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2% & Plate tagging© 2 2 &3 Rectangle EdlolYd 2+
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Opencv Z~E @202 a2z dagel=

& License plate selection

By OpenaLPR Training Ut

Image 1/ 6
114480_66_out_2021--4152_594037_65.jpg | Frevious | | Jump To, Mext

Plate number: | 15119664 Plate region: ki [ Light-on-Dark letters

o0 | [Resetcomers| Delete & Save Sate Cancel Help

B Openai

Image 6/ 6

_— , Images tagged: 2
Iplate_20210109152456_210022_43,jpg Previous | |Jump Ta... Hext

Total plates: 2

Number of tagged license plates: 1

Plate number: | BE24004

Plate region: ki [ Light-on-Dark letiers

|Reset comers| |Delete & Save Saye Cancel Help
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MESEA BET
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= X SoEEE | UUAEE | UEAET uey weE
1 20208 058 092 45 18 4 22 2 89 24mm 97.4%
2 20204 058 108 19 5 3 8 1 28 88.4%

3 20203 058 112 53 ] 3 12 1 [ 93,5
4 20205 058 122 42 3 0 3 0 45 100.0%
5 20209 058 132 75 15 5 20 3 104 91.3%
[ 20202 052 14= 73 4 5 ] 3 85 95.5%
7 20202 058 152 43 2 ] 2 4 55 12mm 92.7%
3 20208 058 162 15 4 1 5 2 23 91.3%
g 20208 058 172 17 2 0 Fa 2 21 80.5%
10 20204 052 182 18 4 0 4 1 21 29.8mm  95.2%
11 20203 05E 152 25 s 1] 2 2 8 19mm 93.1%
12 20209 052 202 73 5 2 7 4 84 952%
13 20205 052 212 38 17 2 15 3 58 94.6%
14 20208 05E 222 36 [ 2 3 3 47 936%
15 20208 05 232 36 4 1 5 3 44 93.2%
18 20203 052 242 28 3 1 4 4 36 145mm  88.9%

"J’i 640 % 2 128 44 813 94.3% (BF)
MESEA MET

HE T = | SRS | OAgES ERUT |u7y s
1 20208 052 092 1] 5 1 35 24mm 97.1%
2 20205 058 102 0 5 0 20 100.0%
3 20209 05E 112 5 20 3 40 67.5%
4 202083 058 122 1 8 ] 24 100.0%
5 20203 058 132 0 5 2 13 38.9%
5 202043 058 142 1 3 4 % B4E%
T 2020 052 152 1 [ 4 30 12Zmm B6.7%
3 20202 052 162 ] 2 2 15 87.5%
E] 20209 058 17= 0 1 7 7 51.3%
10 20208 052 182 0 7 2 18 29.8mm  88.9%
1 20204 05E 152 1 g 4 ) 19mm 89.7%
12 20204 058 202 1] 1] 3 18 81.3%
13 20208 058 112 0 1 2 25 92.0%
14 20209 058 222 1] 3 2 18 88.9%
15 20203 058 232 2 5 0 21 100.0%
18 20205 052 248 0 2 1 20 14.5mm  95.0%

EZ] 1 84 42 389 90.0% (BF)
i & H2ZE ($HAD
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@ 1T Tlutel2 74 W

Hw g & M| Z= At =42 & M AL (4, 718) ARZE

Front Frame KEA| 7H 2t = A 778+150+150
Rear Door Kb 7H et = A 685+35
AFCHLED PCB | Rbd7Ht 2 5030
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Batal REA| 7H L =k cletol
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#H Ol A F{HH Rh&| 7H et =& CjdiolA 235
B} 82«78
IR Sensor PCB RER| 7K et = A
2l =4
B} 140+80
ONE Board PCB | Ahxl|7H gt =4
Ma 2 MA Control
Pi 2= 2l EIpS 8536
Raspberry Pi 3 = s Z2q8 Mol o 2=
LED Cover REA| 70 & =4 150%150%100




IR Sensor Cover | Xbxf|7H gt = A 80+80+4T
CAMERA MODULE| X}x| 74 gt =4 30+30+20
ArzF 2o
ULTRASONIC Q22
M E| =4t .
SENSOR AtzF Hel 24X
100%100+20
SMPS Meal Well 2 A B
F NMesg FHX
O-RING o & e ®18




SCREW Tof = Z Ak 3+6
HE TFoh = e M-4 L
RO
PCB 11X
Xbx| 7H et 2 Ak 190+110+100
BRACKET
SD CARD stol = A Z Ak 16GB
80+80
b AT 7 o 23t o 24




@ B& AA AR

o | REE == X & Rk SIZE 2 AR
1 Front Frame SS400 1 778+150%150 st=
2 Rear Door SS400 1 685+35 st=
3 2 LED PCB FR4 1.6T 4 50«50 ot=
4 Zof el LED PCB FR4 1.6T 1 114x78 oh=
5 IR Sensor PCB FR4 1.6T 1 82+78 sh=
6 ONE Board PCB FR4 1.6T 1 140+80 st=
7 Raspberry Pi 3 FR4 16T 1 85+56 o=
8 Atek LED Cover ABS 1 150+150+100 st=
9 Zhof oI LED Cover ABS 1 82.5+65+4T k=
10 IR Sensor Cover otz 1 80+80+4T sh=
11 | GA-15 CAMERA MODULE FR4 1.2T 1 30+30+20 o=

