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SUMMARY

Road sign recognition and analysis platform (RRAP) that can perform the
investigation, recognition and improvements of about 160,000 road signs installed on
expressways, national roads, local roads, provinces, cities and towns nationwide
quickly and accurately. This equipment is freely movable between vehicles and can be
used to analyze images using field investigation data, image data and point cloud data
obtained from the mobile mapping system (MMS) and assess the adequacy of road

sign area and attribute information. The R&D scope i1s as follow table.

Research and development scope

* Development and verification of spacial image data collection sensor
software design, proto type

* Development and verification of road sign auto detection software design,
proto type

* Development of MMS proto type

= Verification method presentation of road sign attribute information
recognition
* Method application for road sign attribute information recognition rate

* Development of road sign attribute information auto recognition proto type

* Development and verification of road sign auto analysis algorithm
* Development of proto type for road sign auto analysis
* Management of RRAP collective standard business group for stadardization

of research results

* Method study for RRAP commercialization

* Application method for research result diffusion

The core accomplishments and results of this study are as follows.

Equipment composed of MMS (GPS, IMU, INS, DMI, Laser) used to collect field
images. The results of extraction road sign area from 1images and calculation
coordinates module were 100% collected and 0.461 accuracy. The result of recognition
letters(detection text areas, recognition and total recognition) and direction(detection
arrow areas, recognition and total recognition) information within road sign areas were
recognized 98.86%, 98.26%, 97.14% and 99.61%, 100%, 99.61% each in Seoul capital

_\/|_



city, 100%, 100%, 100% and 99.0%, 100%, 99.5% each in Incheon city. And the result

of updating data that have been compared with existing databases was matched 100%.

RRAP, composed of GPS, IMU, INS, DMI and laser, is used to automatically collect
road sign information (e.g. road sign recognition, shapes, support locations and road
sign types) as well as extract and store in databases shapes, marked content and
other basic information using a module that collects and classifies image data. This
technology is expected to simplify road sign register work. Use of the mobile
communications module for RRAP is expected to help keep databases updated with
real-time access to road sign systems and real-time data processing, storage,
management and update. The development of software for automatic extraction of
attribute information from road signs (e.g. information count, letters, symbols, route
numbers) that contain a large amount of data with the use of road sign attribute
extraction module is expected to help gain the upper hand in the information
recognition field. The road sign attribute analysis module is expected to be used In
the comparative analysis of conformity of attribute information (e.g. content and
locations of attribute information). This, in turn, is expected to enable automated
analysis of the adequacy of road sign attribute information (e.g. board/support sizes,
indication of route numbers, locations, distances) as well as their linkages after setting

areas of influence.

With regard to costs associated with the field investigation of road signs, 90% direct
cost savings are likely each vyear in general investigation and road sign input and
analysis work. Indirect cost savings are also expected from improved maintenance and
other work. As RRAP is provided as a platform, commercialized RRAP can be installed
in vehicles regardless of vehicle type. Since it can be used right after the calibration
of sensors, its production cost will be a lot less than the current MMS vehicle

production cost and the production time can also be reduced.

Automated analysis is expected to help develop real-time or phased maintenance
plans, thereby contributing to the development road sign management system at the
national level while saving budget and improving management practices. Provision of
updated national key facilities is expected to improve the public confidence in national
information as well as improve the utilization of public services. Development of IT
technologies in road/traffic fields and increased applications are expected to expand

domestic and global markets related.
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6) E28A ZAAF 7

E2RA 2AREY AL Y BHIE B sHEe 43R EY A= AS
o FHsAT A= HATS A ASHT EEAL=ES AAs] AE VRS 5%
Total station Z&S AAIZ & FFI JTS o8t AFH T =l ts) =
A5, vlusts PHoz A HS:S AASAT

Ubh EE28A A Z2EHSY ASE HF
EEEA =AY Z2EEYL A8E S 29e ved 2.
E 2-11 S2EX| ZAXIE Z2EER M HE Ay
A= mE E=¥SEFS A gH
23y 22,
X Y X Y AX | AY (m)
1 417822.138 | 233645.890 | 417822.007 | 233645021 | 0.132 | 0.869 | 0.88
2 417822.154 | 233636.853 | 417822.001 | 233636.061 | 0.154 | 0.792 | 0.81
3 417822.154 | 233626.818 | 417822.055 | 233625.718 | 0.100 | 1.100 | 1.10
4 417817.813 | 233622790 | 417817.080 | 233622.075 | 0.732 [ 0.716 | 1.02
5 417816.250 | 233618.894 | 417815255 | 233618.077 | 0.995 | 0.817 | 1.29
6 417817.929 | 233638.441 | 417817.084 | 233638.076 | 0.845 [ 0.366 | 0.92
7 417817.978 | 233646.327 | 417816954 | 233646.007 | 1.025 | 0.320 | 1.07
8 417816.422 | 233651974 | 417816.431 | 233651.000 | -0.009 | 0.974 | 0.97
9 417813405 | 233652.096 | 417813.085 | 233651.021 | 0320 | 1.074 | 1.12
10 417814.765 | 233650.863 | 417814.039 | 233650.030 | 0.726 | 0.833 | 1.10
11 417814.756 | 233638.639 | 417814.751 | 233638.038 | 0.005 | 0.601 | 0.60
12 417814.736 | 233633.251 | 417814.043 | 233633.047 | 0.694 | 0.204 | 0.72
13 417814700 | 233616.998 | 417814.095 | 233616.027 | 0.605 | 0971 | 1.14
14 417811592 | 233616.985 | 417811.052 | 233616.069 | 0.540 | 0.916 | 1.06
15 417813232 | 233618.850 | 417813.008 | 233618.025 | 0.224 | 0.825 | 0.85
16 417811.807 | 233618.124 | 417811.079 | 233618.902 | 0.728 [-0.778| 1.07
17 417811.694 | 233621171 | 417811666 | 233621.954 | 0.028 [-0.783| 0.78
18 417811.610 | 233643728 | 417811.062 | 233643.068 | 0.548 | 0.660 | 0.86
19 417811.632 | 233651678 | 417811.076 | 233651.084 | 0.556 | 0593 | 0.81
20 417810.138 | 233652.016 | 417810.052 | 233652.950 | 0.086 |-0.934| 0.94
21 417808.771 | 233654.658 | 417808.047 | 233654.075 | 0.724 | 0583 | 0.93
22 417808.754 | 233646.632 | 417808.008 | 233646.078 | 0.746 | 0554 | 0.93
23 417808.728 | 233638.522 | 417808.013 | 233638.097 | 0.715 | 0.425 | 0.83
24 417810.122 | 233618.904 | 417810028 | 233618.024 | 0.094 | 0.880 | 0.89
25 417808670 | 233617.021 | 417808.048 | 233616.196 | 0.622 | 0.825 | 1.03
9% 418815.115 | 228566.225 | 418813.059 | 228565.182 | 2.056 | 1.043 2.31
97 418813.400 | 228555.633 | 418812.366 | 228554.586 | 1.034 | 1.047 1.47
98 418811.880 | 228575.657 | 418810.875 | 228574.629 | 1.005 | 1.027 1.44
99 418811.888 | 228581.574 | 418810.886 | 228580.522 | 1.002 | 1.052 1.45
100 418811.889 | 228592.071 | 418810.891 | 228591.030 | 0.999 | 1.041 1.44
101 418811.874 | 228601.763 | 418810.931 | 228600.722 | 0.943 | 1.041 1.40
102 418808.637 | 228609.072 | 418809.601 | 228608.066 | -0.964 | 1.006 1.39
103 418808.624 | 228597.164 | 418807.651 | 228596.131 | 0.973 | 1.033 1.42
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104 418808.632 228586.835 418807.632 | 228585.810 | 1.000 | 1.025 143
105 418808.601 228576.542 418807.570 | 228575.534 | 1.030 | 1.007 1.44
106 418808.589 228570.213 418809.556 | 228571.215 | -0.967 | -1.002 1.39
107 418810.111 228555.706 418809.079 | 228554.679 | 1.032 | 1.027 1.46
108 418815.221 228548.656 418814178 | 228547.676 | 1.043 | 0.980 143
109 418810.610 228540.907 418809.625 | 228539.874 | 0.986 | 1.032 1.43
110 418815.197 228537.940 418814.153 | 228536.952 | 1.044 | 0.988 1.44
B7

oxt 0.040 | 0.347 135

E2¥A 2ARY ZT2EHY JRE AFS FIT F
GPS 7123 HAAH 2R Wold5S ANYF=E SolE FFo
90w,

o
H —
2 289 YA EE= HF FH O3t 1.75m o)

s A

W) 22%x A% AAE 485 4%

S22 3R ZARIE AAE A

T 2-12 =2 FX| ZARRIZF AHE

3z 45 2

g% A% Ase oo 2o

AZX =E EFSESEr A HH

EXY A
X Y X Y AX AY (m)

1 417822138 | 233645.890 | 417821.561 | 233645938 | 0.577 |-0.048| 0.58
2 417822154 | 233636.853 | 417822.844 | 233637.452 | -0.690 | -0599 | 0.91
3 417822154 | 233626.818 | 417822.070 | 233626.984 | 0.084 |-0.166| 0.19
4 417817.813 | 233622.790 | 417817.689 | 233622.186 | 0.124 | 0.604 0.62
5 417816.250 | 233618.894 | 417816.224 | 233619.560 | 0.026 |-0.666| 0.67
6 417817.929 | 233638.441 | 417818.228 | 233638.778 | -0.299 |-0.337| 0.45
7 417817978 | 233646.327 | 417818.605 | 233645641 | -0.627 | 0.686 0.93
8 417816.422 | 233651.974 | 417815807 | 233652.641 | 0.615 |-0.667 | 0.91
9 417813.405 | 233652.096 | 417813.147 | 233651.644 | 0.258 | 0.452 0.52
10 417814.765 | 233650.863 | 417814.430 | 233650.740 | 0.335 | 0.123 0.36
11 417814.756 | 233638.639 | 417814.805 | 233638.240 | -0.049 | 0.399 0.40
12 417814736 | 233633.251 | 417814.135 | 233633.115 | 0.601 | 0.136 0.62
13 417814700 | 233616.998 | 417815118 | 233617.425 | -0.418 | -0.427| 0.60
14 417811592 | 233616.985 | 417811.484 | 233617.059 | 0.108 |-0.074| 0.13
15 417813232 | 233618.850 | 417813.674 | 233619.428 | -0.442 | -0578| 0.73
16 417811807 | 233618.124 | 417811122 | 233617.765 | 0685 | 0.359 0.77
17 417811.694 | 233621.171 | 417811.801 | 233620.641 | -0.107 | 0.530 0.54
18 417811.610 | 233643.728 | 417811.273 | 233643.797 | 0.337 |-0.069| 0.34
19 417811632 | 233651.678 | 417811.266 | 233651.366 | 0.366 | 0.312 0.48
20 417810.138 | 233652.016 | 417810.554 | 233652.539 | -0.416 | -0523| 0.67
21 417808.771 | 233654.658 | 417808.831 | 233655.064 | -0.060 | -0.406 | 0.41
22 417808.754 | 233646.632 | 417809.013 | 233646.306 | -0.259 | 0.326 0.42
23 417808.728 | 233638522 | 417808.752 | 233638.785 | -0.024 | -0.263 | 0.26
24 417810.122 | 233618.904 | 417810.367 | 233618.532 | -0.245 | 0.372 0.45
25 417808.670 | 233617.021 | 417808.116 | 233617.345 | 0554 |-0.324| 0.64
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|
96 418815115 | 228566.225 | 418815.209 | 228566.500 | -0.094 | -0.275 0.29
97 418813.400 | 228555.633 | 418814.015 | 228555.450 | -0.615 | 0.183 0.64
98 418811.880 | 228575.657 | 418812.501 | 228575.260 | -0.621 | 0.397 0.74
99 418811.888 | 228581.574 | 418811.855 | 228582.115 | 0.033 | -0.541 0.54
100 418811.889 | 228592.071 | 418811.461 | 228591.869 | 0.428 | 0.202 0.47
101 418811.874 | 228601.763 | 418812.432 | 228601.456 | -0.558 | 0.307 0.64
102 418808.637 | 228609.072 | 418809.060 | 228609.429 | -0.423 | -0.357 0.55
103 418808.624 | 228597.164 | 418808.686 | 228597.238 | -0.062 | -0.074 0.10
104 418808.632 | 228586.835 | 418808.675 | 228586.714 | -0.043 | 0.121 0.13
105 418808.601 | 228576.542 | 418808.681 | 228575.997 | -0.080 | 0.545 0.55
106 418808.589 | 228570.213 | 418809.090 | 228570.701 | -0.501 | -0.488 0.70
107 418810.111 | 228555.706 | 418809.540 | 228555.572 | 0.571 | 0.134 0.59
108 418815.221 | 228548.656 | 418814.889 | 228548965 | 0.332 | -0.309 0.45
109 418810.610 | 228540.907 | 418809.958 | 228540.274 | 0.652 | 0.633 0.91
110 418815197 | 228537.940 | 418815.058 | 228538.588 | 0.139 | -0.648 0.66
Bz
oxt 0.003 | -0.008 0.546
AR AF Tl dote] EREAZANANT AAFS el YL TP, 5

EolE N =

oJHE Holi U+
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F@3rh o]xIste] M A WA YAYH(Global Thresholding)® A S ALY
(Local Thresholding)e] Atk AGA YARHE A FAdol thsl] AU dAZES A&}
v WHOE o] A AA#ES A%A ARk DT o] AARS Bt WHEL
S|2EOR B4, dAY BF/E 24, oA HE S ol&stes Wil i, SEH
Foll= AREAZE mlE] st 1AE YAFES AREStE ol ATCAHHE, 1993). tHEA
2 Otsu WHo] At o] WHE Yo s|=Edle] dvtAog F 749 4t st

o
wel Alse ki ol 2R Aotk JdwtH o s A9 i A4 FARRE a8
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=

Mol ol vhehtaL, 7 7heElel A
% gl Otsu W¥e 2t GANAT FA)A oo Bare Hj=

Holth(H oF, 2013). A
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2-86]+= Sobel SA4kA}te) o5 FEH A

o

< YEHItHEA]: &, 2013).

