphological operator. At the next step, we find connected
components in the dilated image and "AND" each dilated component to its related
component in the original binarized image. Using boundingbox property, we find each
boundingbox profile in each angle between -90 and +90. The angle in which the number
of non-zero values of the word's profile has its minimum value is our desired rotation
angle. Therefore, we rotate each word by its desired rotation value to be placed in
horizontal position. This method is independent of font, size, direction and color of the
texts and can find both Persian and Latin texts in maps. Experimental results show
%90.4 precision and %86.6 recall in text extraction from raster maps in our proposed

approach.

Keywords- Color space quantization, Mean- Shift algorithm, Preparation for OCR,

Text extraction, Self- organizing maps.



”’/‘U‘/S%)
Shahrood University of Technology

Faculty of Electrical & Robotics Engineering

M.Sc. Thesis in Communication Systems Engineering

Text Extraction from Raster Maps Using
Color Space Quantization

By: Sanaz Hadipour Abkenar

Supervisor:

Dr. Alireza Ahmadyfard

February 2017