ULTRASONIC ~
12 PC 1 22 st=
SENSOR
13 SMPS CEM1+SS400 1 100x100+20 ==
WATERPROOF _
14 - 1 80+80 St=
SPEAKER
15 O-RING RUBBER 1 18 ot=
16 SCREW SS400 22 3+6 k=
17 HE SS400 16 M-4 sh=
18 PCB ™ BRACKET SS400 1 - sh=
19 SD CARD - 1 - cf at
® FaREe] 29
= H =9 M= 2 Spec
1. Dominant Wavelength : 845nm
1 IR SENSOR PCB 2.Luminous Flux @ 475mW
3. Viewing Angle @ 120°
1. Port : 12V 4EA / 5V 2EA / GPIO 1EA
2 OBE Board PCB o
2. Type : Relay Switching
1. Active array Size :2 59 1 (H) =1944 (V)
2. Output Format : 8/10bit RGB RAW output
3. Image transfer rate : QSXGA@ 15fps
3 CAMERA MODULE _ , _
4. Angular Field of view : Diagonal : 85.1°
Horizontal : 73.1°
Vertical : 40.0°
1. Nominal frequency : 40[KHz]
4 ULTRASONIC SENSOR 2. Detectable Range : 0.375m
3. TRX baud-rade : 9600bps, no parity, 1 stop, 8 data
1. DC output voltage : 12V
5 SMPS 5

Rated current : 3A




3. Frequency Range : 47763Hz
4. Efficiency : 81%
1. Processor : 1.2GHz Quad-Core ARM Cortex—A53
) 2. Memory : 1GB LPDDR2
6 Raspberry Pi 3
3. Port : HDMI 1EA / USB 4 x USB 2.0 / GPIO 1EA
CAMERA(15pin) / Display / SD Slot
1. Memory : 16GB
7 SD Card

Type : MLC Type
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o 2% BAZZIW A (Web)
1) A(Web) 72

oD AN BH

S W&
Server Address aipcs.innocns.co.kr
Port 8088
s HTTP URL &% Post 4|
Gl o B EF Y Json

O wEA] A - Gl5v2 @3t A ko] HolE A g
- Apache2 A= 8 5 AW #A]E)
- Ubuntu(&%) - 18.04 LTS Server H{T HAX|(E|AIHH),
Linux wjzghe] U3 dlnit Ald OSAHE-
- Nginx( A9 2) YA - Restful api 73
- https TE2EZF(443ZLE) A& (http, port 80 AF&3}A &g) - W3p4
- SSL rsa A5A] g (SHA-256 3fAlLaig]s AFE)
- n=4°] A3t URL F4)
@ HAH - ¢ ZyHdea 2 FE8

@b JQuery(A o] F 2))

71 Q71D gol AHEEtal JE AHAIHE FolrFeloln |, F9l 31
AHE AJaxE AHE-Sh=dl pre pluging sl of AR&-

WP Ajax & o] &3 ¥l57]14 URL 54!
o}z - Ajax(Asynchronous JavaScript and XML, ofo]& 2)+=
o ZeA A A& S8l otgfet ZFS =S o83t ¢ AN
@ HZ5e REX~EH 37 A ALE - Responsive web (W53 <)
bootstrap - YACIEE A BHE & Al =945+ HIML, CSS, JS Z#H 4=
13- (responsive) ¢ 7|Hke] &Y=,

@ json HoJE EF]oz mlEdof {-> ARt T

-

JSON(A| ©]£2)- JavaSript Object Notation, LHAE & 2o B ~EZS AL83}
e E2E 9

@ Web/App AW - 53F, A, BEA

H, O

Ll

A7 Al A



@ dlo]Ejulo] 2
- MariaDB(v}2]o}tin]) - mysql Ver 15.1 Distrib 10.1.34-MariaDB HZ A %]

E 429 #AF wolEH o]~ #e] AlZ~RI(RDBMS)olt. MySQL¥ &3
2 F&Z 7|Hko 2 3y, GPL v2 golAd 25 wEn

P fo

® Restful(REpresentational State Transfer) API
@D Restful api
https://brainbackdoor.tistory.com/53 &-&

@ Django framework(gal Z 2 9]=) + Nginx 9%

@ ©st Mmzk URL &4
@ URL ¢+&38} - SHA256 AM&

AEATEIHILS) oA AHgshe das)t dags
Restful - GET, PUT, DELETE, UPDATE (CRUD 4

CRUD - HFEH ALZES o7} 7HA & 7184l dHolg AHg 7|5
Create(?§43), Read(2]7]), Update(Z§ 1), Delete(2}#))

GET(Read), PUT(" A or 4%)), UPDATE(Update), DELETE(delete)

W £54 Z2ez
- 25AH A% AN AT AW E
1

H RS |
- AR £FBE TFA HE AP
=
=

e

Fd AEHE

- A 23] BEL V€ ARASAIAEY 3le DB £&
- A" 2=EAAY DBE $I9AHE Sync 3

BT

AT YAl =8 AP E st
Request
Status : ok
Response
LSTE BIUS
Request
Status : ok
Response




(th Query A<

Request =
1 AR QUAl FH A2HS 2Z[AE
2 AE5EE wgA wIZUE

() URL Query

D A% AQA FFAYA 2 AFAE B 2E

- URL : http://aipcs.innocns.co.kr:10443
- http://aipcs.innocns.co.kr/process.php?request=1&data=json

data = {
[

{ “vehicle_number” : “55C}6981”,
‘name” : “AtFHH”
“‘purpose” : “AtHFE”,
“address” : “AIF Fa,
“phone” : “010-1111-1234",
“start_point” : “null”,
“‘end_point”: “null”,
‘register_time” : |