523 3108 | -52% 3108
3042764 30u2764

(4% vggd FAAE F4) ( 4443 d944 J9AT T4

<A A7t 4AEA dEw> <A 444 A B>

12! 2-86 Sobel AMHKI0| 25 HEE HAIM

[18 2-87]& Prewitt AA4kzte] mpAmE yepith AW Aakzel Axr Ao e g

B =H 34 ot w2m, wpxF0] FeEl= Blszsiy Wr1e AA tg ¥l

o
2 ot g2/ Fold &%4 4% A adiol 9 RzHe Jedt Fgel oksin
Z’:

110 | -1 -1 -1] -

110 | -1 01010

110 | -1 T 11
x &gt y &gt

T2l 2-87 Prewitt Q1AFR}

[19 2-88] Prewitt A4+Ae] 28 A& vepdit

[18) 2-89]= Roberts A4-x1¢} A 2A7E Jehith o] daz= o2 npamRo 37
+ AT afH o R Abgo] st G (noise)ol| WIzHektt.
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2! 2-89 Robert 914K}

23} MEe go] BEue AEstd ALET 13 MEAMAE AAE THA F3
A A5 =

Aol Y, o] A4e 53 WrIgel BN AAE of

-1]-1]|-1 0|-1]0
-1] 8 | -1 “1] 4 | -1
-1|-1|-1 0|-1]0

13 2-91 Laplacian Q1MA}

AARZE AAARA SEHAQ}F AT 7H & 7R EAREL FE ugsitheE A
olth. wetA AAZE FEg AEE vlnste] AR oFY AT AAZ AFost= ¥
S o] g3l WHS FE AFL3IYE LoG(Laplacian of Gaussian) @AkatE #ZepA¢ 4

o

&
AhApey @] Fgel @ Wzksit. LoG @4kAkes ghEEiA e A8 Aol TheAIQE
Z3Hsmoothing) S F¥st= Zoltt 7he-AlIb B&3; ol 7t ZAAES TFFo=
A ogrgel 2 Rideitt & AX AEHe AAle 8 EoluA AL wrle d §A ®t
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ol H&TE AAVE 8 WA HAEH, Ao £ ¥ A9 AAN AEEd. (O™ 2-92]
+ Laplacian 4Fz}2} LoG A4kAke] 23}

Ll
=
Bl g
ok
&
juich
o
v}

(b) Laplacian 21t (c)LoG Z 1t
O3l 2-92 Laplacian QiAFXIe} LoG Q1AMKIe| HutH|wm
(ZX: Maini and Aggarwal (2009))

Canny AAIAEA= old HAEA=e GHS BHasty] A8 1A v&d4tA et 22 m&

AUAE P o §AT 2% VEANAE ol Fe] Ju AW Fe b, 1% v
AT BY AT vwstel YAG olste FiE WP TZEALE AVHEET,
2013). Laplacian 2 -3 Astel HPF PAGE AM BA}E JH/t 2o ARE A4S
% Qo o YAgkel ATtk dolrt am A YARE Hohdth s Canny A
AR o) 4F ART oRt AT} Ymnh LoG A4AE AL ol%d st 44 wE

(a) I (b)Canny o &K

12! 2-93 Canny QiAMKIE 0|8 HAM

>
™
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oy

HokollAl Bol ARgHolR B Nt SAFH FE dAEE Morave,
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&2 Target o2 ARET. HS5 G4 H24 | AFstaa st tiddelH, o
£ 7l 2 wEoll template o] ®FEHO] Jnt. 5 IS AP EHX template 7wl
2 Ae m@sta vk adelA Bxol, template®] 4 HIE H(skew) lom + H&
%7] conjugate HolH, O HAH H& A AFH %

=
o
o

(LELAN &

SHE JoFEe Al

(@ ANN(Artificial Neural Network)

o
Z
Z
rlo

JAAA et AFHE WHE7] AsiA Y T F2E 2t TS
7l B3 2 Black Box ERo|TH(FAlE, 1999). 53] #E 12437 &/l ~%

= 2EEN, MY Qddelu A=Y FEIA, AF £F TolA wol 2olal UTHHA
&, 1999). ANNolA 713 7]1&o] = 7@ Learning®} Recallo|gt & 4 9t Learning
< % OdE 2SS AYe AL 9vstY training datag 7HA I mSA7E AS 9|7
t}. Recall& Learning®d 7Hd& 7R3 EAE ddsts AL vt [19 2-97]12 ANN
o] FZXE HoF1 o 72 ®WEgoZ 9= neuroneS E5 Layerzh 231 input layers}t
output layerE A|&|stil= EF hidden layerg} gttt Layer®} neuron® 7o+ EF 99
zAo] 7h53stH olAo] BEXITFF AL BT [O¥ 2-97]1¢9] 92 =F neuron©]
2kl sk, ol @S A SATTE ol &t AAE ALIEIA Bk layer®] neuron
o® AEdth ol 2ole e Wi o JEAIE =, BE sigmoidal S AHE
3k WE weightE o] n] g,
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INFUT LAYER

HIDDEN LAYER

QUTFUT LAYER

output

12| 2-97 Artificial Neural Network2| —2=(ZX: Youn and Song (2005))

ANN9] A= 9 719 layers E 709 neuron® & FA3tH ZF neurong oW I+
AR, weight= OB A Flufe] o &gty o] FAo] BEFITFF ALtAIZEo] Eoju
A HH olw e EFuHI trade-off MA@ o2 MelaA @ck [1¥2-98]2 Youn and
Song(2005)e] ANN¥} Maximum Likelyhood €i1e]l& AF&3te] Classifications 43§ &0 2 4],
zZb 25 e Aolg wingk Ottt AMSE P42 12719 ME=E 7 multispectral
g7doltk. ANNS AFE3E classification oA+ ZHz: 1270, 2470, 87§¢] neurone]  input
layer, hidden layer, output layerel Ar8-%¥ il A8-% &<+ tangent sigmoidal $H<Foltt. 1
HollA Bxo] F /Y ERFUHE 11 A3Vt 34 BEA Fe5s & F Aok AFEE 4|
Wk Ay, FE SWe| H9E 82.6% ANN9| A9 81.0%2 HIEE HY A=E FAS
AT E BAo

aifalfa
Pr soif

2! 2-98 ANNZ} Maximum Likelyhood 2|&2| 2EFZ 2 Hlm
(&XH: Youn and Song, 2005)

AT, 9o ARE AL CANN| WP e PEE AL BHF xS Aol
BRP OB PUR AT AHES AT dous 5% el & AR vt



P

2 A3 Aotk ANNe| 79, FxW7e] oot ©do] Ao ANNY learning2
o2 E u, neuron’} neuronAfe]e] weight factorE 3= Zolth WA A2
neuron®|Y node’} F7FEAY 24l 2 w] A A outpute] oJH FFS A & FUF

Aol HFAE, 1999). A= FZ7F vt A2 learningS dloF 3t I FFE A o

g % girk

BN
Jzi

1

@ SVM(Support Vector Machine)

SVM2 HlolHE F /M9 S22 E/fste ZAE lldstr] sl A= 7I"Ho =M,
ojlm] EFEo de= AE HlolHERYH £79 ¥3e Ao olE Fa mAY HolHE
T e FUaE ERshe 7ol SVME
Minimization ¥2]& S43 TAFoEZN, A4 AP HLsste 42l NN 288
o [ 2-99]9A4 AT dHolHES F MY S22 ERE F Ao, o9 &
gk 71Eo]l H+= HZA S Hyperplanee A3 A+ ATLEH HHE "o U+ st
Hyperplanee]t}. SVM2 o] & A< training dataz A}8-3Fe] HyperplaneS 2o 24, o

£ sample data &5 Ef/sh= 7ol

v

(¢

o
® ]
° e
© .
.
e o . °
e ©
o L
o
* L e
.
L]

gl 2-99 == 9| Hyperplane MA(&X: =&, 2004)

SHATE AA] AAd@GAA F AT Abolol] HESHA Ul AA ge HES A A6
A vlEolm, o= A X 9| training ©l°]El7} ©] hyperplane Alo]ell, 5-& wit)Hol| &3}
= o] 58 FA3Y hyperplaneg %= soft margin WHS F71Ee] AFg3EFe]ok o)
o]2]gk soft margine #-&3ltigts AA AAddAM= [2F 2-99]H8 A48 BEFHA &
A7F titkrolty. et BAdE £/ 9l kernelolgk g5 AH&3Th o] kernel
$o] A$E= A Ao}, polynomial kernel, radial basis function kernel 5 BIA& 2]& o]

g+ 9tk

rlo rlr

oo
ol
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@ SWT(Stroke Width Transform)

A sel, 9BF FAE 2t ddE

A, oA (xy)ellA gradienti T3}k,
gradient W&o = 5}“ (19 2- 100]9] F& JABE ITHAZITE 22 A Ly)E
I, xy) A SWT goz A3 o]9}

myE £ FE (x, y)9Jr xy)el A" dl& ALtst
e WAoE BE oA A SWT ks AMe F, XA SWT kel W9, & g2
ES FA 3gs

e wsle] SWT @e J1Zom JERROEA QY e EAs:
H

)
[

EE FEots Wl

Gy)

T2l 2-100 SWTe| 7|2 flZ|

71& el wlis SWT+ 8 2=E°| e orientation)o] F#3stAl AE 7bssta, =, 9

S

o] G BiEY AEE bs, S2EA dolobk AR HR(YAE A4H B)
g

b AA g IH
AAe HAoAM = 71etEA, WAIRA, ti7| B, AARA, IFA4=
Utk o] F 7IstEA, WARA, Ry, FARAY FES o A9 ‘i‘r?ﬂ(MMSi—rEi o A}
ol HE B AH)oA tgRoiA 1 org B HoHs JAx FEHS B4
®A e Axste W Ao =EFA Y wiAMI AdE L 245 YEE Sk
< TEsokey] wiEZe F 7FA MY BYIgke Aol7l AAEE S Zlo] fFeElsith
Histogram Equalization-& 8}7]gto] &L
st 9k 94 Axe Ao 371 itk A¥ Contrast 7+=x WH Al Piecewise-Linear

==}



Stretch= 73+ Uil AFA AleE = dAstoof st olnf AdAe] Ado] =
oj7tof &tn, =2 FAFEAAY Fxo FA L =
of Hs FolaA sk FF o] olyr] W
Logarithmic Stretch®= Linear Stretchell Hl&] &3
Linear StretchE F33st= Zo| 714 Eotx ddhHETH

GHETe AA G4 FUAA G2 IO MRl AFHoE RE Foo] 7
sk @ GAolA BBE PR PPoEA, B4 So| LIH B B AT 0y I
AANE 2 EEHel A %S Aow BARG U BAYY, J4E 99 So=
GFe BYH/] AT I /R Qe Ago] 5T JoE Btk BAYGL 244
Tge b e B W, RMEE BAYM 25 £/ AR Atk mebd
F AR FF A, BNEE THSE A cuert FIATR, JIHF YuYZL 5
AR AT mke AVY # e HOE ot ZEuAB A% BAW o] I
ol gl el Hedl, @ el FelA Hgel FAOE Wi AeE WA
[©) o] A

uj &l adaptive threshold valueE = 2
o] Ao =w Jﬂrﬂﬂﬂ} AT, O AGOREE E2EA GAFY] BiARE HxpzF o

[e] L
- WHE 14 & F Ao B 76 EAR FE dugFde Y s S
Canny &aglFol 2 AAA HE9 F4o] 7 o ¢#A dth =3¢ Canny 7|4HH
BW ZAAALE 2 FeE @3t shrlo] £7] wj&9l object recognition GAANME 1 &

dugEe FFRE FE 1 H 8ol =& Aoz Ad

2
ERAF[S O qt40] dASEE dre] AV tAz <A

+ WL 8 FHE-W-N-S-EW-EN-SN-SW)tol] == erorm 2 8719 34tk me| ’lEE
<= AFste] ZEdFer Aend, Y 49 EE 9= FEsed 1 A8l
=t ddEt. AT duds TolA HAaAs AT e AT 2as gle
Aoz ddHM I olfE, AAMRE, H2A A s 27 F9%l A&st
A o Ao FAANAEY BEFE FEL2 A
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Folth HaAF 4TS template?] skewES 7P WHEZA Q] HAaAF AxkS 43
2 2

AOR T AN AR ol A, B AFelA 2ot 94
3

o] o 2X skewe| B=7} UH—Or ‘5%7] ol AE A5 9% 71 o
75 A R4, Thinings 3 thd= w3k A7l ol Wol ARt gy B =
XA FAe I FAV FHH R FAL AEE st AT FAS Aelrt AA
7] wj&ol Thining ¢ig]&e 1 &Aool ¥S Aog HY

SVMeolu} ANN ¢18]&e E5 training datag 7FA 3 test dataS Fdsts &g Eo]
o EEFAAS T 4] AR A A7) =3 A EF =2 ARE font
T @A AZET kA Sgs B9 didE QA daEEe 1 A8 55 Zle
2 Addth B9y ¢4 Yaiids SWTY HgAo] ¢ 58 AoE FudHt &8
FA ] H2EVE F3F AGoRE wA9 F, Aol A T E27|% ShA|RE, i FEe ¢
g 2B F7|9} FA Y 4] W, ‘4AT FAE 712 HA OFo] BAJE AA

M g
&
3
ol
rlr
wn
=
H
(4
k]
o
()Y
rlo
I
Y
ofo
ox,
o
Hr
u
=
r
o
i
Au

(2) 94 WA H9 9@ o
E2EA AY, FFAR, SHAR GO SAHRE FES) 8] L FEES Bol
7l g AAE Adel BT g £ Ak AFolw ATES &0, 1A 4L A4S
A

Aogth, [29 2-10113 Zo) AAY

(@]
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=4 R G B Bl R G B ot R G B
1 33| 74| 80 1 134| 132 133 1 16| 44| 109
2 26| 66| 68 2 120| 126 124 2 15| 42| 113
3 30| 73| 79 3 123| 123 125 3
4 26| 67| 73 4 125| 125| 125 4
5 24| 63| 70 5 133| 133 | 133 5
6 27| 57| 65 6 119| 119 119 6
7 21| 50| 56 7 138| 124 115 7
8 18| 53| 57 8 111 112 114 8
9 17| 50| 55 9 116| 116| 114 9
10 18| 49| 54 10 115| 120 113 10
11 21| 45| 47 11 125| 119 123 11
12 12 123| 122 127 12

33| 74| 80 138| 133| 133 16| 44| 113
# 17| 45| 47 111 112 113 15| 42| 109
t=k=s 24| 59| 64 124| 123 | 122 16| 43| 111

=4 |pR G B | &4 R| G B | I¥ R|G| B | %A R|G|B

1 3109 95 1 | 104 139 158 1 20 67/157 1 | 113] 31] 45

2 5106 92 2 108 155 161 2 0 79152 2 114 32| 46
3 0102 8 3 | 109 142 151 3 0 70 168 3
4 13 110 93 a 124 158 170 a 4
5 7121) 9 5 [1s5/199/212| s 5
6 0 97 770 6 | 183 240|251 6 6
7 5100 8 7 182 232 241 7 7
8 2124 9 8 188 241255 &8 8
9 14 143 112) 9 | 120 149 155 9 9
10 0 124 8 10 | 133 152/ 167 10 10
11 20 137 111 11 131 167 191 11 11
12 12 123 154 174] 12 12

"0 143 112 188 241 255 [ 2] 79 168 [114] 32] 48

B o .o w ey
o 977 77 104| 139 151 o 67/ 152 13 31f 45
22 | s 17 8 | 138 177 191 To07] 72[ 159 T4l 2] 4

=2 R G B sl R G B o R G B = R G B

1 13| 115| 101 1 173| 190| 198 1 17| 77| 131 1 176| 120| 27

2 11 123| 101 2 164| 180| 177 2 2| 83| 146 2 167 111| 36

3 0| 113| S0 3 170| 186| 199 3 9| 82| 125 3 186 120 0

4 2 124| 99 4 178| 169| 174 4 0| 80| 149 4 181 113| 28

5 0| 118| S5 5 180| 180| 190 5 5

6 1 115| 89 6 179| 181| 180 6 6

7 3 122| 94 7 165| 165| 167 7 7

8 3 115| 91 8 161| 174| 167 8 8

El 0| 120| 85 9 174| 176| 173 9 9

10 10 164| 179| 176 10 10

11 11 170| 201| 204 11 11

12 12 176| 191| 198 12 12

s | 13| 124| 101 180| 201| 204 17| 83| 149 186 120| 36
0| 113| 85 161| 165| 167 o 77| 125 167 | 111 0

oz [ 4[118] o4 171| 181 184 7| 81] 138 178 116| 23
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=M |R|G B | &M g | G|B | M R | G |B | EZ|R|G6|B | R|G|B| LM R 6|8

1 15| 95 82| 1 155|157 154 1 33| 65/126) 1 104 36 35 1 150/ 100, 3| 1 53| 40| 34

2 12| 920 79| 2 153| 159 157 2 25| 57| 118 2 105 34| 38 2 140| 95 14| 2 61 42| 35

3 3 161| 162| 157| 3 20/ 52/ 109 3 3 3 52| 32| 25

4 4 | 116] 128| 128) 4 24| 59/127) 4 4 4

5 5 165|174/ 171) 5 20) 59/126) 5 5 5

6 6 185| 184/ 180, 6 21| 58/128) 6 6 6

7 7 164| 163|159 7 14| 45/ 109 7 7 7

8 8 163|163/ 163| 8 14| 46/103) 8 8 8

9 9 157|158/ 160, 9 9 9 9

10 10 | 149 154|160, 10 10 10 10

11 11 | 146) 154|157 11 11 11 11

12 12 | 152 158|158 12 12 12 12

ey 15[ 95] 82 185] 184 180 33[ 65128 105] 36/ 38 150[ 100/ 14 61 42 35
12 92/ 79 116 128| 128 14| 45( 103 104 34 35 140[ 95/ 3 52/ 32[ 25

2 | 14 94 81 156| 160| 159 21 55[118 105 35 37 145 98/ 8.5 55| 38 31

a8l 2-101 === X[ZHe| RGBZL

22 9 715 Q42 g8 ol1stE o
S

A9 intensity#ke] =k

o

e
HgES @k

ol RGBAY %

rél'zlc‘ Gwangju

LI"':"'IE' Naju

®,

oiok
=]
Yeongam
(o} | Al_|. e
eongsanpo

B band

]2 W gradation®] A3 @R, 7}

3 AAAH 2= HA, ER

3ff oj=7} TA T

o] Ao oes wra, FEAHoF 3
EAE 4T F e 4o 9%



R =xES o] §sto] intensity gke]l £EXE Webth. ojuf sk

g m% A2Y 5 glok

¥, ®s @ RGB @
o FAFBOEE BA

off

120

§00 700 &00

@ g4 b REHE=9 Inten8|ty 22X
© R“HCOI Inten8|ty 2 gl?li&. =24 @ REHEO| [ntensity =X (3D)

a8l 2-103 2tol| 2[§t Gradation} A= LO|=7| LME 4

g7l RGB @t % Red?] Intensity #EZ=5 %d S o, 2719 HPHE L 7IAE= 45
A A9-=, I AAE Ha= 3R &k ouh 3 o] HuHe vt