{ “vehicle_number” : “55C}6981”,
unameu nXl__J'Q_)&-’] Do:‘u’
“ourpose” : “AtEEE”
“address” : “AIF Fa7,
“phone” : “010-1111-1234",
“start_point” : “null”,

“end_point”: “null”,

}
]
}
@ Response
- URL : (4D

T

- Response & A4 52 w status : success
- oHY 7§ status : fail , error : o HWH A A FA|

data = {
“status” : “success or fail”,
“error’ : “Of| 2{ 0| M| X|”
20190114121212

BEEVF TFEAD
A5 BF WA

- http://aipcs.innocns.co.kr/process.php?request=2&data=json

data = {
[

{ “vehicle_number” : “55C}6981”,




}

[ —

‘name” : “AFFH Y,
“purpose” : “ApZF
“address” : “AtF FA7,
“phone” : “010-1111-1234",
“start_point” : “EX| ”,
“end_point”: “SHX|”,
“register_time” : “20190114121212",
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+ Datetime

(vh A% 2582 BF T2
- AR 2EAM FYSA AA 258F 4T
- A 25WF oY 523} 23]
Bl suzwas 1282|2415

2019 A 01 14 (HAY)
XFHE ©@ 7| K o

Ay Hs L=
12441234
12515453
PRkl s 235402
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Hi1
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I8 14 AF &25A489 A 25235 2F

(2) APP (3to]B 2= <)

b 4 A
(1) Apache2 2z 2 %
(2) https Z2EZF A& (http, port 80 AF&3A &) - Wahd
(3) SSL rsa 154 g (SHA-256 s|Al¢e]F AHR)
(4) JQuery(A| °] )
(5) Ajax & ©]&3 BlE7]4 URL T4l
6) ®HZ3Ee REAEY 40 HA AL - Responsive web (HF3-& <)
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o B9 BAZZIW A (Web)

A% 22 EZ A9

[ AlRCS | AR 25 ¥e x  + = o
<« C A F°| 28| hupsy/aipcsinnocns.cokr10443/base _disinfextion_certificate.html %+« DES O
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Raspberry pi 3 - Raspbian OS Download

1. Raspbian O|0JX| CIR2ZE

2. https://www.raspberrypi.org/downloads/

Downloads

Raspbian is our officizl operzating system for all models of the Raspberry P
Download it here, or use NOOBS, our easy installer for Raspbian and maore.

Raspbian

Im E
3. 0S Ij7|x| Me
Raspbian Buster with desktop and Raspbian Buster with desktop
recommended software Image with desitop based on Debian Buster
image with desktop and recommended software
{ C ' Based on Debian Buster

[ Download Torrent Download ZIP

54e5ad604ad6£306£4552793d1a5021020e7c46a6dL020ECES

Raspbian Buster Lite
Minimal image based on Dabian Bustar

w
T

"
il

— 8LE&Y Raspbian OS(Debian 9)
ClA~Z20| CIHY + 0S ALESH7| 2I8H Raspbian with Desktop HT CH2EE
— =EZast I7|X[7t JAS+U0| Raspbian lite ™ CHREE

7| 2} A 2018.12.03 M ol
HAAt H42 M g
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Raspbian os image write to sd card

1. MicroSD card(32G MLC E}¥

6 OO
ONNSWUS |

8
g
g
g
3
A
)
v

)

2. sdcard ZOHEl

B 5D Card Formatter
File Help

Select card

E:i

Card information
Type SDHC

Capacity 29.81GB
Formatting options
@ Quick format
() Overwrite format
CHS format size adjustment

Wolume label

x M
File' Help
Select card
~ Eff ~
Refresh .
SD Card Formatter P
Card|
S Type 0 Formatting was successfully completed. gk
G Volume information:
File system: FAT32
Form Capacity: 29.80 GB {31,995,345216 bytes)
®o Free space: 29.30 GB {31,998,312.448 bytes)
Cluster size- 32 kilobytes
Oo Volume label
a
Volun] =

][ |

SD Loga, SDHC Loge and SDXC Logo are trademarks of S0-3¢, LLC.

Format

SO Logo, SDHC Logo and SDXC Logo are trademarks of SD-3C, LLC.

3. sdcard O|O|X| AA7|

%2 Win32 Disk Imager - 1.0 = O X

Image File Device

r:/'Users,/mkpark/[lnwn\nadsf?ﬂlB-DE-ED-rasphian-huster,img‘ @ [EM] +

Hash

Mong = | Generats  LCopy

[ Read Only Allocated Partiions

— Win32 Disk Image writer At

& 132
) 2

Image File Device

F:,fUsers/mkpark/’DUWnluads/2DlQ—DE—ED—raspbian—husler.irng|[E_f [EX] =

Hiet %5 Complete - 1.0 X

o Write Successful.

|None. - |Generata

[J Read Only &llocated B

Progress Progress
[ i
Cancel Fead Write Varify Only Esit Cancel Read Write \."erif_'yI Oﬁ\g Exit
41.7495MB/s G0:13/01:16 Done 01:16/01:16

- =2 2F0|M SDILE E2I0|E QMO Formatting L& W FA|

— o L — o

- 35 Z0 g Utsd e, 43 & OOX|E W =0 g ASZ
7| E At ae 2018.12.10 M3 gl
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00|32 5% ™Rl 5y
MEE 23t 7|22 O
HDMI 2 ZL|E A

2. R3 + SDcard 8%

saaans
assana

N
3. ®g =

oy H& 4

A F&52 st WIFI & Ethernet 878

WIFI SSD 271l & &

letc/wpa_supplicant/wpa_supplicant.conf Lt 73

network = { ssid="sss_5Ghz’, psk="123456", key_mgmt=WPA-PSK}

AL

wpa2 #HAlo=2 H&

= S el 2018.12.18 A E Htol
AKXt Hug A

—_ 63 —_
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R3 702t &8 & E2tolH

P8 Remote GPIO

Enable/Disable

1. R3 7tHzt

INNe@g15v2_5: ~ 2= (m} 4
! Raspberry P1 Software Configuration Teel| (raspi-config) !

Camera Enable/Disable connection to the

P2 SSH Enable/Disable remote command 1in

P3 VNC Enable/Disable graphical remote a

P4 SPT Enable/Disable automatic loading

P5 I2C Enable/Disable automatic loading

P6 Serial Enable/Disable shell and kernel m

P7 1-Wire Enable/Disable one-wire interface

remote access to G

<Select>

<Back>

2. ZtH2t 47 Enable
— Reboot 20| Z+EHSH

— raspstill BHOZ AT Y = S5 =0
— o Al o2t & =¥ S E2tolH 2E A3

3. E2toly =ol
—  v412-ctl
— modprobe v412

4. s34 =2
— raspvid B0 ALE
— raspivid -t 999999 -w 1280 -h 720 -fps 20 -o - | nc 192.168.0.45 5001
— nc -1 5001 | mplayer -fps 24 -cache 1024 -
7| =Xt Adg 2019.03.21 M grol
EHAXt R M F
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R3 7|2 43

1. R37|24%
— $ sudo raspi-config

inno@raspberrypi: ~ - [} X
Raspberry Pi 3 Model B Plus Rev E

1 Raspberry Pi Software Configuration Tool (raspi-config) |

1 Change User Password Change p i 0 rrent user

2 Network Options Configure network settings

3 Boot Options Configure optiens for start-up

4 Localisation Options Set up language and regional settings to match your location
5 Interfacing Options Configure connections to peripherals

6 Overclock configure overclocking for your Pi

7 Advanced Options Configure advanced settings

8 Update Update this tool to the latest version

9

About raspi-config Information about this configuration tool

<Selects <Finish>

2. Network Option&d7

—  Hostname &4 : AIPCS

—  wifi 3 : wifie hostapdZ AME & 0| H0|2Z Disabled
3. Local ¥H

— Locale : ko KR.UTF-8

- 23Y EXE2 : UTF-8

4. Timezone &A%
— timezone : “Asia/Seoul’
5. wi-if country code &7
— Country code : KR
— KR to US HZ&
— KR 2 MEBIYOLt 2M wifi driver®] O|%Z OI8H wifi ssid 2440 = ote|,

6. 7tk 878

— Camera Enable 8%
7. Serial 44

— login shell Af2 X

— serial port hardware Al O

- Io%n shell 2zt gt 22 =0 MM U CHE HMO| ZH(TxRx)= FEA HE&E

pzRe)
o= oT
2l X OtE[= O] Y
Xt S el 2018.12.28 AN gholg
= AX} HdY M3
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R3 v2 noir 7t0j2t E2t0[H M7

1. R3 v2 noir 7tH|2} HAE 24 M7

2. R3 4 F&H (SSH)

— ssh £ 018% # 4

— ssh pi@192.168.0.10

— sudo raspi-config - camera enable
3. Driver M3

— V412 driver check

— modprobe v4I2

— Ismod v4I2
4, O[OX| 74X =0l

5.
7| & Xt S el 2019.01.03 A E Htol
SRR HEY MY
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A = RS QAAAILY (L E B TS-6)

R3 v2 71747 % AT 24

1. R3 v2 noir camera mechanical drawing

4x 2.2mm diometer holes

9.462
% &= 8.5 dx 2.0mm radius corners
O e O [
f 0% § A Raspberry Pi
T wen_raspberrypl.or
: :i:\ug o] mp:m] :lp m.\g
= = TITLE RASPBERRY PI CAMERA NODULE ¥2.1
% g " E ] DATE 1200002015 | ner | BPL-CAM-VZ_L
¢ O == O 5 / iAW | Wike Stimson | APD|  James Adams
2 —b =g 12.5 8.5 20.8
25 13.8 2 AoF
14.5 —f=—= [ 9.9
23,862

Module version : v2.1

- 2 X X ALO|=Tt Eof AHAH HE
—  AIO|=0f St Ao|A HME EHe
G

— IR-LED ZE3 7|7+ HA g

3. 24 Z4
— 8 megapixel camera capable of taking photographs of 3280 x 2464 pixels
— Capture video at 1080p30, 720p60 and 640x480p90 resolutions
— All software is supported within the latest version of Raspbian Operating System
— Applications: CCTV security camera, motion detection, time lapse photography
— Sony IMX219 image sensor
7| E Xt e 2019.01.11 M 8ol
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1. Schematics

i

=i

] i

@ Raspberry Pi 2018
W raspbamypl.org

[— [ st
u|"" [ror— _ rm
2. 22E 24
— IR LED o AZ & == U= toggle switch 44
— CCD ¥2Z Arra
—  SA0fM 37 BHE 1+ AO[E ©
— Charge modulation D D
- 1-Tr & £ EHP(Electron-Hole Pair)
7| =Xt S pael M3 2l
HAXt Had M g