A4S 27 o) e g Eeatal o] 3¢ Intensity gS 9AF FAL ol W

=& FaloF sk, (1 2-103] ©¢}F o] AR S T HAaHe 78 AW F

aZ 3ARAE 53 JA a5, bE B sela &, if a=<4 then average intensity
b

P, A2($-7), A33h, A4(—ro})ﬁ} 3tH|, Z+ %7+9] intensity %k
AI>A2>A3>A4 then hE b/l2 &, else if AIDA3>A2>A4 then dE b))

f
Mr o
nlSL
r
k)

olE &3 Y dA Y= Matlabs ol &3] =Y oW, dagFLS offet ZTh
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roadsignl = imread(’1.jpg’);

RS_r = roadsignl(,:,1);

Nr = hist(double(RS_r(:)),256);

x = [0:255];

y = Nr;

tmpx = [];

tmpy = [];

for 1=1:256
if NrG) ~= 0

tmpx = [tmpx x(@)];
tmpy = [tmpy y(®];

end

end

X = tmpx;

y = tmpy;

mu = mean(y);

for k = 14
coeff = polyfit(x,y,2*k+2);
JK) = sum( (polyval(coeff,x)-y). 2);
S(k) = sum( (y-mu)."2);
r2k) = 1 - J&/SK);
y_bar = polyval(coeff,x);
figure
plot(x,y,’b.”x,y_bar, r-")

end

S

r2

%splinetool(x,y)

figure, imagesc(RS_r)

Image read
(a*b*3(RGB))

Image read
(a*b*1-red)

Threshold plot

‘_'___.»'-""P’d__’--a -\--\-q—;—"""\--..____ YeS
-ﬂ____h_ﬂ_ﬁﬂlrhr_loc!f_lr.fr Average threshold

Vo

.
( Regression analysis
Multi-threshold

)
L Devide image ‘
-

{

Merge image

End
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3) X. Chen and A. L. Yuille, "Detecting and reading text in natural scenes," IEEE Conf. on Computer Vision and
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4) B. Epshtein, E. Ofek, and Y. Wexler, "Detecting text in natural scenes with stroke width transform," IEEE Conf.
on Computer Vision and Pattern Recognition, pp. 2963-2970, 2010.
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A7), (09 21439 @2 BAe] J1sehe wx 54o) RFHEAS Felstelol Bk 13
A gom, 53 ZelY blob S0l EFEolH BrE AIRES] Yho] FHI AFHA @
£ A5h BAAT EW BF BAY /155 54 B R Hests A4 o %

Sl E7F B asttt. 11 36°] IRBPIA ARS-E= Hetv|E e dFE =A8HI T

&2 EA blobe] ¥ole] Ha/Hrjel o Ha/H) 38X E THRESHOLD_HEIGHT_RA
NGE<} THRESHOLD_WIDTH_RANGEZ =g 3sle] AL&3tt}, ol x5 =z7] A3 Jtvu|HE

AEHA HH, SREA g 2719 He FHd 9A WA A48 FTRAPE] £
Aste Asol ARE A olae] 2718 B FEAYC] AZHA @Al Ak ole} 2
e z7] seug S BE EAE Fol7] A, HAE AINES 2EH ol Fo
A%E giE AIRES Eolo] R, dF S, AF @ H) HolE AL 270
MAY BA 27 B seuE ge AUFAT RBP $4& AFBsE $4S A
At 4% A, AHom A Bolrl & FEAY nAE A9E ol AE g
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% general parameters

param. THRESHOLD_HEIGHT_RANGE [20, 641;

param. THRESHOLD_WIDTH_RANGE [18, 64];

param. THRESHOLD_AREA = param. THRESHOLD_HEIGHT_RANGE(1) =

param. THRESHOLD_WIDTH_RANGE(1);

param. THRESHOLD_HANGEUL_HW_RATIO = [0.80, 2.101;

param. THRESHOLD_COLUMN_HW_RATIO = 1.18; % the ratio of height to
width

param. THRESHOLD_ROW_HW_RATIO = 0.75; % the ratio of height to
width

% parameters used in function of removeNonTextBlobs
param.CHAR_ADJACENT_WIDTH_DISTANCE_RATIO = 1.00;
param.MARGIN_TEXT_LINE = 0.50; % Text line is determined by examining
if either bottoms or tops of all components lie within 5% of the text height
param.ROAD_SYMBOL_AREA_THRESHOLD =

param. THRESHOLD_HEIGHT_RANGE(2)*param. THRESHOLD_WIDTH_RANGE(2);
param. ARROW_SWT_VALUE_THRESHOLD = 10;

% parameters used in functions of classifyTextBlobs_detectSegments_new?2
param.DIST_HORIZONTAL_BTW_CHARACTER_PIXELS = 24;
param.DIST_VERTICAL_BTW_COMPONENT_PIXELS = 10;
param.DIST_HORIZONTAL_BTW_COMPONENT_PIXELS = 10;
param.NUM_BLOBS_TESTED_IF_CLOSEST = 5;

param. THRESHOLD_RATIO_OVERLAPPING_BTW_BLOB_SEGMENT = 0.3;

% parameters used in function of classifySegments_new

param.upperbound_ratio_space_above_textline = 0.60;
param.lowerbound_ratio_space_under_topline = 0.17;
param.upperbound_ratio_height_Englishblob_to_textsegment = 0.75;
param.lowerbound_dot_size = 33; % to eliminate of the dot blob of "i", and

n:n

i" except '&'
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(th Tesseract 8t<s ©lo]E] A T 8k Az}

Tesseracte] st HIoHE FHst7] A daks va HFsirh 4 ZES] A=<
TIF s 29l olm A2 W&ste] ShFolmx] HdS 4. FY oF FH2
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| £ jTessBoxEditor - sample.sample expO.tif.

| B T
File Edit Settings Tools Help
Open Save Reload Merge Split Insert Delete Character ® 0= ¥ 1] W 1] H 0
Box Coordinates | Box Datal Biox Wiew i
Char * N Width  Height E
[ 101 | 105 6 23 |
1 108 | 106 20 20 =
% 120 | 105 20 21
1 151 | 108 20 16 e T ey 5]
[ 172 105 20 21 ]'r-‘:H
__E 194 107 20 17 R —
o e it e | EEEEnSEE)
108 | 140 18 21 H1 =]
[ 130 | 140 17 21 EB
% 151 | 140 | 20 21 STCRR T § : U+00A7
g 171 | 140 19 21 @EZIB
1 104 | 143 20 16 =
£ 216 | 140 20 21 7
E 237 | 142 20 17 Z’E;J
259 | 140 25 23 wd =7,
6 101 | 176 11 17 ?-151“
E] 114 | 176 11 17 .,_4 .
2 129 | 175 17 2 EH
% 150 | 175 17 21
a 124 | 210 19 21 | .
Tae : : : _"_I
- - -
| L) LU »
H
| Page:1of2 | Ml
Il

7l 2-148 BOX ! Of[A|

43 BOXHYE o]&ste] Tesseract NS <53ty ol HWHFo=Z
custoKOR.font.exp0.tr Y3} custoKOR.font.expO.text 3do] A HATH
tesseract.ext custoKOR.font.exp0.tif custoKOR.font.expO0 nobatch box.train

@ unicharset <& A3 Tesseract’7} H3l= 7l e FAES IS A

Ast= FA |tk ¢ unicharset_extract.exe custoKOR.font.exp0.box

@ font_properties LS A, o] 3AL Tesseract”’} 3lF ZTEZS A43HS u, &

@ g—g}/\]ﬂ?—ﬂﬁ. /\t‘@ rE

4y FE 281Y RS TG

b olmlA U= RE BE BAl 23 54¢ 358
%, ZEEE(prototype)= A3 flste] Sl 2~E o] Eastt}. Mftraining<
APt inttemp Y (&% A9 ZZEEFY)H pffmtable A 7| thE & 574
o AMFEAR)ZF A Poh Cntrainings 233k  normprotodtd  (EAE
normalization sensitivity prototype)= 434 &th. : mftraining.exe -F font_properties
-U unicharset -O custoKOR.unicharset custoKOR.font.exp0O.tr : cntraining.exe

custoKOR.font.exp0.tr

o _1011

® AAH wY=-& W3} unicharset, normproto, pffmtable, inttemp, shapetable 3}

YES  “custoKOR.unicharset” , “custoKOR.normproto” , “custoKOR.pffmtable” ,
“custoKOR.inttemp” , “custoKOR.shapetable” ©.& Z}z} w733t}

©® @l APde AHRE] AeiA, 5 To] Y2=E 3 words_list(3r 2kl g &

¥ HAE wrs1, ofy HHS % | 4 DAWG(directed acyclic word graph)qu?:_‘
“custoKOR.word-dawg“-& Ay A g+e}. : wordlist2dawg words_list custoKOR.word-dawg
custoKOR.unicharset

@ oA A LS HHsNA HF st <Y “custoKOR.traindata” & A4 3k
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9] 2¢<S batch¥ el =

while (5_
next

addir(DH}) {
eg "." or

=re
if &_ s_eqg "..

#!system({$command) or

FAY 5

“«n O 0
. =

if (sgetFileExtension(s_) eg "tif")/{

die "dawg error™;

’$d 3]
[

M

H

)|

2 g},

combine_tessdata.exe custoKOR.

NAF7] wol,
A st (18 2-149]+=

Perl 239 E 24, ALL-31

3lg Perl 23 H Eo|t)

1 #print "tesseract.exe ", §_, " " ,substr{$_, 0, length($_)-4), ™\n";
1 Scommand = "tesseract.exe " . §_ " " . substr(%_, 0, length(5_) - 4) . " nobatch box.train";
1 !system($command) or die &_ " box train error”:
1 }
1 if (sgetFileExtension(%_) eg "tiff") {
1 #print "tesseract.exe ", §_, " " ,substr{$_, 0, length($_)-4), "\n";
1 Scormand = “"tesseract.exe " . §_ " . substr(%_, 0, length(%$_) - 5) . " nobatch box.train”;
1 !system($command) or die §_ " box train error”:
2 }
23}
2 closedir DH;
2 my $box ary="";
2 my $tr &
28 my Stmp = "";
3 opendir DH, "." or die "!!!‘\n";
while (%_ = readdic(DH}) {

next if % eg "." or §_eg ".."r

$tmp = substr(%_, length(%_) - 4, length($_));

if (stmp eq ".box") {

#$print $tmp . "\n";
$box_ary = $box_ary . "§_ ";

}
4 if (zgetFileExtension{s_) eg "tr") |
4 tr_ary = §tr_ary . "5_ "r
4 }
43}
4 closedir DH;
46 #command = "unicharset_ex or.exe " . fbox_ary;
4 'gsyatem(fcormand) or die "unicharset error";
4 my @datairray = split{ /\./, Sbox_ary );
5 my #lang = &datalrray[0];
5 ¢command = "mftraining.exe -F font_properties -U unicharset -0 " . $lang . ".unicharset " . $tr_ary;
5 'system($command) or die "mftraining error™;
5 fcommand = "cntraining.exe Str_ary
5 !'system($command) or die "cntraining error":
5 #5command = "wordlist2dawg.exe words_list " . £lang . ".word-dawg " . flang . ".unicharset”;

system("ren inttemp “
system(
aystem(
system(

. flang .
. &lang .
" . %£lang .
. &lang .

fcommand = "combine_tesada
'system($command) or die

".ir

ntte

np)
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3l 2-159 blob &2 EfM A= of

(2% 2-159101 4 B5ol, 7} blobel =% FHelA 3471 ol4ke] Hgol sl EFE A
Sahe e B2 BAY BAY N glE PACEE, o|F B4 FUN HAES 47

stk AASIE, wA Sgeld sgshe blob Az Hul E 5 blob xel
}

Solgl Zo| ugo] o
1:1—

el
oA z7] MAES st 4 2Fo F5Y 84 T EA FY TS AEE
width_priorityQ <ol [17 2-160]1¢] ZEF 3/F7FstAth text_info.char_width+~ A&
g FEAY 9ol Y F53 = 249 dFHA F& yEhdH, Tesseract OCR &
= Ao 938 argumentZ ML= = Fkold, width_rec->widths[]:= Tesseract OCRe] uj&# ®
TE2A she] blobe 2 FI 2F ol Zzhe] £aE9] FgS 2k

#define PERCENT_UPPERLIMIT_CHAR_WIDTH 1.15
#define BAD_ASSOC_BLOBS 100000.0

int upper_limit_char_width
= text_info.char_width * 5 * PERCENT_UPPERLIMIT_CHAR_WIDTH;
// 5 is multiplied because 40 in pixels is converted into 200
// in Tesseract operation.
for(int x=0;x < width_rec->num_chars;x++)
if(width_rec->widths[2*x] >= upper_limit_char_width)
penalty += BAD ASSOC BLOBS;

T2l 2-160 C AA AC: H|IAAMEQI 2A Z8 2= =gHof clfsl penalty 7}
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4% RS BUE bobe® FAR T4 A4S FAES AAs, AY @2 A
A4 ES 433 MG AR, “Haie] @7 o] “HHOIW o2 A4 FSAY

214 &
BAU $A7t 239 A4 duot 4 debdth fA Aol tis) 243 A blob A
23 A Yol B W7 o] Bl Hol® BEa, “WolW” nrk 57 H4
b v 14 A% el ] WE Ao AN (17 2-1610), 3
shel @” FEAP blob AxF A Ao YRE =AY

a) H s, o, |, (11111): rating 82.19
— Hsl, o |, (2111):ignore
- 4, 3to | HH (121 1) : queue push (priority 6903)
— 4, 3 9 HH (112 1) : queue push (priority 2)
-5 35 2 | (1112 : queue push (priority 5057)

b) Priority FZ25E{ pop
o, 5} 9, 24 (1121 : rating 84.08

- H3} I 2 (2 2 1) : ignore
— &, ste|, &4 (1 3 1) : ignore
N Jg, 3}, o|2H (1 1 3) : queue push (push EU{= priority@t H|AH

c) Priority #Z25E pop

o, 3}, o4 (1 1 3) : rating 201.82
— HE3sl, o[t (2 3) : ignore

— &, S|t (1 4) : ignore

d) Priority H25E{ pop

H 5 2, | (1112 : rating 109.04
Hsl, o, |4 (212 : ignore

o st | (12 2): ignore
‘Eﬂ 3}, o |24 (11 3) : ignore

a2 2-161 “Bateled” of & blob Zate| EAY 2HY oAl

lll

A3 AEEH, a) DACA, “H. 3 o [l o A MR 4714 = (5 blobd H
)2 FHE AR O F ‘Lo W” & “HIl” o Zo] XAFF FHA o]doln=E FF
of AAHA &3 FAlGgnore)d . YA Al 2 55 HA5E W93 priority gk (7]
A priority7} $E&4E ALY =)0 whet priority Foll AU E T o b) GA A=

e}

747 priority7} =& “%,8h9], 97 2] t&) §F HFE ALt olst TUIF = T
9 %

M

S

S 3 ojuf, “w,3,0, 7 o] 55 <(rating) #hel 84.08=A4 “H, 510 LW’

= Al 821950 FA &7 wiEol, HF B4 o] “H,39 97 o2 duo]EHA
=t Tesseract OCR WH-olA ALEE = 5 H(rating)= 24l =(certainty)2} blob
o] Ho| golB®, ‘o Hu T ob Do FAF Fo] AU or HY] e, o9t B2 S
A Al B ARSsHH, U A= 4 LAl Ao Tesseract OCRe WF &
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A PAS FARSSE FD P, R =S B £HE g A
3
=<

/*** The function is to check if the best includes a single isolated English char that
the Tesseract often mis-recognize. */
bool Dict::include_single_English_char(const WERD _CHOICE *word, const UNICHARSET
&unicharset)
{

int English_char_pos[50];

int num_English_chars = 0;

//tprintFC\t\t\t\t in include_single_English_char: ');
for(int x=0;x < word->length();x++)
{
UNICHAR_ID ch_id = word->unichar_id(x);
if (unicharset_get_isupper(ch_id))
// refer to the codes in the function of STRING
UNICHARSET: :debug_str(UNICHAR_ID id) O
{
English_char_pos[num_English_chars++] = x;
//tprintf (" pos = %d (id = %d) ", x, ch_id);