OHAE HE AEAML ZAHSTE 59 BEAlAH
H = RS OIAJA|AE] (TH2etZTLA.8)
R3 v2 camera noir 2% FA

1. Specification

Product Name
Image Sensor

Resolution

Still picture resolution

Max image transfer rate

Connection to Raspberry Pi
Image control functions

Temp range

Lens size
Dimensions

Weight

2. 7zt I HmolA
— Raspberry

Az

Pi Camera Module

Raspberry Pi Camera Module

Sony IMX 218 PQ CMOS image sensor

in a fixed-focus module.
8-megapixel
3280 x 2454

1080p: 30fps (encode and decode)

720p: 60fps

15-pin ribben cable to the dedic

ed

15-pin MIPI Camera Serial Interface (CS1-2).

Automatic exposure control
Automatic white balance
Automatic band filter
Automatic 50/60 Hz iuminance detection

Automatic black level calibration

Operating: -20° to 60°
Stable image: -20° to 60°
14"
23.86 x 25 x 9mm
3
cRESSIEES

V2& CSI QELO[AE At

2ot H4YM
=™ ¢4
W 2esmes
Comera V2.1 "D |
*0 _ﬁ
3. 2HH
- ZF NHEE £32=2 HFYAl BE0| Hop £ H & Itsd 2
- 25 H3 Ao|Aa 8 AHHE &4 ©X E8.
7| &Rt S]] 2019.01.28 M grol
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2. specs

No Specification Raspberry Pi 3B+ Raspberry Pi 3B

1 |Release Date 14th March 2018 29th Feb 2016

2 |S0C Type (Processor) | Broadcom BCM2837B0 (with metal cover) Broadcom BCM2837

3 |Core Type Cortex-A53 64-bit

4 |No. of Cores 4 Cores

5 |GPU VideoCore IV

6 |CPU Clock 14 GHz [ 1.2 GHz

7 |Memory microSD

8 |[RAM 1GRB LPDDR2

9 |Ethernet Gigabit over USB 2.0 (Max 300Mbps) J Megabit (Max 100Mbps)

10 |USB Port 4xUsB20

11 |HOMI 1 x full size HDMI

12 |WiFi 802.11 b/g/n/ac (Shielded) 80211 n

13 |Bluetooth 4.2 (Shielded) 41LE

14 |Antenna PCB Antenna (Similar to Rpi Zero W) Chip Antenna

15 |GPIO 40 pins

16 |Operating System Latest Raspbian (> March 2018) Backward compatible

17 |Dimension 85mm x 56mm

18 |POE Yes, with PoE HAT No

19 |Power Rating 1.13A @ 5V 1, 34A @ 5V

3. 24
- L%I?}ﬂ&%?ﬂﬂd B HZFO| HI3H CPU Clock O ¥20|E &0 XNE| £ Za & X2z
| My S e |
— Ethernet £=7} GigabitZ M&HE T4 €402 Tt
— BHZTM GPIO = &2B8= SIEQ(0 HE Atet2 HO| @i Aoz WL
— StEQiof 2mo| g2phs ©E MY 4HE 230 U A 28
=Af Age 2019.02.07 M E gl
HA HAY Mg




HE 2FAEa SAS7E 29 ZEA2E

RS QMAIAY (HLEZETH-10)

=~

R3 7|2 2F( SSH H&EH)

1. R3 ®=% 37| @t ssH A3
innc@gisva_5: ~ — e
Raspberry Pi Software Configuration Teol (raspi-config)
Pl Camera Enable/Disable connection to the
Enable/Disable remote command 1in|
P3 VNC Enable/Disable graphical remote a
P4 SPI Enable/Disable automatic loading
P5 I2C Enable/Disable automatic loading
P6 Serial Enable/Disable shell and kernel m
P7 1-Wire Enable/Disable one-wire interface
P8 Remote GPIO Enable/Disable remote access to G
<Select> <Back>
2. YAFLS HO|Y MEf
—  Z= FHAl MOl 2= HO[E or Desktop O 8i=
- SSH Z2EZIS AIZclo U7 B
— SSHD Enabled 273
3.
4. HF =l
ssh pi@192.168.0.45
= ey 2019.02.15 M3 ahal
AR qEY M g




| AEHs QIANS SAS 9o HAl 2iY
S Hlole &t

Plate Number Recognition Training Data =H|

4ol E
1. 520X110 LEh/IAE KFHSE
2 A8 KFgHsm
350X170 LEHEAE XtFHZ T

ositive O|0|X|

/2
335X170 LEHH
/4
| p
| negative O|O|X]|

2
3.
4. 3000% O]9
5. 3000% O|Ate

A AIHEH.

o1 2.
1. OpenCV E2f0|'d HO[E 4d
2. OpenCV E20|d : LBP featureType, 18 stage
3.