¥
//tprintf(C'\n"");
switch(num_English_chars)
{
case 0: return false;
case 1: return true;
default: // if there are more than two English chars, a check is made
if they are consecutive or not
for(int x=num_English_chars-2;x >=0;x--)
if((English_char_pos[x+1] - English_char_pos[x]) != 1)
return true;
return false;

OB 2-162 C 22 RE: A2 gmy =3 ofF A3 A

et 7l EAE s T dd ARle=w, 14 A dojo, 4= AHsHA &

A AT GEAT TRHE Aol HA A dol2 YuolERA RES AT F
5,8, 0 9" ot} “Q M ALET A, A4 A} dolo] B4 G Aupule] X3 N E
Akl oleld 4 ARE WASAL S ©1F 93, permute.cpp Aol [
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(5) Tesseract OCRe] <121 A 3 FT g

A AFF vpel o], Tesseract OCRS thadA] ZAFstol] 7Rk & AME3H7] Wi
of, ke 17, ‘w3 ‘v H AL HY FHNFOE Ao 2214 A7t RIks)
o ol& Fo|7] T WHOEA, HFTHOE QAT d=To|Y 4 FAE FH YXEE
Z8&staat ot Tesseract OCR Wi <12 HAAA 2z EAEE wjAS FPst=d, 1
AAGANA 2 FAE Fe 55 JATE e 4 FEEA A AR A-8EH. [1F
2-163]2, “dLH” o= AAH “rikdH” o Ao thsf Tesseract OCRoIA WF-2 o= A
g9, A £4F $H(candidate)s Rt ‘¥’ B 9’ 2 AYE A oY, ‘RE &
oJ@ ool AlA W o= QlaHo] “Yer o2 HF QAo FYHAY, W’ ol &
27 FH g 2Ed Z3EO] S & F Aok HF dojvE YA ¥ £A TR
E A F3tAE Tesseract OCRE &£2E FA/H3H T

29399982949

-7 /7 /1 1 1

o o H W \¥H w ol & g ol
= =1

O 2163 “BHHY” of 2XiY o4 2R £l oA
53 47t 2 XU} 50l A

AAZ FEAE AAE A B, 4 £Ae] FH YZEE o] &t IEAE
gAst7] AsiAe 5& AW Abd(dictionary)s Z&3 SAE AAo] Fosith HARE
EREA 9 FEA

r
ftlo

,{

B AR olgle] FEAY g xlEoM AZHE wolo] HolEuo]xg
7 AgeE, AF A4HE TEAPY 249 we RS FIF F Utk A 2
GHIE. 7 B B S ZUHUA, (18 216309 AE BY, g, Qe -
27, g 3 go] RE 2ol thel AW Ae FEshE Polth A, HEH

ey

2]
o= NEY “FTHE E2xA 7_31/\I£E*‘” AAE =& AW AdS 28 A=
3

mxﬂ Sa AZe 54

-
[-4 {
plﬂ
rir
oL
i
fz
£
x
ol

HE widg wol, GPS J}L TEEA Yo =

W2 B Al FAA A TR %Oﬂ AT,
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HE _,_nmw_-| a}.lB}EEI aﬁi(gé!;k}
“imﬂEmEEﬁ =
= = MExoH
r_rf_,.-ﬂ:r“.‘.'igi H}ﬁ}}_%@m_ HHXEED < Ab7{2|
gl o ui
HERLZ & METe~ 218
;“Eﬁﬁ E%’j o | &
R s 1 k
*.“,*% L mhatagey
2| | ICompE
Majops

| ZouiE] 2w

B
Zo[mE

&
TsEa|RA

3 wabimb rih.m Wk -1'"15%1"'
18l 2-164 GPS /x| HEE &8 X|H AlZe| MEHE HAo oAl

(7P Tesseract OCRe] &A1 1 AA

Zt A A 3R Y2EE AAY/E9st7] 98] Tesseract OCRO C &5 F4/E Y
g W&S ofefel 7lEstA T
Tesseract OCR W4 &2 AAolA, 24 A= sy, 1 A3(eF M7t ¥ &
2t FRS)E s, HZ o dolE dulolEste dAES otttk (19 2-1561
oje} #AT T = Aotk AAY FAT A v Eoh
chop_word_main() &4, Z blob ¥ =& classify_blob() $+E =
#4831 9 BLOB_CHOICE_LISTS] ¥91H FEjS wahated, <14 it wol2 743
ZE blobe] & FHES char_choices (BLOB_CHOICE_LIST_VECTOR #Ee)Z A #ghtt.
ojmf AH FA FREL, U o 17 #H b A AEE EeE FE ] blobol thal wiA
< Ty "

for (blob = word->chopped_word->blobs, index = 0; blob = NULL; blob =
blob->next, index++)

{

match_result = classify_blob(blob, word->denorm, "chop_word:", color,

word->blamer_bundle);
*char_choices += match_result;
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[ chop_word_main () |
| classify_blob () |
| call_matcher () |
| AdaptiveClassifier () |
| DoAdaptiveMatch () |

| CharNormClassifier () |

| BaselineClassifier () |

put_match()

| permute_characters () |

| permute_all () |

| permute_top_choice () |

| top_fragments_permute_and_select () |

| dawg_permute_and_select () |

| permute_compound_words () |

| AcceptableChoice () ‘

| valid_word_psrmute () |

| improve_by_chopping () \

| word_associator () ‘

| SegSearch () |

| best _first_search () |

I new_search () |

| evaluate_state () |

| evaluate_chunks( ) |

rebuild_current_state( ) |

1%l 2-165 chop_word_main() & Ulo|A Q] &+ S& =AM

permute_charactersO) <& < %3t char_choicesel %%, 7+ blobe] &2 FHE]
Z3Hpermutation)S = #AH-LS F33ch permutation FHANA MEE o] ¢ Fe
55 HAFE e A%, 1 ZAH}E word->best_choiceoll AAITE o] F  ThAA A,
CopyCharChoices() 7 29 =3 2
(BLOB_CHOICE_LIST_VECTOR #€®l)oll #743gtct. o]F BE g2 best_char_choices ¥
S AMEST SHAITE 7 EAle] R AHRE R Z A Fslr] 184, best_char_choicesE
o] g3atA Zgtrh dfvketd, “vp” o ‘i C} TAHE, 2 A @99 FRI} ofy
7] wjZolth. 2822 word_associatorQ ol &3l 3 == best first search®] =%

&3t

Y4 34 Fol AFA WAHE EA TR EL Aok Bt

= best_char_choices
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SEARCH_RECORD *the_search = new_search(chunks_record, num_joints,
best_char_choices, word->best_choice, word->raw_choice, state);

the_search->best_choice->set_rating(WERD_CHOICE: : kBadRating);
evaluate_state(chunks_record, the_search, fixpt, word->blamer_bundle);

do

STATE orig_state = *the_search->this_state;
if (Thash_lookup (the_search->closed_states, the_search->this_state))
{

guided_state = *(the_search->this_state);

keep_going = evaluate_state(chunks_record, the_search, fixpt,
word->blamer_bundle);

// record the state into the set of states visited already
hash_add (the_search->closed_states, the_search->this_state);
ifT (Ikeep_going || (the_search->num_states > wordrec_num_seg_states))

{
free_state (the_search->this_state);
break;
}
FLOAT32 new_worst_priority = 2.0f * prioritize_state(chunks_record,

the_search);
if (new_worst_priority < worst_priority) // Tighten the threshold
worst_priority = new_worst_priority;
expand_node(worst_priority, chunks_record, the_search);
}
free_state (the_search->this_state);
num_popped++;

// Test a new state by dequeing one from the priority queue
the_search->this_state = pop_queue (the_search->open_states);

} while (the_search->this_state);

2l 2-166 best_first_search() &t

best_first_search() $F<= (word_associator() gr<=ollAl &&)oll A, 27] o]4+2] blob HF2o o
;A AEA AES FHstEE, 2 uAd HA Fod ujH 2 $EEo] AAHET [O¥
2-166]°l best_first_search() &<l F8 I E JUehdth AA3E Adsid, N2 =%

’tHj(hash_lookup0 & SE3te] 7|4ES AE7E ofdg EDd tisiA miA-S 53l
% 7Hevaluate_state() g+ sF)stal, A Fei(GAE FA335= 2 blobed] F& FEH=EH
H M2 =3 AHES AAexpand_nodeO) g &F)3te] Foll Addth o] F9
pop_queue) FTFE  EEFStY  AEE AHE Hrikth o)y B4 AAE
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wordrec_num_seg_states 3]+5 Z3sHA] FS wj7tA] F3P3)

/* char choices in the word recognized finally are copied to

** *list_char_candidates” that will be outputted to the Tesseract caller
** pefore delete_search erase all iInfo. contained in the search variable
*/

for(index = 0;index < the_search->best_char_choices->length(); index++)

{

memset(&list_char_candidates[entrance_per_language][index][0],0,
NUM_MATCHES*6); // initialize null chars

BLOB_CHOICE_IT c_it;
c_it_set_to_list(the_search->best_char_choices->get(index));

int pos = 0;
for (c_it.mark_cycle_pt(); !'c_it.cycled_list(); c_it.forward())
{

strcpy(&list_char_candidates[entrance_per_language][index][pos],
unicharset. id_to_unichar(c_it.data()->unichar_id()));
pos += strlen(unicharset.id_to_unichar(c_it.data()->unichar_id()));

}

list_char_candidates[entrance_per_language][index][pos] = "\0";

a8 2-167 B4 oty 3o ojdE EX F2

Masty| s 2=

—

HO

ol’Fe] Aol A Z+ el HXR= the_search WMS(SEARCH_RECORD F+ZA X<RIE])9
AZEY. 7, 9 Y 2 A dis] SukE e A FERE AR fE A,
the_search ¥<4=9] @ the_search->best_char_choices (evaluate_state() &< oA 9]
214 An v 2 7 Bx TR AR AR , the_search W<=2] wjxeg] sl &
of ax2 HY W AAEE 3Pt [18 2-167]8 best_first_search() 342 ZFuto
F7F e mT o] YR REo|t} list_char_candidates[l[1e] A wjE& AL&3te], st ®HE
g Hlo]E (Tessearct OCRe| 3t HEHRS HFME AAT F IHER AAFHE U4
@ojo] 2 FRES AFES 33T

(7 2-1681e FEAT “SWAAAL” o UF, FA/RG B A% 2Y ARE

E}-LHE]' Zq ;H_,] “Q]” Q,]— “7%” Oﬂ EH?_]_' 7%_)}2\_% 'E'_—X}‘ ‘—?—E%, é_’ “IDU....” , “7381“‘” :‘7’]' “1
A...” Tol SHHA ¥, A4 “Luel.” of “HUA.” B ditedE EHES & 5 3
o,
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1 CLASS_A NUMBER(4,0) 27 A

2 CLASS_B NUMBER(4,0) 257 B

3 CLASS_C NUMBER(4,0) 27 C
4 CLASS_D NUMBER(4,0) 25D
5 CA_NAME VARCHAR2(60 BYTE) 2R0IE A
6 CB_NAME VARCHAR2(60 BYTE) =RF0|E B
7 CC_NAME VARCHAR2(60 BYTE) E2RF0|E C
8 CD_NAME VARCHAR2(60 BYTE) 2R0IE D
9 TAG NUMBER(2,0) OHHX|H ALS 0fF
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int LevenshteinDistance(std::vector(CHAR) *pSrc, std::vector{CHAR) *pTarget)
{

ASSERT (pSrc && pTarget):

// for all i and j, d(i,j] will hold the Levenshtein distance between

// the first i characters of s and the first j characters of t;

// note that d has (m+1)*(n+1) values

int m = pSrc-ysize()+1;

int n = pTarget-)size() +1;

if(m*n { 1) return(999);

BYTE *pMatrix = new BYTE(m*n):
if(!pMatrix) return(999):
memset (pMatrix, 0x00, sizeof(BYTE)*m*n):

// source prefixes can be transformed into empty string by
// dropping all characters
int i, s
forG = 0: i {m:i++ ) {
pMatrix(i*n + 0) = i;

// target prefixes can be reached from empty source prefix
// by inserting every characters
forG = 0:j(nij++ ) {
pMatrix(0*n + j] = j:
}
forG = 1:j<(nij++ ) {
fori = 1 i{m: i++ ) {
if((*pSrc)(i-1) == (*pTarget)-1)) {
pMatrix(i*n + j] = pMatrix((i-1)*n + j-1J: // no operation required
}
else {
pMatrix(i*n + j} = min(pMatrix((i-1)"n + j) + 1, // a deletion
pMatrix(i*n + j-1) + 1 // an insertion
)
pMatrix(i*n + j] = min(pMatrix{i*n + jJ,
pMatrix((i-1)*n + j-1) + 1 // a substitution
)

int nRet = pMatrix{(m-1)*n + (n-1)]);
delete(} pMatrix:
return nRet:
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inline CString MakeCandTexts(float fLimit) {
int nTextCount = TextCount();
if(nTextCount <= 0) return(_T(");
CString strResult = _T("");

CArray<int> aldxArray, al.oopArray, aTextSize;
aldxArray.SetSize(nTextCount);
aLoopArray.SetSize(nTextCount);
aTextSize.SetSize(nTextCount);

/| BR SAMET) 72X R 2 ASont 238tal7] 96
/e FEEE FAY TR giES 4F

for(int ni = 0; ni < nTextCount; ni++) {
aTextSize[ni] = (AlphaNumTag(ni)) ?1 :2;
float fPivot = m_aCandSimilarities[ni][0] - fLimit;
int nCount = 0;
for(int nj = 0; nj < _MAX_NUM; nj++) {
if(m_aCandSimilarities[ni][nj] < fPivot
| | m_aCandSimilarities[ni][nj] >= -0.01) break;
nCount+ +;
if(nCount >= 5) break;
}
aLoopArray[ni] = nCount;
aldxArray[ni] = 0;
}
CString strResultText = _T("");
_MakeCandTexts(aldxArray, aLoopArray,
aTextSize, 0, _T(""), strResultText);
strResultText = strResultText.Right(strResultText.GetLength()-1);
return(strResultText);
}
inline void _MakeCandTexts(CArray<int> &aldxArray,
CArray<int> &aloopArray, CArray<int> &aTextSize,
int nCurldx, CString strText, CString &strResultText) {
char szTempl[10];
int nTextSize = aTextSize[nCurldx];
for(int ni = 0; ni < aLoopArray[nCurldx]; ni++) {
memset(szTemp, 0x00, sizeof(char)*10);
for(int nj = 0; nj < nTextSize; nj++)
szTempl[nj] = m_strCandidates[nCurldx] [nTextSize*ni+ njl;

CString strTemp = strText + szTemp;

if(nCurldx == TextCount(-1) {
strResultText += _T("|");
strResultText += strTemp;
}
else _MakeCandTexts(aldxArray, aLoopArray,
aTextSize, nCurldx+ 1, strTemp, strResultText);
}

return;
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64630000 5119 4812312300

F: el gA7e] IE(AMDCODEARE GIS 37MtoR 553

H 2-63 MEtd EME /8t ZAEX| Output Data AA|
AL s A 2o = =(AMDCODE) A ZX|
SA{CHA
ﬁmz%m JESEE! e LE] SIE] SEEE] Hx|%I%|
o e INEST = 2L e gty
25194531 4812313200 | 4812312300 | 4812312300 | 4812312300 Sk
@® A Z2AM2 T
- Step 1 : 2N ZAEX MY
- Step 2 : EMC{4 Input Data DE =
CREX| J|EYY ID, LINK_ID
298 IDXNAME, LINK_ID, ST_ND_ID, ED_ND_ID
AMDCODE A& & IDXNAME, NODE_ID, AMDCODE(LHE 91AZh)
- Step 3-1: B4 %‘3(%‘74IEII oZEIF)o| Lt = o ofst HFFY
T E(AMDCODE) &
- Step 3-2 : FEE 2MCHY E'ELOI E40 X0 Cfsh WYY AE(AMDCODE) Hl
p =2} =X =9 AMDCODEZ(O| CHE ZHL — X3t
p E2 =X LSO AMDCODEZO| 22 42 — StepdZ 0|&
- Step 4-1 : EM{Y FAZAEX E’é‘o )°| O™ 3ot Chg A9 FIt =0 Chet

™7 A (AMDCODE) 3
Step 4-2 : =& O™ 3%t O3 %'EQI FIt LEof st Y FY FTE(AMDCODE) H| il
» o|dIIet A9 F7H = AMDCODE & dthte 2483 k=9 AMDCODES} S 2d5ta
LIHX|= 2 AL - XMt
» 27| ER0 SHYEX YUS B FH

ok

oz mt

- Step 5 : AWt 3 U TR} 2ol
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S A ‘
h J

gy 439 122 WY Y3 Lo, L2 38
I 1

Y e AR [ VS

"'::::-:-TE.'_??_"%_f?_f_.”.--_--_""" *lerp A ER| A= 29 — B
NO | no |

HAMel3e
“E ,El_g,@ Lb339| @, Lazl3e| BLL ID 24
! ]
@2 @LE2 AVD 24 \ @9 @9 AVD 38
|
_—AmD@ =0 —_YES [ AMDCODE ¥, " mwo@=0
DrhMD@ " Hejar Eel e --"---.__________ Or AMD® =0 --_____________—-
no |
AMD(@ = AMD AMDEZ=AMD@=AMDE £AMDE © NO o
9% 2 AMD(@D=AMDZ=AMD(E £AMD3! T
YES !
OUTPUT @

== Bl ezt gol

A48 =HEAE FE5 455 T BAD A gho] AARA Sz gt o
g Boan

[E2FAFAENFTEE #2005-4895) | [E#3] 28R FA3A 2 AAWH

T (A4zA23 B 5. EEFA FA4GA 9 A 2ASY LS Bddh

ez el AAgit. ngxse) A, FAuAZRIHAJA, E718)E Ay 500m W<

Ao A e, 28X AW A4S 10kmE 94 F=E I
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- Step 1 : =4UY =HE#X H1H
- Step 2 : Z BX|¥ HX| ST_DIST, END_DIST &

X T2HEX|7F AZE 3= MYAS 7| Fe2 T2HX| XFEEH ST DISTRH END_DISTE
T2

X ST DIST : ZE2HX|7| 239} 2l XHOMEE O 39| ARLENX|O H2|0|H,
END_DISTE E2EX|7} &@3et A& XHOMEH O 239 FELENXC] A Y

> -|F>

£aEA|2| 31212 HEYS DUsHE JIR0|
sl 23|

EN_DIST SN_DIST

YT —

- Step 3: &4 BX|7H 2= 3 AM

v
- Step 4 : &M BX|Zt BE 3 9 Y LENGTH, &%
- Step 5 EXI?_P He| =&

O|MEX| ED_DIST +[AtO| &3 SLENGTH()]+=AEX| ST_DIST
- Step 6 : EE%EEE% B3 n&z2 off ol
- Step 7 : EX|Zt 72| MBtolg HONDLHEE 10kmO|St, 1 | 4km)
Step 8 : Mg X 2Hg Output E *34 gl ZE|xF 21

@ Input 2 Output Data A #|
SAEAZ AXAe] AP EA5t=d 2ad nput Datas B4 2 ol ®A 9]
ZIBAHe} T ®A Abolo] x¥E A Holth Output Datas £4 FA|e} oA FA A
o]9] GIS &9 HAAL AASL E255E HA7]|F Add A& ddsted 1 A

£ AT,

=]
N
ol.>
IS
il
]
0z
AT
1=
o

2|8t =MEX| Input Data A4
=

MEX| 7|2 (EMFZX|2L O|MEX])

ID LINK_ID LINK_I_X LINK_L_Y ST_DIST EN_DIST
25198673 64420000614 329979.933 178957.438 12.93 243.57
25198674 645400002607 346099.117 203717.126 12.93 311.48

= x| Alo|o| 23X

IDXNAME LINK_ID ST_ND_ID ED_ND_ID LENGTH
64540000 2608 2457 2458 111
64540000 2606 2456 2457 411
64540000 2604 2455 2456 124
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E 2-65 MEN EANS fSt=MEX| Output Data &4

O| M EX|ID EMEXID | 23Zolkm) | EX|7|EZHE | 2XIHR{(km) | Me/FHOIE)
25198673 25198674 1.14721 4 0.5 Xt

® Y dugF MEAFE &A%

ARE ¢YE5 NDl
I ‘ L<=10+a ‘ ‘ d-ge= L<= 4+a ‘
o|HEZR| 2f Fd#3] Y
YES . 13t YES
2k # 2| ¥ ST_DIST, END_DIST 4
+ NO —— |no
> R
= AP 2 E 3 M

v

4 B BF FI9 LENGTH 34

k)

__—DIRECTION —__
" —upstream
YES | NO

v

AR R 2
= o|M&E2| END_DIST +
E48 32| ST_DIST+
BE 532] LENGTH

BRI MR 28
= o|MEX| ST_DIST +
£483| END_DIST+
25 5329| LENGTH

2452 ofy

O 2-232 =MEX MEN BN 2DEE AME

2 HERE AR NA AFsta A=, THeF 4
S Azdda o= o u] Hrol A 3
Aolth. T2y UF B2 A %!
workload)e] wobA &2z}l Al
AR AR e AT AL 2EQ 7ol A
Al A A Fske <

toggEA] APY BA FHS A ; = 8
Ao A7t E2A B AWFFE, 2, 9ol ARA EHo] YEAE BRHES

F}.
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T=E23A Ax 2 AYujrdl 4.1.1 S AE A<
A

AR Aees 18R ol HFAR G

- Step 1 : A4 HatEX] MF

- Step 2 : WHEX| 7|2 W HHHE LY - id, serial_no, dir_type, on_the_kind, place_name

- Step 3 : XL SHdir_type 2) QALHX|E tCHof S EHEHRX|H A — place name 4~102 20
QHLHX|HO| o0 Qo™ BEXNFIoZ K|

- Step 4 : 2|THSHE A dir_type 1 E= 2T dir_type 3) SAHA|E DL F FHEE
1X|Fel 3% Het, 2X|YH 0|42l B2 : StepSE O|&

- Step 5 : 2SO E7|E on_road_kindZt =& O|&(NR & ER)Q 42 — Xg, ot 4%
2oz Ne|

°|3 :_'I Yeoncheon
X On the way @E 'I'T Jeongok

- E2HX|OAM on the way, Z2HEX|Z2[A|AH DB
O M on_road_kind= 27X X7t X FHStD U=
Mg o0jstH, ZZEX[QME SRR & oy
MY 27|82 Ho=2M 2ZF JE0ME XgE
3682 M = L 23 AMO0| 0|0 ST

X To the way

- E2HEX[AN to the way, T2 EX[ZZ|A[AE DB
O M to_road_kind= dfiE o= TIMA| THLEA|
Cle =ME o0siH, T2EX|0Me SHAE A
of 27| A2 27 Jg0Mes zk 37, 3324,
&=L 1024 (Hsf &= =2)0[ 0|0 siEa

3
E54

Dongducheon

- Step 6 : Output 53 £ 22|+ =20l

@ Input 2 Output Data 474
WeFg A o] ehA Y o RE BAs=d Q3% Input Datas EAUlY FA|o 7j&
2 £A4AH7F Fastth Output Dataxs A X9 W i AE 7e7F AX7&
X

of AteAE HAdsty I AxE AANTH
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F 2-66 M 2M2 98t YEEX| Input Data MA(SAHE)
anel id|serial no|dir tvpe on_road [on_road |on_road | place_ | place_ | place_ place_
panel_ - -yp _kind1 | _kind2 | _kind3 | name1 | name2 | name3 namei0
30658 1 NR NR (NULL) | =& =4 - - (NULL)
30658 2 3 - - - Sde| | A SFE (NULL)

I 2-67 MEY BAMS 98t WakEX| Output Data A7

: . . on_road | on_road | on_road | place_ place place_ | xs10m
panel_id serial_no| dir_type _kind1 _kind2 | _kind3 name1 name2 | name3 | 'S5 T
30658 1 1 NR NR (NULL) e =9 - Mgt
30658 2 3 - - - 82| | 34 | sFe2| | BAg

® 4 dxgF: MEAF &A%)
ES
24 w3tEa) ojofE| Y
v
Dir_type (‘&2 0|4
“(Null)or*“=12 Wt
YES
Dir_type (2%H) > 1 ¢
NO
NO l OHLYA| S Jh2 = 1 l
{ < OHURIE 4 < 2 to_road_kind NO ™ ompzm A4y 3
B VB g ERay - o« OR
NR(ZE) SHHA|H 4 =
o= YES L NO YES
b to_road_kind
- (Y E2E) =
e pag ves  SREFIE T4
‘ e - v
% 23 LES
oUTPUT &8 |
2|2} Etol b
T2 2-233 WHEX Mty EA 2T2IE M=
(ZH E71H %A
D 2443
EADY £718 27 A" A A B71-7EA e A A7t B71HEAY £4873

Hol A AA L = =AY} X st= A BEste ASAE ST HIH.
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x 270 #2|o] £2H72|(500m E+& 2.5km)et AlH| 33 7lo|(L)7F 5 FH| Tt

Junction

(R 468 M E= a0

=]
=713
Junction

Al LY E7HL28H
w || BASAA
il 3 Z0[(m)
25k "
J—I 2713 B T
|
a8l 2-234 27|18 EX MEs 24M01Y
@ 247
[EEFAF2 | 833 E2FA 9 2444 2@ Ay (4= A28 d) ©=19,
V&= A9 WgduiA et HFREAE HEIY g EZHICDE T + A=
5 27|1Ho 2Ry Z47 W 2.5km, 1.5km A X gt fx9 A5 WEFd A 9}
WEFRAE Bt 7 wAEE NS F JEF wRE=ZHEH 72 dH 1.5km,
500m, 100m Ao oz FPake] Q8 AFd HA3tt AsAH LR A5
AFAHEEZANA Y AAZE IWE F JAEFS DAEZEFH 2 AW 2.5km,
1.5km, 300m A Fo] dHo 2 FaPurake] o2& AHo A 3ch
Q@ EAMHE 75
- Step 1: 2401 27| BX| MH
- Step 2 : EMC{A Input Data DE ==
BEXAEE ID, LINK_ID, EN_DIST
=78 ®HA| 48 panel_id, distance
EERol] IDXNAME, LINK_ID, LENGTH
- Step 3 : 27|HEX| SHYE LHAL|(distance) &
- Step 4 : 27|”EX|QL 27|™ AtO|Q] HZ|(link_length) =&
- Step 5 : 27|HEX| HEOE =2Ql(distancet link_length AH2| XL O|Lf Of &)
- Step 6-1 : 72| X0|7} 2XAHLR| O|LfY HF — Hg
- Step 6-2 : H2| X0|7} XY O|4Y Ef -~ FHY
- Step 7 : Altgt SHE@EA =)

@ Input 2 Output Data A

=71 H 3

R

1=
R

Aole =284 7EAHR,
&) ES

=
el —]5]—‘6'

7hA1 8] AA A E GISe #

rr

SEREL ¥

D

A

O

]

=713
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71 EA 9} 713 Abolol =g

% 370¢] Input data’} 2 Q3}t}. Output Data
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a
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L
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2YBE Fake] AFAaL of

HA7HA o) =g e} A g= AE Fdete] I A3E AN



E 2-69 MEH EA2 % 2I|HEX| Input Data AA|
27|”dEX| 7|28
ID LINK_ID EN_DIST
25151648 644200001208 278.75
2|82 sie EX|7HX[e IFE
IDXNAME LINK_ID LENGTH
64420000 1208 968
64420000 1211 69
64420000 1210 113
64420000 618 82
64420000 617 788
HIHEX S4¥2
panel_id road_num direction distance
25151648 14 R 1500
E 2-70 Mete BAME 25t 27|18 =X| Output Data AH|
S A{cH A 2™ =X 27| =2FE9| I 27”8 EX| MA|
So[HER D | s8F=elgo(m | gazolm | SAEAM | e May
25151648 1500 1330.75 +50 2xg
© &4 dagF MNITAHF EA4%E)
S S
LA A ER] o1 - =IEEA SEEE
24 =HEA g > Y2z 2=

Y

im{zm Mz|£|"""----...

YES
T H“'%la ID = 0_____.

2BEA-271E ALo]
Link_length=
EN_DIST+LENGTH £t

27188 £24He
UHA2| = Distance

NC ‘
=423 EN_DIST &

'

2432717 Al
2EYIID 25

'

|D|stance LInLIengthl
~_ <szxr C

YES

)

EHI-EI1Y Aol

2
el

2= Y3 LENGTH &
ZEM

B 7| MER] o}l—l

OUTPUT &%

CIE H|MER| MEd 2

=

gl 2-235 &2
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o HAZA 7|l HAst=A AR2 AT
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Lo
e
&
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il
i
i
ol
o
&
jih)
X
K3
_<I>L
S
2
et
i)

2D : A7 Agols 2440 : oAg2] ato] el
249 OHEA TAVE MY B | 2 iy ]

S 7|20] Bl BA| ! [NR 35 “"142(34296)]

Femsy |4

gzaaz || N

. Al 3

- SLENGTH() - |

L 5% qLh|ge
o|%Az| fo| A4t
v — K

e y o|MEA|
[NR 35-4f- 140(34294)] _J

EN DI ST SN _DlST

Zggeper  —

07 2-236 ol =A| Hetd EANE

[EEFAFAAAEANTHEE A2005-4895) 1 %3] EE2FAY 444 9 AXHHY
5 (A4zA2% B9 5 £REA FHAYA D Ao w=d, o] FEA X AL
AA, km(@D)E 9Hoz sk Do A BAQe] WEZ Zowxzl) =ANAS
U 500mu 9] A AH@)o] Axgth Dol 9t MAxet= TR 9 @] st MAF= =
A7k lkmolulel A4 Dl o)g ¥AE QA n&TEe] 4 wAZE A kmhe)
Aol AX|stH, HUFALS 10kmE A olUsI=S AA %t &
1 FAAYGE A 500m &) A H ol

RAE B FAAG Aoyl BRI B A7E 47 7HL

@ FAPHE 75

- Step 1: 240d O|FEX] MF

- Step 2 : Zt EX|¥ HX| EN_DIST, ST.DIST =&

- Step 3 : 24 EHX|Zt ZE 3 AMMEEHNM= FOT 2

- Step 4 : 24 BEA[Zt RE ZAQ| LENGTH =&

- Step 5 : EA[Zt A2| FF = O|MEX| ED_DIST + [AFO] A FLENGTH()]
+ EMEX| ST_DIST

- Step 6 : IEXEE OfF =20

- Step 7 : BX|ZF A2 HoE =0 (1$ 2 10km O[3}, 3 2| 4km)

- Step 8 : Output &8 — #2|X &
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@ Input &
o4&

A7 AAzA ) A

N8 2 S8R T EA Aol

Output Data A

§A Abole] GIS o] Ax7HAL
O A3E AASH

Al

o
o=

Z Q3 Input Data:
Holt} Output Datax #24

AR 710 AgstE A

)=
B4

9 old EXA Y

=

E 2-71 MEN 2Mg 9/8t O|FEX| Input Data &7
O|ZEX 7|28 (BMEX|2} O|MEX])

ID LINK_ID LINK_I_X LINK_LY ST_DIST EN_DIST
54537 644200002434 | 335420.058 181777.02 29.43 5.35
57829 6442000068 326955.981 180634.298 191.34 139.27

T X Alolel 2 3FE
IDXNAME LINK_ID ST_ND_ID EN_ND_ID LENGTH
64420000 2436 1139 1604 11
64420000 2440 1139 1605 13
Ol EX SHYH(EMEX|S} O|MEX])
panel_id serial_no place_name distance
54537 1 OFARAI A 16
54537 2 kS| 8
57829 1 OFARAIE 20
57829 2 INES] 24
E 2-72 Mgt EMZ 9|8 0|”EX| Output Data AA|
O[& | &t 23 dx | @x | HgY
mx| | 2x| | Zo| | 7|z | wel | =aw | S o | S oppy | S o
x| H1 X2 X|H3
ID ID (km) vl | (km) | (Z|&)
54537 | 57829 | 0.22069 4 05 | &g
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MO
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=X
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AH
BARE He| 24
o[ HEZ

4% A| END

[

#3 4
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(-

| 91 dagFe] obd FF ==xA AYA="RSMS) W 4

H3L| LENGTH &

AJ2H
gl 2-237 oy
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YES

[

~DIRECTION

& ST_DIST, END
- ]
DIST +
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o|#3| 2 28 A| Y
32| LENGTH

=

s

— ndcaeE

2t &3
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FARE 2| 24
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I 2-73 GAY BN HE

X% | 22 ST [grarmaa | o 1|2
SEEX|ZF | JHHEX|ZE
FINER O O -

- E29AY 0|3 Bl H2d TIsE
= HEste =22AM g =20 dX|==
Al [ % o EE2EXE MY XM A== of
5 e LR HCh= XA ohfX|HOo| AlZE|