=Xb Q4L

1.
7| EXt S el 2019.02.25 AN ghol
HAKXt HAY MY
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A =
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HE AZAMI AT £

AX|7| HAE

4x7| HAE

1. Xich7|9t =g AX|7| HAE

= 0O

2. Aet7|eb H

o oz

- Mz HjdXe =3
- ZP HjdoR S oZ

= ot
i R 2019.03.04 JEp S
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H
n
=
>

o

H = Hash =3}

Hash & 33}

1. SHA ¥12|= 53 2
ga2|E, HMX EX37], 5 37|, sHAl Zotgf 20|, sfAZ =
SHA-1, 2164, 512bit, 160bit, 0.625
SHA-256, 2164, 512bit, 256bit, 1
SHA-384, 2M28, 1024bit, 384bit, 1.5
SHA-512, 2M28, 1024bit, 512bit, 2
2. ofiAlEts
—  golo] HOo|E Zt= HMXIE Yo DFHE Ol SjALS £H
— Uz 2T2|F0 7| AR
— Al e 7IE AFE SR 2 Ao Chst ==k
- RZE A3
A b C D E
O EST)|
¥ vy
]
\él / @ *.:l_l—l
% x el
-
5 i []-‘. |“t
Y ‘\_‘\ __‘:\______'-\T-—-
A a Y ]
A B C D E
3. MD5 2332} Hlm
— A(Dict) 7|gte| 5=t 54 +¥ Jts
—  Collision x N
- HOUER HOEE2 75 F S=0E 4Eelo] =H
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R3 GPIO Tl H{E HAE

1. GPIO Zl Readall
OpenSSH 55H client
EF'II]...
GPIC. @
GPIO. 2
GPIO.
1. GPIO INPUT A EH
GPIO.21 ~ GPIO.25 INPUT 22 MAMZIE HZ2 QB HE M3
— INPUT MIMZt =F
— A% 8ZY GPIO DELAY TIME AEd g
— SLEEP TIME 2 #|C{ 1S O|&} AMEH
2. GPIO OUTPUT A1 Ed
GPIO.6, GPIO.26. GPIO, 27 GP10.28 A1EH
— O|HIE "hAA| EIE1|o|E POUTPUT &
— =3y =12V 1A Bk 01|M
= S el 2019.04.02 AN ghol
AKX Ao AN H
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HX|7| HAE

1. @X7] o Held dM 25 HAE

HelM MM & AX7|0|AM MY 12v AZE
MM +(v), -(Com)2 AX|7| output HZ
NC-COM-NO & R3 GPIO INPUT @ Z

o1 2ol

7| S AF

oY ox

o a4
o uo
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HE 2FAIE SAS7H 29 22A2E

<
H = ZX|7| HAE

1. Zngt gol
— MM MM olSAl Mg M=
— 20| EtY Sleep = 0.5 A4 0| HIZ HIE
— ZAX|7|e] NC #t0] 1 & &L =0l 87| 3t i Sound F7tZ Beep X3
- & =0l
- BHX 2 Sleep 0.1~0.4 = return valueZt HSEX| QA LIELL
20| EfYE > 05 O|Ao 2 Tt

OpenSsH S5H client

gp

gpio mod

— Simple check gpio shell script
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o
=

GPIO MEE HAE

GPIO Xj&H™

1. Os #ge=z QIst GPIO Initialize #&

Raspbian OS Z[4l H7 YHO|E I3t GPIO Enable pin

Ic2, SPI Default Enable

=]
=d

fonit _HAKE NE | GR
g;r’ﬁ?lzc: & * 5‘%%
ol & ° rowwn 15
Ground « -4 ,mﬁ:‘?ﬂ% 16
s 4 B PCM_CLNGP\'mﬂOA; 1
GRIO 2 ] = Ground .
GPIO 3 @ [ arioa 4
Favoc S I GRIOS
12 gen. | = Groung
13 ﬁ;g_}g;; & -] cros 6
14 SR q H coogey 10
o o JOIONx s 1
30 Xneon 5 WS cioeenom  O1
2 zed & swe
2 gor £ o 2
23 gop 2[00 ¢ f—
24 xg_f,‘;,,w1 Y ¥ cmozr 27
25  criozs 5 [ 8 ,;"E:;}f"; 28
I P niRe 2
2. XA
- 71& =20 YME AM83}7| Qs UART ZEE C|HZ & Serial ZEZALE
— 12v -> 5v HE (4E 7t54)
— Baud rate 9600
- #AY (Raw ) O
| = At dg 2019.04.29 Mg sral
Xt Had Mg
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| lmaze Capture |
N

| Transiorm RGE to Gray Imaze |

N
| Gaussian Filtering |
W
| Canny Edzo Detoction

A

‘ Lebelng Detection and Filtering ‘

W

‘ Label Grouping for 4 Numbers ‘

Searching
Group in License Plate

4-MNumher

W
Decision Flate Trpe and License
Plate Emtraction

N
| Trancfer License Plata to Server |

Fig. 1. Procedure for image processing in the license

plate extraction module,

2. Open-cv 0| (ver 3.4.6)

— Detect €12|F ALE
=

0]
oM e| 57| f/8t opency HIHY
zetd EME 25t 410 HE 7

— opencv haar cascade £ F83%t0] XZHD T Plate Detecting

3. REEARE (20| 9)

e

2019.05.09

o a4
oY 0x
mei ne

D
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AY 25AE0 ZAMs7H 2Y HelA~H

H = AgHz QA Lde|E
AeHs oA dna|E
1. Xl "HE | g4 ds
— Edge®E 0|8
= Y X F& L2E
— HdEE X FEOo|M o2 OAFe X HES =A HAA
- Ox] =™ EER3 S HA