52 AY BM2 JHEEX ZIe e

2 oAY EME s

o [A2U=E X O cEAF FUNEZE EN
A 2| XEF % O - X|EF IR0l dX|== YeEX[ol| chet
2| == 7|E QHHXHE2 XHoZ EXfE
5 X|Bte % o -HXZIMEZ0l SUS O|RIM JHEE
° x| 2t AAYENME SE

@ FF 228X 3 AA4
ofgfe] 2HL TF E2HA o A RTE AAHA X8 m&3F
st= AHIZA olH A HAEE T 9% 73 =2 3 A

24e HESAU

I 2-74 35 Z2HEX 2t GAY BN Eed 4=
CEHEX] | E2HEX| XX &Y HE 24 Zoy =t
- H|IA 71 HE|oAM SYst |- wEEXs Cf2 5X(9 ge| MEu ZX|JF M2
SHHX| ol chEh oI5 oi7|=lofof ZupAel QT TSt Zetle
YeEX | ==Y HeE Spl Zo= O|RL USER2 M E2Y Z2HA|
ol oiF el 2 glo] YetEX9 iAM2 o
SR8 o0|o|xt HIEA] =tEsiof & 4

3 o MX|ZFHo| st 7|0 9 2AA™ =AH otof| Mot
ZARR |- WaTe ZAoie wy T TN HHE FIE0] B B2 oA

« Ol2[XQl HARE Helstn - XS MRZHEE T 2K MB=22
4km (EE= 10km) 2t o2 ALM2 0|0 HEE oz 2 5 US
O|FEX| | MA=HEZ XS JHA - MEtM QA ECh= MEHY 2MoIM Helof mat
S2tX|= o|F 7 zlet MR|ZHAZte| HEM s
Efest= Z{0| BHY Ho= Eh
« O|™¥EX|2t SYstAH st |- LdHSE MX|ZHAS T 2EXO|A HS=H22
MX|ZH4E 5o QXMoo= LM o|o] EEE Ziez B £ US
EMEX | AXE « LSt M3== HE7t on the wayof CHEH
CMHSo|EE =MEX|ZE QY Bt MEhy
2M0| g2[MY ez EEE

« Z[cf 27|F 1km M EE= 500mofAf 300m

L] 4 X
=08 AR S I | mem engeinz eAsg SRl s2ERs

271 CZ2EX|J} iMoo R —
[ = -1 4L — 11— = =H A olo

. OElM 27|18 =2EX|7F ddANS 295t
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£ 2-86 O|HEX| |

A7 2M2 5 Input Data A

CE2EEX| 7284

D ID_ROAD_KIND ID_ROAD_NUM ID_DIRECTION LINK_ID
51048 RR 1045 U 645400002488
=S P
IDXNAME LINK_ID ST_ND_ID ED_ND_ID LENGTH
64640000 745 10 146 369
64640000 1772 97 110 365
Ol =X 43
panel_id serial_no near_far place_name
51048 F OfAH
51048 2 N AA
NBIRE YEEX| SMEH
panel_id senc?l_n d|r;typ placename_1 | placename_2 | placename_3 placename_10
51044 1 1 OfAk AlE
51047 1 1 g AlE
£ 2-87 O|YEX|Q| oiAA EAMS 2/3 Output Data A7
SN ALER| EMI|ZEX| o1 A B 0f
OIMEX D | ARS WEHEX D | oiF WSEX| D | AR2 UEX| | oiRF WHEX
51048 30 25125537 ste ste
oj®A AAY 4 LugFo AN AR v 1HEI Zoh
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= RRAP DATAS} RSMS DATA”7} Ea3tth o] Z RRAP DATAE MMSa#o] 2|3ty #%
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olElHlo] o] FRAADMA)S 9T =2EA doleet AFE HES AAAIDH v A
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F 2-88 XN 24 DE JHute 98 82 MY
& 2M32 7|8k H|o|E] o=
CIETETPN OHNX|IH 74 niCh o Text RRAP EfZfE S/WIHE
O|™ EX|
EX|ZH Mx 74
EMEX|
ZAEX| Text + GIS RSMS EfMis 212(E& JHE
= EX| MX|2X]|
EX|
(2) A4 &4 25 Y
EERA A4 B4 RES OUolH U¥, @YA4 B4 wE £3, OA%} £99 3
A AA FAEE, 9 - 28 A5 JH= BEF HRER o|FojH Utk IAAH 4
w59 AA FARAE e 2k
- RRAP DATA(Z 27l m2!) : rrap_data_1.txt, rrap_data_2.txt
EMIERIE - RSMS DATA(Z 674 mg)
- RRAP DATA | S |§§EA A -It;fanel.txt
- =EX = : . .
- C 2 EA|E RSMS DATA |2 _.'OO.E t_panel_boundary.txt, t_panel_rogdnum xt,
t_panel_direction.txt, t_panel_branch.txt, t_panel_mileage.txt
AR A AR AR AR SRR RN ARN [IDDH% T Ao c 2 Ea| YAAHE, J
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2-90 S\W d= EIIE <« ool 7=

e 4y el

- RRAP DATA(Z|2X &) : rrap_data_1.txt

A= ANE
RRAP HZZAHS 317H) - RRAP DATA(Z|2+54 &) : rrap_date_2.txt

- E2EX| 7|2HMHE : t_panel.txt

- AAIEX] SMHAME : t_panel_boundary.txt

- =MEX] SMIE : t_panel_roadnum.txt

- ghsHo| )EX| SMXE : t_panel_direction.txt
- BE7|MEX| £$AMAE - t_panel_branch.txt

- O|MEX| HMAME : t_panel_mileage.txt

RSMS GCl|O|E{H|0|A F=(F 247H)

J;pa'é\jirsc'\o'r ET=E =8 %
JEECZ R N HULL NULL, NULL, NULL HULL, NULL, NOLL NULL, NLILL NULL NULL NULL NULL NULL NULL NULL NLILL NULL NULL NULL NULL NULL NULL NLILL NULL NULL HOLL
THE SR N NULL NOLL, NULL NULL, WL, UL ML N
B SN, A M 2 F S = ORI AL N UL, NLILL NULL NULL NULL NULL NULL NULL NULL NLILL NULL NULL NULL NULL NULL NULL NLILL NULL NULL NULL HLLL, HLLL
SIGH 2 5N CLL ML, AL WL AU HELL AL UL ROLL UL, HOLL NOLL LL, RCLL ML WELL UL RLL, ROLL AL AL ROLL, L, WL UL
4T MWL NOCC, WOCE, NOCE, O, NOCC, NOCC, MOCE, WUCE, WO, WOLL, WL, WL, WL, UL, RO, ROCE, NOCE, NOCE, NOLE, HOCC, NOC MOCE, UL, WL, NULL NULL
i L L, IE‘:,N,D%E.“JE&‘,F,NULL,NULL,NULL,NJLL NULL, MOLL, NULL, WL NULL, NULL NOLL, NULL, MOLL, NULL, WL, NULL, UR, NULE, RULL, HULL, NULL, NULL, NLLL, b
LR, L, R, AL, NOLL, WL, RULL, WUEL MU, 3RS AR =, AL WOLL, NOLL ML L ROLC, WL NOLL, WL, NOLL, WL L KL, UL, UL, L HOLL, WL ML UL RULC, UL NULL UL, NULL NULL HULL
, UR, UL, HEIL, NOLL NEL, NULL NOLL, NULL NOLL % SERL W, NULL NOLL, NULL, NULL WL HOLC WICC, WO, N, WUCE WL, ROLC OCC WICC, RO, NOLL, WICE, WL, NDLC, BUCC HICC, RO, NOLL, WL, WL, L
0, LR, NOLLL, HUCL, NULL, NCLC, NOLL, WULL RULL R, & 3 22 W S 278 =0 r_ r; P23 NULL, WOLL, NULL, HOCE, WULL, HOLE, NUC OLC, ML, ROLE, NOLL, ROLE, WOLL, UL, NULL, DL, ML ROLL, UL, NULL NULL HULL,HULL
n LR, NULL NULL NOLL, NULL NULL, NULL, UL NOLL, ZFS EPART W NOLL ROLL, 1L HOCL RO, AL, WL, AUCL, UL, UL, AL, AU, BUCC MUCL, RO, UL, BULL, ROLL, B AUCL, AULL, RUL, RUCC, UL, UL,
I0LR, 1L HULL, NDLL WL, 3 58 o L, NULL NULL UL AOLL SUCL B, NOLL UL RO, B AOLLRUCL, AL, MO BUCL AU, UL UL RUCL AL, NOLL BUCL L AL NULL HULL
0,1, NULL NULL HLL, NULL NULL, NULL, NULL NULL, Abeber X 4 21, FNOLLNOLL WL AL, NOLL WOLL, WOLL, NOLL WOLL WL, RELC, NOLL WOLL, WOLL, NOLL WOLL WL, L NOLL WOLL, WL, NOLL WOLL WOLL, L
0, LR, NELL, NLEL, WULL, WL, NOLL, WULL HULLNLL 2 1 I, WULE, HULL, WL UL WL WL HUCL, RUCL, NOEL  NOLL NOCL, NOCL NOLL, ML, NULE, WULL, NUCL, WUCL HUCL WUCL WL, HUCL, ROCL NOLL, NOLL, NOCL
D,UR,NULL,NULL,NULL,NULL,NLILL,NULL,NULL,NULL,E g L LILL,NULL,NULL,NULL,NULL,NULL,NULL,NLILL,NULL,NULL,NULL,NULL,NULL,NULL,NULL,NLILL,NULL,NULL,NULL,NULL,NULL,NULL,NULL,NULL,NULL
0, LR, HEL, HULL, WULL, WL, NULL, HULL HULL WL 215 ST 0 A F 2] FHLLL HLLL, HULL, HOLL, NUCL, NULL, NULL, HOLL HOLL, NOL, NUCL, HULL, HUL L, HULL HUCC UL WL B R HULL HULL, BULL HULL, HULL
WOLL LWL ML NOLL WL HULLNULL RO E 2 L FOWOLL,H, UL NOLL-HUCL: ML NOLL WUCL: HULL NULL NULL NULL L NOLL WL HULLNOLL WL HUCL UL NOLL WUCL: WU NOLL WL
1, HULL L, UL NEL, NUEL, HOLL, NOLL, NUEL 2 £ A P NOLL, MWL WL NOLL HOLL, NOLL, NOLL, NOLL, NOLL, NOLL NOLL, NOLL, WOLL, NOLE, NOLL WL WL WL NOLL HOLL, NOLL, NOLL, NOLL, NOLL
MO, NLLC HOLL, NOLL N NOLL, NOLL, UL NOLL, 3} & WO, N, HOLL, NOLL WL, HOLL, WL, MO, WOLL, NOLL, WL, NOLC WL, NOLL, WL, NOLC, WOLL, NOLL WL, NELL WL NOLL, NULL,NULL,NULL
L UL ML WL HULL HULL, HULL UL HOLL, 525 UL UL, UL HOCL HUCL, WU, WL N HULL BULL B, L UL, NOLL, HOCL, NUCL, NULL, HULL, HUCL, RULL, HULC, WL,
ML N DL NOCL UL NUEL HULL NULL UL 8 AR STE 2 AT, FNOLL W HLLL NOLL NCL HUCNOLL WL RUCL L DL WUCL NLLCNULL WULL RULLNLLLHOLL WL WL NLILL NULL HULL  HULL  HULL
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Panel_id EE2EX|ZE|A|AE H|o|E{H|0]|A RRAP DATA

i,
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25121742 AERAR oy iy

(S1) 14 o
kil

200 Charyong Zondl,,
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(81) EoirlEx City Hall
Rl bl lﬂ!uﬁd

Chaw |1] et
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(S1) ZUNEENT

BEIERRAE
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S 54717 23 |

Ttem Descriptions
Mobilesco ME-c21K (Quaksomm MDME215,/WTR1B0EL /PMBO1E
Moduls
)
Externel Accesz LTE/DC-HSPA-/HSP A+/HSUPA/HSDPA/WCD<A
LTE Relsass 5(FDD) Catsgory3 (3GPP TS 34.521/
Air Standard WCDMA Rel 98+ /HSDPA Rel 5/HSUPARal 8/

HSPA+Rel7/DC-HSPA+ Rel8

Max output powsr

LTE: 23dBm(+/-)2.7dB(Power claza:3)

RF tschnology

Zero Intermediate Frequency

Pawsr

BVDC +/- 10%

Current Consumption

Standbymods : Idle [About 16CmA)

Operating Temparaturs

-20°C ~ +50°C

Storage Temperature

-30°C ~ +T0°C

Cperating Humidity

5% ~ 85%

Storage Humidity

5% ~ 95%

Size

57 x 86 x 25. Tmm with cass

Waight

Typical 855

External Intsrface

RJ45 Ethernet Port / Push Type SIM Sockst/DC Jack/Two SMA
Type Antenna Ports(Main/Diversity) 3G/LTE/LAN Power Dual
Colar Status Ledz

Meanagement/Disgnoati
<

Web Bass Menagement form PC
USIM Management, SW Upgrade and QDM supportad by RJ45

iiiiiiiiiiiiiiiiiiiiiii

LTE 7|8t 2
sEeloj L

RESTEZEZEZE

<<Compenent>>
User Agent
Qent Cient
Chent
HTTP protocal, orotocal POP3 protocal
Server o —

<<Component>>
Web Server A

HTTP protocl #w» SMTP protocsl | <<Compongnt> >,

Server  Chent

T2 2-261 BI=90] MH W 4N ZRES

(7b LTE (Long Term Evolution) A]2=®¥l &4 w%

4G LTE+= IMT-Advancedz}al 3h= 4AMt) 74 B2 22 digh A A7) 52 AFATY)
9] Q@ FAES FESAY SUHel=

A &4 71<& LTE, Mobile WiMAX, UMBZZ & o] =}zl UMB
T 7|12 dA+= LTE, Mobile WiIMAX
WIMAXZS

Hl w3 1ot}

I L T

Ay dess o
_E:
CHETSWA o
"
A ti=

KAzt

=3 &gt A7

= 3GPPolA 7id 21 LTES] 2dd WAL &

doz wAIAY. e 19

3 2-262 LTERI Mobile WiMAXS} H|

Al 2~"le E-UTRAN(Evolved-Universal
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Serving-GW, PDN-GW, MME(Mobility Management Entity) 2.2 A% 3

E-UTRAN(Evolved-Universal Terrestrial Radio Access Network)e 7] =+(eNodeB)S 2w
st, 223, MACZ, RLCZ, RRCY| 7|5< 233t Atk & &6 4=, A& ¥99
dost, MME Ad, ¢ 339 ozl £= =4, o Ja/the F3Y Hojy e
oqemd Ao,  FAMAY I3 v F9 7S FHIH

l

Serving-GW+= E-UTRAN®| ti& IE#Ho|2=E T3t AlclEgololH, eNodeB 2] @
T 2H, 3GPP(LTE-CDMA/WCDMA) 7t =<9 WoA MAG(Mobility Anchor Gateway) 7]%,
Wzl HHE P2, e Ad & T

PDN-GW+= PDNell thsll SGi fIE|#Ho]|22 FHdl= Alo]Edelol™, Serving-GWet &
2] Non-3GPP A|~®lz}o] QIE 7, Algxiuitt #lz Ay Ay wde] P F4 o
9, 4 I/ JIZ0Ae] ERNAXE HEZo yjZ nl¥, UL/UDE &%= M7 DHCPv4,
DHCPv6 7]s< ztal UTh

MMEL SAESIA 81412191 BM2E Aol 71%< 3o, HSSE Bl A8 A5 a5
FAo] @] e REo]A W #el, Non-3GPP A4z WEYD zbe] wilele Ao 7]
T 3t Aokt 18-S 3GPP TS 23401914 AAIS LTE Al2H 7|E 2ES Jepdth

UTRAN &
SGSN
GERAN HSS
+ 53
S1-MME + Séa
MME
L'_l o1 . __—512
LTE-Uu $10

PON
Gateway

( Serving j
Gateway

UE E-UTRAN
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= f}; !0
SPR OFCS 0cs
Diameter (5p) GTP Diameter
(Gz) (Gy)
-
L
H55
Diameter Diameter
[56a) [Gx]n

S1-AP

{51-MME) MME
GTP-C
f51 1)
[}
K TEUs (' D) GTP-U GTP uere-c__ | 36 P
UE

eNB (51-U) {s5) s, (5Gi}

12l 2-264 LTE NRM(Network Reference Model)

(h) =rpd o= (SKT)

AL AT Fodole o] mnddnE

SR CERCEL S 1o

FDM

ME-C70/71K(SKT) 2&-2 LTE 48 2= d3 MDM 92153 & AH&3tslor FOTAE

APEa FYPH2E GMMP 7152 SAIsGT. Ha ska 100Mbps, A3 50Mbps
o), F4 tige

LTE 800MHz, 1.8GH:%} 3G 2165 Ao,

FD-LTE - 850/1800
UMTS - 2100

Linux OS EXY

WebUI Ef%H

Q LUALCOMM

a8l 2-265 EZ MDM 9215 & =
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ME-C70/71K IES
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oltiul s F3te] LTE BdS AMSE & o 48 ofZgAold AX(CCTV, ol&&
A 3, POS-terminal, Bank ATM)®} 235l JAEYl 7|52 A3t}

E 2-03 Sl=0 Ma S5 Al

= Uplink Downlink

FD-LTE 50Mbps 100Mbps
TD-LTE 18Mbps 61Mbps
WCDMA 384kbps 384kbps
HSDPA/HSUPA 5.76Mbps 14Mbps
HSPA+ 11Mbps 42Mbps

B AES A8 e e 2o,

Jl WL BB Tafic Signal / CCTV
' 4

Construfiox Area
Construction Area

3G/LTE Network
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Gl

T 2-94 5t=gof AW A
ltem Descriptions
Module Mobileeco ME-c21K (Qualcomm MDM9215/WTR1605L/PM8018)

External Access

LTE/DC-HSPA+/HSPA+/HSUPA/HSDPA/WCD<A

Air Standard

LTE Release 9(FDD) Category3 (3GPP TS 34.521/
WCDMA Rel’ 99+/HSDPA Rel 5/HSUPA Rel 6/
HSPA+ Rel 7/DC-HSPA+ Rel8

Max output power

LTE : 23dBm(+/-) 2.7dB (Power class:3)

RF technology

Zero Intermediate Frequency

Power

5VDC +/- 10%

Current Consumption

Standby mode : Idle (About 100mA)

Operating Temperature -20C ~ +50C
Storage Temperature -30C ~ +70C
Operating Humidity 5% ~ 95%

5% ~ 95%

Storage Humidity

Size

57 x 86 x 25.7mm with case

Weight

Typical 85g

External Interface

RJ45 Ethernet Port / Push Type SIM Socket/DC Jack/Two SMA Type
Antenna Ports(Main/Diversity) 3G/LTE/LAN/Power Dual Color Status
Leds

Management/Diagnostic

Web Base Management form PC
USIM Management, SW Upgrade and QXDM supported by RJ45
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Holg A4 mEL 7|2 A o2 REST(Representational State Transfer)”|¥F HA1S =] U3k
, REST= €& stol= 4135} 22 F4t sho]Hm|tjo] A 2FlS 93 AZE o] o784
3k & 2)olt}. RESTful Web Service= HTTP Protocol oA Au]x= & & == A F
Jdom 7t &£ ExS HTTP Protocol®] Read, Update(PUT), Deleteol]l 2tA] tj#}Ql = o
}.

2 o 9

30

< <Component=>>
User Agent

Client Client
Client

HTTP protocal HTTP|protocel POP3 protocol

Server Server Server

<< Component> > HTTP protocol < <Component = SMTP protocol < <{Component =
Web Server A Web Server B Mail Server
Server  Chent Client Server
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M Ao, A FZ THZ
@ SOAPR. T 7aslr] w43t
® stFFAol A =771 A F

W 2AY. F7}

)
r o
2
>
o
)
OINI
S



® ol 7hrke A de
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o o 292 2010 549 71E ) APL AR d3E HojEn T1dHlA EXo] RESTful
YA 20 ALE RIE7E wfg moh B fdolAs oS Iefste] REST 7]y SAlo=
< Ndetdth

2010

3% 2%

6%

“REST
“SOAP
JavaScript
“ XML-RPC
~ AtomPub

25%

JZl 2-272 REST2} SOAP Al &

E3h REST 7]8E 412 S2o|dES et st=dolE A

19 gl 4HE AT 9
.]

ok QuE9l PCO| WEB #7 ® ohe muiel A% B8Y + 9lo] FF g

Rest API =
res o =
*03 req

DotNetAge

J8! 2-273 Citst S2l0|HE HelolMe] REST 7|Ht S4l
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= 2-95 HTTP B4l Z2EE Hacs

=&t Method o
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dolg 4 28 78 W8S dad 2o ds AdS s &4 D, A AR

Set UploadForm = Server.CreateObject(“SiteGalaxyUpload.Form®)

‘IE8E 4

key = Trim(UploadForm(“KEY®))

panelld = Trim(UploadForm(“PANEL_ID%))
roadKind = Trim(UploadForm(“ROAD_KIND®))
roadOrgld = Trim(UploadForm(“ROAD_ORG_ID))
roadNum = Trim(UploadForm(“ROAD_NUM®))
roadName = Trim(UploadForm(“ROAD_NAME®))
ud = Trim(UploadForm(“UD"))

CARRIEE

imgNear1 = UploadForm(“IMG_NEAR_1%)

imgNear2 = UploadForm(“IMG_NEAR_2“)

imgNear3 = UploadForm(“IMG_NEAR_3")
)
)

imgNear4 = UploadForm(“IMG_NEAR_4°
imgNear5 = UploadForm(“IMG_NEAR_5°
imgFar1 = UploadForm(“IMG_FAR_1%)
imgFar2 = UploadForm(“IMG_FAR_2)

CRIRIFEE S
x = UploadForm(“X“)
y = UploadForm(“Y“)

AR AR F2E RES A% FHAA AR ARE Bdtel AFe= mEol

%
FAE et 2ok

3
t
o
o

o

¢

Function uploadFile( pFso, pFile, pPanelRoadKind, pPanelRoadOrgld,
pPanelRoadNum, pPanelRoadName, pPanelUD )

Dim fncSaveFilePath, fncFolderPath
Dim fncFileName, fncFileExt

Dim thumbResult, fncFilePathName
Dim fncAllowExt

fncAllowExt = “jpg,jpeg” S| EE =&AL

fncSaveFilePath = “ “

If (Not IsNull(pFile)) And pFile <> ““ Then

fncFolderPath = createFolder_panellmg( pFso,

pPanelRoadKind,
pPanelRoadOrgld,
pPanelRoadNum,
pPanelRoadName,
pPanelUD )

fncFileName = pFile.FilePath
fncFileName = getFileNameExt(fncFileName)
fncFileExt getFileExt(fncFileName)

SR M=
If ExtCheck(fncAllowExt, fncFileExt) = True Then
fncFilePathName= fncFolderPath & fncFileName
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pFile.SaveAs(
IMAGE_PATH_ORIGINAL & fncFilePathName)
retvVal = createThumbnail(
IMAGE_PATH_ORIGINAL & fncFilePathName,
IMAGE_PATH & fncFilePathName,

400,
300,
90)
fncSaveFilePath = Replace(fncFilePathName, “\“, “/)
End If
End If
uploadFile = fncSaveFilePath

End Function

‘Injection Al 2E T+

roadKind = inputReplace( roadKind )
roadOrgld = inputReplace( roadOrgld )
roadNum = inputReplace( roadNum )
roadName = inputReplace( roadName )
ud = inputReplace( ud )

function inputReplace(v)
Dim retV : retV = v
If IsNull( retV ) Or retV = ““ Then

Else
retV = replace(retV, ““, “&#39;%)
retV = replace(retV, ““““, “&#34;%)
retV = replace(retV, “<*, “&#60;")
retV = replace(retV, “<*, “&lt;")
retV = replace(retV, >, “&#62;)
retV = replace(retV, “>“, “&gt;)
retV = replace(retV, “/%, “&#47;")
retV = replace(retV, “*“, “&#96;)
retV = replace(retV, “&“, “&amp;)

End If

inputReplace = retV
end Function

dolguo]l 2 dF EE2 FAI AHE Holg o]z WY
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‘He|E fIst dlojy HEt

panelld = sqglValueConvert( panelld, “I° )
roadKind = sqglValueConvert( roadKind, “C* )
roadOrgld = sqlValueConvert( roadOrgld, “C* )
roadNum = sglValueConvert( roadNum, “C* )
roadName = sqlValueConvert( roadName, “C* )
ud = sqlValueConvert( ud, “C* )

x = sqlValueConvert( x, “I )

y = sqlValueConvert( y, “I*)

saveNearimg1 = sqlValueConvert( saveNearimg1, “C* )
saveNearlmg2 = sqlValueConvert( saveNearimg2, “C* )
saveNearimg3 = sqlValueConvert( saveNearimg3, “C* )
saveNearimg4 = sqlValueConvert( saveNearimg4, “C* )
saveNearimg5 = sqlValueConvert( saveNearImgS “C*)
saveFarlimg1 = sqlValueConvert( saveFarimg1, “C* )

saveFarlmg2 = sqlValueConvert( saveFarimg2, “C* )

‘INSERT A!3H
Call doOpen(db)
sql = “INSERT INTO T_PIC_PANEL

& ( ID, ID_ ROAD KIND, ID_ORG_ID, ID_ROAD_NUM,
ID_ROAD_NAME, “_

& ID_DIRECTION, NEAR_IMG1, NEAR_IMG2, NEAR_IMG3,
NEAR_IMG4, “

& NEAR_IMG5, FAR_IMG, FAR_IMG2, XNOR, YNOR ) VALUES (

“

“ o«

panelld
roadKind
roadOrgld
roadNum
roadName

ud
saveNearimg1
saveNearimg?2
saveNearimg3
saveNearimg4
saveNearlmg5
saveFarimg1
saveFarimg?2
X

y

db.execute sql

Call dbClose(db)

PR
“ o«

-
“ o«

-

“ o«
LR—
131
-
“ o«

“ «
|-
“ o«
|-
“ o«
|-
“ o«
|-
“ o«
|-
“ o«
|-

“ o«

|-
“ o«

“3“_

Q0 Q0 Q0 Q0 Q0 Q0 Q0 QO Q0 QO QO Q0 QO Qo Qo
Q0 0 Q0 Q0 Q0 Q0 Q0 QO Q0 Q QO Q0 QO Qo Q

Q) =28A A" Aol taFe oy HAFo] 7 Felol
i)y

ko] dolEE s}e dolE & Fo] 4218t Multi-part/Form -DataE o] €3 ©o]E

S wA1S kit Multi-part Form-datas HTTP Z2EE-S o] 83 Ho]E ZFAIA,

SARE & deolHe 39 4 F 3tU=E POSTHAEE o] &3 HTTP FAIAl thest

HolE(EA4Y, 7Y )2 A4 u) A&3Th 7B o7 9 Alo]E A
A BEf$-A o ®Edst= Holg|E HITP Z2EZS &
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Multi-part Form Data %4]
(Clo|E{ & BEsH YE Ha])

x4y Beq wiog jed-pinpy

2l 2-275 Multi-part/Form DataZ 0|3t |05 &5l

£ 2-96 YA CIO[E| MAl ARSI olmT ¥4

o T
Enctype Description
o 7|2zt &S ®o| 2= 2AE AZF S
application/x-www-form-urlencoded (@S wyn =~ ASCH HEX 2tO2 HH3h)
multipart/form-data et o= Ctfst H|0|E{Qt O|O|X] MEA| ALSEICEH
] ZHHe  w“in = o|§;_|:|3|.7(||:||-
O 1= — o —
text/plain ExSxl= o|3CIslA| oH=C}

URL &=

E ool ol

ME =

Request Header & &

~

Request Data 7 £ (Option)

o

Response Header =4I|

I‘I‘I.I

*
*

Response Body =4I

-

%z =8

2l 2-276 HTTP Z2EE & =
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$ O8e EgoldEY YA HITP ZE2EF SEA
ste] =2]3}3 13 o]t}. Request Header A4A] 9159 E
Multi-part/Form-data® &24]S A|AHstx Z+ HolHE + = BoundaryE Aot}
Request Data A% Al 9JollA AH2lg BoundaryE o] &3] 7 dvlo]EE NEFOE TA A
oste] dHloly FxE At AT SEYOIJETE f19 AAUE HlolHE A
A 2o A= Headerol A <¥ BoundaryE 7|30 2 ©loEE s)jAste] &8 5 gl

ol
o

Y= ZEA A FRE Q9F
Add = =T, o o

e
il

ol
A iR
W, o

=

FORM Bl 1 AF£41o] ARE Tghokst Fe(A ety HE SHE dgute}l 71 e A
HE {rl= 985 k. o] FORM2 2714 WA o2 545 ste=t GET(HZE) W43}
POST ®h2jo] dth. Helg-A o] FARES HH 033 o]  http://cafe6.daum.net/Cafe-
bin/intro.html?cafe=asp ¥ UElY= Wd)o] GETWAo]al ®Ho|x] ¢r= Zo] POST ®r& o]t}

GET : HTTP9] “get” W o2 3% dlo]E A E(Form Data Set)7} Action A EZHEo°] A
A= URI 8 E2% (98 BE3dte] Fr7i5 1, o] A URIE A7 dlo] " E(Processing
Agenp)ell Al Hujzith

POST : HTTP9| “post” WH o &, £ HolE AEE Zo HEio)| x3t5 o] g oA
ANA Btk FORM Ej19] Method o POST 2}i 21, Agsta &= eSS HE,
a2~ 53 22 FORM E=o 83Ut GET ®%o =g
ol Aol A7) wWEo| AHE e dHolHE ALstua & wol= POST W
t}. 3kA %k POST W4)& FORM ©Ej19} FORM ZE=Z Algsfof 3thes o
A s g drlaa & wjols GET W4 WA URL Holl ? & & S o]

<= A= Zlo] mEF otk

jin)
o
s}
i
=
ofy
et
Jz =
ro 2% (m

to
>

o{:o?g
% &
>

& op
NI

“get” WS Fo] 2 FI(side-effects)E FLAITIA] XS wo] A&l of gt B
o] o] B v o] ~(database) A& Kol 2 & Fside-effect)7} Lol o] “get” ¥
| AL&HT. A& =], B Fo] HolEM ol ~E FASAY, AHl 2ol FS(subscription)

I‘Il‘ o

i

b 5, Auzot BE 538 fus

[

Feo MelE FhE, “post’ ol ALgH ook I

o

FORMe| €42 ta3 2t

m

@ Action : FORM © = @& A2 of 71 A tiido] == URLE Action &4
ol d&@3e}. o) <form method="post” action="index.asp“>

@ Name : FORM el 27} o2 7} & A5 24249 g8 78S 27t ded o] |
Name &Aool kS Fo FEITE o) <form method="post” action="index.asp”
name="myform">

@ Enctype : Enctype &A4S A&t A$E= dolH
A F7HAE e F Atk A HA B

%= “application/x-www-urlencoded” WH2jol™, &
Sk QlFY W] o2 “multipart/form-data® ot}
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OB 2-277 SYASEE 8=

LHATEES T3 A AFUelyo o= v o AFdolE & Multi-part /

L
Form Data® T oM the] £4¢ shiel HolHe %ol We A4 A

--_KGI_8FF9BD12-AD9B-4428-911F-5461988F0E10_KGI_
Content-Disposition: form-data; name="KEY"
53ED021E233B410F8AD758056DA1064F
--_KGI_8FF9BD12-AD9B-4428-911F-5461988F0E10_KGI_
Content-Disposition: form-data; name="PANEL_ID*
25077364
--_KGI_8FF9BD12-AD9B-4428-911F-5461988F0E10_KGI_
Content-Disposition: form-data; name="ROAD_KIND*

NR
--_KGI_8FF9BD12-AD9B-4428-911F-5461988F0E10_KGI_
Content-Disposition: form-data; name="ROAD_NUM"

15
--_KGI_8FF9BD12-AD9B-4428-911F-5461988F0E10_KGI_
Content-Disposition: form-data; name="ROAD_NAME"
KGILOLOk
--_KGI_8FF9BD12-AD9B-4428-911F-5461988F0E10_KGI_
Content-Disposition: form-data; name="UD"

D
--_KGI_8FF9BD12-AD9B-4428-911F-5461988F0E10_KGI_
Content-Disposition: form-data; name="X"

175832.592
--_KGI_8FF9BD12-AD9B-4428-911F-5461988F0E10_KGI_
Content-Disposition: form-data; name="Y"