2. Hol2d % HzI =2 ME
Filter Apphed _\um‘h‘?- of Speed(sec)
Labels
No Filter 068 (.00
Box Filter 240 006
Bilateral Filter 369 972
Median Filter 268 005
(Gaussian Filter 217 001
—  P1(x1,y1) @ P2(x2,y2) O|Xt HHO| ZpEZ 7
-  JtE/MEH[= WH
- <09
— a<H<B W/H<O09
7| =Rt ey 2019.05.17 M3 ahal
AR qEY M3
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HDE o] At $EQI 20|22 OES
—  ZA(Gap), @& (Overay), i°*(|nclu5|on), & O] &l (Diffrence)
Positional conditions for grouping the 4 numbers in license plate

I e
Hil |2 If})2 L by 11l 2
W | Difr_,.. i Il I:-5:-:|:" ]
Gap Cnd Losp  Reas
2. dgz=d
— Gap < max(H * 0.2, 1.0)
— Ovl<W *0.15
— Diff < Max(H*0.3, 10), Diff < max(H*0.3, 10)
- !(Rcap>O&Lcap>0&Ta > 0 & Bcap > 0)
— PSR F= 404 <X} BE , O[S4t St & Max 122 FO
Azsl ojx| Heojd oSt 18 U MHS xA HAf

= S el 2019.05.28 AN H 2ol
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o [=]
= XY o 2n2lE
Moz
Hom FE
T k
| Diff,,
NAERE i
4AN3 1121
A o 43
Difty, | 71
PN We ; i
Xs;p
— Diffup = max(15, HT*0.4) & Diffdn <
—  max(15, HT*0.4)
- (WG/LHE AHZd =) < XGap < 3 *
—  (WGILHE AZE %)
— YGap < HT * 0.2
2. O|O|X| Z2M Al

Image Processing

Timel sec

Image Load 0.15
RGB to Gray Image 0.03
(raussian Filter (.01
Canny Edge Detection 004
Labeling and Filtering 0.01
Grouping Labels for 4 Numbers (.06
OCR Recognition .20
Plate Twvpe Decizion and Extraction (.01
Transfer Plate to Server (.20
Total Processing Time 1.5l
SN SR 2019.06.05 Mg sl
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| DS (Rs HE ASAMT ZAHsTH £ BE[A|AH

Mo = ZHH| Debugging

R3 TH| ClHY

1. RS232 o1&
—  Minicom
— PC Desktop(Linux)
— R3 Al2|Y ZEUART) &4 74

2. R3 A2IE ZE 234
— Baud rate : 115200

—  H/W Flow : No
— Target : ttyUSBO
- P :8N\1

3. RS232 ot pPC ¢Z

4. Minicom M&

BI\\\\.\ i il

won and keyboard :
setup as dfl
setup as,

from Minicom

= S el 2019.06.13 A g gral
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H = WEB-UI X}2FQIAl

—

WEB-UI Xt2kHz 0lAl

1.
Capture Image @
— WEB-UIZ Xt 74K
— Capture & FA| =0l
7| =Xt g 2019.06.21 M3 kol
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KHEQlAl H|
OlAl HAE
1. , SN, XHEHS QIAAZE AE|, FtOet 0|, Z = (&St X 74
St AE 20N
Mg et 01 A A2 Hel{cm) =0] {cm) 2 (M6l /ALY
11 29 /2 S BRE 110 170 87 17,6/ 0
1.2 29 /e S RE 110 170 87 -17.6/0 PASS
1.3 o9 /S F2 S RE 110 170 a7 -17.6/0 PASS
1.4 g9 J &2 AE 110 170 a7 17640 PASS
1.5 29 /2 S BRE 110 170 87 17,6/ 0 PASS
i | 29 /e S RE 110 170 87 -17.6/0 PASS
o o9 /S F2 S RE 110 170 a7 -17.6/0 PASS
=2 | FEErE 110 150 100 -17.6 /0 PASS
3.2 HEtETE 110 150 100 17,6/ 0 PASS
328 HEtE=rE 120 150 100 -17.6/0 PASS
3.4 FEtErE 110 150 100 -17.6/0 PASS
- 6.4 KELZ= TR 110 AS0. L 400 i 0 = PASS
A 2019.07.09 M H
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M| 8 HE ASANT SAHsTE 29 pHelAAH
M= KHgrelAl B AE 11
AEHS QY HAE - 1
1. H2EAMT
EX el
- A BF1 £5054 (LY : 20180323_142010_711.jpg)
9. WM wzoly A

kih@kjh-virtualBox: /media/sf_data/ (X|Ho)/18-28
73.953
op 18 Possibilities: & a1
5054 : 62.9749
2 total permutations
PostProcess Time: 4.24436ms.
PostProcess Analysis Complete:
5054 -- MATCH: @
Result Generation Time: 0.568419ms.
Total Time to process image: 788.687ms.
plated: 2 results