447216.576
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S
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ojxigjolE |2 ojFgols | F= Holg
HE e
.................. ye HEZ H=

b sannmmidl T | —— e Clojg H=

\ / oy 7ieE 3=
------ - ol% Holy 2=

2 2-278 AMEIHO|E| HERE TME

AHHoH dEEES B AHE AFdolHe de tE#d 2t AFdolHe
Multi-part/Form Data® FAE Lo, o|zldolH e EES T3 HEE violydg HolE
7F ol o] AFHT. =2 EA AYAILE AW IEA= FAEH Hloju g HolH
E T3l ARIARE ATt Aol AAeA Hrh

--_KGI_8FF9BD12-AD9B-4428-911F-5461988F0E10_KGI_
Content-Disposition: form-data; name="IMG_NEAR_1"; filename="2.jpg"
Content_Type: image/jpg

Content-Transfer-Encoding: binary

<< ufed dHio[{2] H[olEf >>

--_KGI_8FF9BD12-AD9B-4428-911F-5461988F0E10_KGI_- -

E2Ed 34U AT F AA BARARE Agsel B A% AnTE 4
o s CERE LR EEEE
A7) e ARTEE HAY Wl AA BA - o JEA, FAEATE Leiste] 5

=
Pt EREA AF JEor EuAt A PHEA, BIEA, o|FEA, wAHE



A, BAEA, 7IgZ2AR FES T Utk & dAFodAE 4 ZAE ARLE F s AFgS
ARTEE AT o8 TS £ FANH ATve EEEA 4 BASL
A% Ane AZA
G +3 AAE £ G4 Gl UF ARE BIVY. FAHEZEA) 48w
5 E2Ed, B20% D, =4us, 229, 4ol 4R, AF84, EATEEATH)
AAABR, FAZ27], IAPFF 5o ARE A3t dolH Fx= 193 2.
class CENGInfoClass {
public :

CString m_strPanellD; HREZ T ID

CString m_strRoad_Kind; N2 Ed

//char Road_Kind2[2]; HEREH2

CString m_strOrg ID; A2/ (2] 7] ZHD)

CString m_strRoad Num; NS

CString m_strRoad Name; /T EY

CString m_strDirection; I g e R A

CString m_strPjCode; HBADE

CString m_strPollType; WA =8 4

double m_dGpsXNor; Xzt 8

double m dGpsYNor; Y38

double m_dXNorTW; X2 B2

double m dYNorTW; HYZ B2

int m nAngle; N E (A S = F )

CString m_strimgPath; /olnlz 4=

CString m_strDefaultPanellD;

int m_nPJType;

int m_nImgWidth; // 0] 0] 7] Width

int m_nImgHeight; // 0] 0] A] Height

35

J8l 2-2719 =3 EXERH MYY= Mol fx
TH ZAZFEYH HAErE 43 E2RA HAEE MECRE EE2RA 4 AYS T

B ¥ RARRE YEAT Tz ARSES AASN AR AnE s8R} BE
UE 538l &g 5 slorn, E2FARYA=Hd 2AYEE AE8S 5 At 1YY
of g AHEFS T 189 Zoh
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Ashe, B4 AIE BEY WRAZTEE A3 5 Utk
© RoadsignExtractor VOS50 o]
CHemre o
& SRR [oWrrojects WE 2. 712 SWrosdSorxtractor W20 19004 B EW19° 4
Z-SHHFH A EH # (orsso B ( [ 2| )
TQJE I;I il C ENGEY [P E = E NS £ Wioeds 04 EW L _I
Option...
| | Bk -
i 5 |
N/2/35.. U 250 24} AF)
+uEn 25 - i
snawy 0 =1
ENIE 403-3
ECTI )
ERSAC) 23001615000
ER#My) 226393828130
812} 0000000
S5y 0,000000
ASE-XD 12D
E 3] ¥4 3R
A
Erynnn
. HHEIC -
Ea | weien | uswa | wngea | uwas |22 |
O 2-281 Z2#X| 24 I s Ul
SEEA B4 ARE AFH] 9% WEAFLY FYx FERE O Y 2ok ¥
Ao BB&EHL AT wols 2o (CResultBaso)ZREl psn Y Ao S4L
1HF F4 ¥ SY=E FAsI e, BEFEAY A HEo WFHERE AL 5
+ Z ~(CDirResultltem)ES & 3} %3 o}
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CResultBase

CDirResultltem I CBranchResult I CMileageResult CRouteResult I
CDirResultItem I COtherResult I CBoundResult I

a7 2-282 oHEHE HEE M| U8 Saa 7=

a2 WEFEA U GA SR F2E Rolen BEFEA FYzde B
%

15t CDirResultltem Zej29] 2#7F AHel=lo] 9low, CDirResultltemol] & uj

CResultBase CDirResult <y——-- CDirResultTtem
) enum {_MAX _DIRECRION=4 } ; enum {_NOM_FAR=0, NOM NEARI,
%:ﬂst;;d:ﬂ:gg;;m intm_nDirNum; _NOM_NEAR2, NOM MAX};
CSizmi k—m@esize- 3 CDirResultltem Ttringm,_stDir. 2R
CENGIafoChssm EngData: m_cDirlnfo[ MAX DIRECRION]/AE (0 CString m_strNomina[ NOM_MAXy/Z] (0=
N -HA, ([2)- A A7, (1, =27

infine int GetPanelType(): BOOLm bLIC: (UARAE K2

. . ; /! On the Way
m: gm’lm _ virtual CResultBase® Createlnstance(void) : CString m_strOnRKI/EE 228, 9 =4
: virtual CResultBase® Clone(void) ; a)
intine CSized ImageSize() : . . CString m_strOnRK2/(A], F, F5 21 2
inline CENGHafoClass& EngData() ; e (BT AE])
: inline int& DirNum() : CString m_strOnRNumy/ -3 H &
S infine bool IsDirFull() ;
oAl e = infine BOOL IC0 : csT;mtze: CTRK1E R EEE 2
: : T : L JEREYE O
virtual CResultBase* Clone(veid) = 0; inline BOOL& ICTag0) : g
& CString m_sttToRK2J0(A, 7, F 5 €W 34
[imp i infine CDirResultltem® GetDirlnfoArray0):; PR
virtual bool Export(LPVOID pParam) = 0; T e tinforrray(); =*H2l) ] N
e bool T LPVOID pParam)=0: ﬁd:x ?];}uResult[tem& GetDirInfo(int CString m_strToRNumy/le A E
e e (A T el -
inline CDuResultltemd

AddDirltem(CDirResultTtem &cDirltem) ;

I/ Import/Export
virtual bool Export(LPVOID pParam);
virtual bool Import(LPVOID pParam);

T8l 2-283 wekEX[el XMEALX
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1% 2-284 Open-API 7|8 CHAX|Y EH 7S JiH=

Open-APIgk #A4lo] B {3 AR ofZeAold 55 B BE A2"HAdA HESAE &
sto] 28T 5 AEF Fsts A2 HolHE Ao & Se dsta FHAF<l <
g#fo] 2o AFa= AL LI Open-APle] 2 7|&& [E 2-97)7 7t}

FE 2-97 Open-APl 7|&
7= = rE
REST Representational _State Transfer ]
URZ|Ete] EAH B RtEl 541 OFF| A
TEIE SO i maloix aedel BAMA Tl A A
JSON Javascrjpt Object Notation o o
EXAESE 0B E M| E5hHs 22| Data weh 4
RSS S0 =0 oist F=/24E HEjo| T=
jom  EIE TS Mui2 S lolet Etof chet 4393t By
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E 2-98 QHHX|H HHE 2|5t Open-API HA|

k=) APIH A
Hotg 2{sf ALESAL 210212 Sto] Key €42 tHtetsl= 7|1sE
st UCE
279l Login {DOMAIN }outside/startProduct/Login.asp
(AFEAIRIB) 9 Parameter
loginld : AF=X} ID
loginPw : H|ZEHS
SEY QHHX|Y AtMnt cHE ohfX|H, POI, FH EX|GM S
25t X[HE H|wst= 7|sE st ULt
{DOMAIN }
outside/startProduct/FindActualText.asp
SUX[H , Parameter
bl FindActualText key V=S \eT
strText : 2AMEl QHHX|YH EZ[AE
dx : Bessel TM S2 & Xzt®
dy : Bessel TM S22 H YZt®E
dLimit : 2|
HEY QHHX|H ATt CHE QHHX|H, POl =8 FEX[OAM &
AR HIWE 2[5t FEHAE Btetste 7|2 sdstn Ut
{DOMAIN }
outside/startProduct/FindSimilarText.asp
2 ALK H e Parameter
?_E_:L IZF_§| FindSimilarText kgya ee: NS
strText : EAM =] OHHX|H
dx : Bessel TM SE 28 XZ&t®
dy : Bessel TM SF 28 YZ&t®
dLimit : HZ|

7h AF8-AF Q15 API

5)
stk APl 2% Azt AgA 718 WBEtL, SYIE SUAY wlm, FAAY Hw
a3

APl 3% w A&tk AREA} )15 APl 7 &S o 2o
<%
| sol A ¢ @ak AE 239l
Option Explicit
%>
<!-- #include virtual="/Common/define.asp" -->
<!-- #include virtual="/Common/dbcon.asp" -->
<!== #include virtual="/Common/commonFunction.asp" ——>
<!-- #include virtual="/Common/encrypt.asp" —->
<%
On Error Resume Next
Dim loginld, loginPw, logined
Dim key, userName
Dim db, rs
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nn

key =
logined = 0

loginld = Trim(Request.Form("loginId"))
loginPw = Trim(Request.Form("loginPw"))

'loginld = "superadmin"
'loginPw = "rhksflwk!!"

If loginld <> "" And loginPw <> "" Then
logined = userStatusCheck("L", loginld, loginPw, null)
If Left(logined, 1) = "1" Then
Call dbOpen(db)
Call rsOpen(rs, "WEBAPIKEY, USER_NAME",
"t_user U left join t_admin_org A on U.org_id=A.org_id",
"U.user_id=""&loginld&"", Null, db)
If Not rs.Eof Then
key = Trim(rs("WEBAPIKEY"))
userName = rs("USER_NAME")
If userName <> "" Then
userName=Trim({nSEED(userName,"D"))
End If
End If
Call rsClose(rs)
Call dbClose(db)
End If
End If
If key <> "" Then

response.write key &

||| n

& userName
End If

%>

(L) LA Hlal API

9y MNAE AP o B A, POL ¥ FA A LI AHES Hluste Y
3k ShR|Ho] EA3t=A] JHE B3tst= APlo|th APl 43 Al A&7 Q1F AAE AA
FAE 715 AR HAEst 7tE APIQIA] AF3H T AP & W82 thed 2ok

<%

| Aol A4 : G ARE FAAY vlw

Option Explicit

%>

<!-- #include virtual="/Common/define.asp" -->

<!-- #include virtual="/Common/dbcon.asp" -->

<!-- #include virtual="/Common/CommonFunction.asp" —=>

<%

On Error Resume Next
Dim retVal
Dim db, rs, objCmd
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Dim Text, dx, dy, dLimit, dSubLimit, sWhere

Dim aSQLs(4)
Dim i, j, strTemp
Dim sDel, arrText, TextCnt

Text = Trim(Request.Form("strText"))
dx = Trim(Request.Form("dx"))
dy = Trim(Request.Form("dy"))

dLimit = Trim(Request.Form("dLimit"))
dSubLimit = dLimit/5

sDel ="|"

retVal ="

nullString = "(NULL)"
strTemp = Replace( Text, """, "")

arrText = Split(strTemp, sDel)
TextCnt = UBound(arrText)

Call dbOpen( db )

For i = 0 To TextCnt Step 1
Text = arrText(i)
'response.write Text & "<BR>"

" e A Ha
" RA EAIA A ARSE = A (D E] ARl
CEdR hiAE o] EAEEA AL
aSQLs(0) = "SELECT COUNT(DISTINCT(PLACENAME)) AS COUNT "_
& "FROM T_TMP_PN_STATS "_
& "WHERE PLACENAME = " & Text & ""

" P Al FLE A o] EAls=A] A '/RSMC_ROADH| o] &
sWhere = " WHERE MIN_Y < " & dy+ dSubLimit

& " AND MAX_Y < " & dy-dSubLimit

& " AND MIN_X < " & dx+ dSubLimit

& " AND MAX_X < " & dx—dSubLimit
aSQLs(1) = strSQL1

& " WHERE LENGTH(NAME) > 1 AND NAME = "

& Text & "

" POIN A &dg tyixIg o] EA)ek=A] AAF 'RSMC_BADM Hl o] &
sWhere = ""
aSQLs(2) = strSQL2

& " WHERE NAME =" & Text & ""

" EA A AR A T S YE Aol EAlE=A AL
aSQLs(3) = strSQL3
& ") WHERE NAME =" & Text & """
Dim nCount, nResult, sResult
For j =0 To 3
Call rsOpen_sql( rs, aSQLs(j), db )
nCount = Trim( rs( "COUNT" ) )
If nCount > O Then
sResult = Text
Call rsClose( rs )
Exit For
End If
Call rsClose( rs )
Next
If nCount > O Then
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Exit For
End If
Next

Call dbCLose( db )
response.write sResult

%>

() A S FRT 23] APl

FAAY FRF 23 AP REF AT ART B AW, POL FH EA oA
YYH AelE F0E FAAY MRS £ FRFS o} WAHFE APlolh AP 5
=

18 AR Agstal s7kE APIIA AEEA

<%
' HolAAHdH + & AHE FAAHE Bl
Option Explicit

%>

<!-- #include virtual="/Common/define.asp" —->

<!=- #include virtual="/Common/dbcon.asp" -->

<!-- #include virtual="/Common/CommonFunction.asp" ——>
<%

On Error Resume Next

Dim db, rs, objCmd
Dim Text, dx, dy, dLimit, dSubLimit, sWhere, sPOIWhere
Dim aSQLs(5)

Text Trim(Request.Form("strText"))
dx = Trim(Request.Form("dx"))

dy Trim(Request.Form("dy"))
dLimit Trim(Request.Form("dLimit"))
dSubLimit= dLimit/5

R Rt

Dim nMinTextLen, nMaxTextLen
nMinTextLen = Len(Text)/2 - 1
nMaxTextLen = Len(Text)/2 + 1

aSQLs(0) = "SELECT DISTINCT(PLACENAME) AS NAME "_
& "FROM T_TMP_PN_STATS "_
& "WHERE LENGTH(PLACENAME) BETWEEN "
& nMinTextLen & " AND " & nMaxTextLen

sWhere = " WHERE MIN_Y <" & dy+ dSubLimit
& " AND MAX_Y < " & dy-dSubLimit
& " AND MIN_X <" & dx+ dSubLimit
& " AND MAX_ X < " & dx-dSubLimit
sPOIWhere = " AND X_COORD > " & dx-dSubLimit
& " AND X_COORD < " & dx+ dSubLimit
& " AND Y_COORD > " & dy+ dSubLimit
& " AND Y_COORD < " & dy-dSubLimit
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%>

aSQLs(1) = strSQL1
& " WHERE LENGTH(NAME) BETWEEN " & nMinTextLen
& " AND " & nMaxTextLen & " "

aSQLs(2) = strSQL2
& "WHERE LENGTH(NAME) BETWEEN " & nMinTextLen
& " AND " & nMaxTextLen
& " AND ABS(CX- " & dx & ") <" & dLimit
& " AND ABS(CY- " & dy & ") < " & dLimit

aSQLs(3) = strSQL3
& "WHERE LENGTH(NNAME) BETWEEN " & nMinTextLen
& " AND " & nMaxTextLen & " AND ABS(CX- " & dx & ") <"
& dLimit & " AND ABS(CY- " & dy & ") < " & dLimit

If dx < O Then

dx = dx * -1
End If
If dy < O Then

dy = dy * -1
End If

If dx <= 0.001 And dy <= 0.001 Then
aSQLs(4) = strSQL4
Else
aSQLs(4) = strSQL4
& "WHERE XNOR BETWEEN "& dx-dSubLimit
&" AND "& dx+dSubLimit & " "_
& " AND YNOR BETWEEN "& dy-dSubLimit
&" AND "& dy+ dSubLimit
End If

Dim strName, strNames
strNames ="

Call dbOpen( db )
Dim i
For i =0 To 4

Call rsOpen_sql( rs, aSQLs(), db )
Do While Not rs.Eof
strName = Trim( rs( "NAME" ) )
If strNames = "" Then
strNames = strNames & strName

Else
strNames = strNames & "|" & strName
End If
rs.MoveNext
Loop
Call rsClose( rs )
Next
Call dbCLose( db )
TRAE E EALR wade FeoldudA AY 4 v el

response.write strNames
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