- HZ1-F5054
- ZXE1-Ys5054
kjh-VirtualBox

6_711.jpg
plated: 2

- BZX1-5s054

results

confidence:
confidence

confidence
confidence

confidence:
confidence

73.953
62.9749
=5 alpr -c kr2

$ alpr -c ik2

73.953
.9749
=S alpr -c ik2

73.953
62.9749

20180323_142

20180323_142

20180323 142

- EF ge FxRE R UMY
- ZERte| 2T0| YBHE QI Xt CHE E0|8 2B0|0A FIHEQl Eold &0
zagt
i ] 2019.07.17 q 3 =
=R EER o
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S| AY 2SAE0 SALs7 29 2E|ALH
N = Xt2olA B AE 1.2
1. =7t ==
i Z(test)1.png - Ifanview (Zoom: 120 x 115) = O x
File Edit Image Options View Help
EEE@X L BE9 Q5 @ Q &=
24x23x24BPP |511/865 500% O065KB/166KB 2019-10-07 /17:13:28
- M28 282 ‘F 2XAE FUI5H0] ERfold
2. J4MZ #zoly A
kjh@kjh-VirtualBox: /media/sf_data/ (X|%o)/18-2H
Result Generation Time: ©.568419ms.
Total Time to process image: 78B8.687ms.
2 results
confidence: 73.953
- AX1-F5054
kjh@kjh-virtualBox: i data/Sl & (3 o) /18 5 < 20188323_14
8 _711.]jpg
Warning: Parameter not found: enable new_segsearch
Mo license plates found. :
kjh@kjh-virtualBox: /m Jsf af A= (/ ) = ik2z 20180323_14
8 _711.]jpg
plate®: 2 results
- BX1-%5054 confidence: 73.953
- ZE1-F5054 confidence )
kjh@kjh-VirtualBox: /m / [ (X ) i 20180323_14
0_711.]jpg
2 results
kjh@kjh-vVirtualBox: da o) 5 ik2 20180323_14
8 _711.jpg
plate@: 4 results
- confidence:
confidence:
confidence:
conf
SRR RN HE RS B 26127 N
|= I 2019.07.26 M3 Sl
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1. EAEATR

2.
@8 @ kjh@kjh-VirtualBox: fmedia/sf_data/s (X9 x)/18-28
7 total permutations
PostProcess Tim 2.34723ms.
PostProcess Analysis Complete: 0558
916 -- MATCH: @
Result Generation Time: 2.93821ms.
Total Time to process image: 690.122ms.
plated®: 7 results
- 0538-910 confidence: 82.1167
- 8528-910 confidence: 81.1624
0558-910 confidence: 80.376
- 05518-910 confidence: 79.3401
- 9558-910 confidence: 79.0648
- 0558-910 confidence: 79.0311
- B578-918 confidence: 78.882
kjh@kjh-VirtualBox alpr -c ik2 9188-2.]jpg
platef: 7 results
- B5F8-918 confidence:
- B8558-918 confidence
- 855 8-910 confidence
- 855 8-918 confidence
- 9558-910 confiden
- 05%%8-910 confidence
- 0578-910 confidence:
kjh@kjh-VirtualBox:
7| E At ae 2019.08.06 M3 ar gl
HAX EEE M3
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kjh@kjh-VirtualBox: /media/sf_data/2l (X|%x)/18-2H
055 8-910 confidence: 79.3401
055 8-910 confidence: 79.0648
05F8-910 confidence: 79.0311
957 8-910 confidence: 78.8824
kjh@kjh-VirtualBox: /mec L (x4, 26 alpr -c ik2 9180-2.73pg
ateB: 7 results
confidence: 82.
055 8-910 confidence: 81.
0855+8-910 confidence: 88.
0552 8-910 confidence: 79.
8558-910 confidence: 79.
95 8-910 confidence: 79.
- 8578-910 confidence: 78.
kjh@kjh-VirtualBox: d 23 B-2&S alpr -c ik2 9186-2.]jpg
platef; 8 results
- 0598-910 confidence: 82.
confidence: 78.
confidence: 77.S
confidence: 77.
confidence: 76.
955 8-910 confidence: 76.
8558-910 confidence: 76.6
05 8-910 confidence: 76
kjh@kjh-virtualBox: /medi f d

S RER=TTEp = N

A BCh 2019.08.14 AN o
X174X+ @j%j%é k1|%
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1. HZXEAMTH
2.

kih@kjh-vVirtualBox: alpr -c ik2 2018-82-28 133

153.png

Missing config value for prewarp

plate®: 1 results

- 17 1-8781 confidence: 82.9262

kjh@kjh-virtualBox: ;s alpr -c ik2 2818-82

153.png

Missing config value for prewarp

plate@; 1 results

-117'-1-8781 confidenc

kjh@kjh-VirtualBox: data/

- L ZA7F a7 22|E0] e HR QIAE

- ot2 & ASW 250| 7t22 UHEEO A= 4% XS E5S ME OE 2A=z AASts 827t

55 24
7| E At ae 2019.08.30 M3 afal
RS Hed M3




S| AY 2SAE0 SALs7 29 2E|ALH
H =2 Xgola BAE 32
1. A3, 28 EfolE
- Ak 87M(0, v, e, 2, 1, 1,8, ®), BZ 3M(F, 1, 1)E FIHEC=Z Egf0|Y
- Agdh H22 ME A Ed0|dste M2 QAMSt= 4% OOl 7tsS &9%t0] 5tLte| =Xtz 214
AMAZ (ex. 7F > 7F =y > Of
2. =z HmolAl ALt
kjh@kjh-virtualBox: (A 931};18 2&=5 alpr -c ik2 2018-82-28 133
153.png
Missing config value for prewarp
platef: ? results
-117L | -8781 confidence: 86.7563
- 17X F -8781 confidence: 7o
kjh@kjh-VirtualBox: a/sf_data/ollL
- EO|YH w1 QIMME BRI L b2 QN
@ = @ kjh@kjh-VirtualBox: /media/sf_data/2 (X% x)/18-2H
OH(F) HE(E) 271(v) d4(s) EHOIE(T) ==E(H)
8781 -- MATCH: @
Result Generation Time: 8.30902ms.
Total Time to process image: 462.933ms.
plate®: 2 results
17L | -8781 confidence: 86.7563
17 | -8781 confidence: 76.1852
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