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Abstract License plate recognition camera is dedicated device designed for acquiring images of the target vehicle
for recognizing letters and numbers in a license plate.

Mostly, it is used as a part of the system combined with server and image analysis module rather than as a single
use. However, building a system for vehicle license plate recognition is costly because it is required to construct
a facility with a server providing the management and analysis of the captured images and an image analysis module
providing the extraction of numbers and characters and recognition of the vehicle’s plate. In this study, we would
like to develop an embedded type convergent camera (Edge Base) which can expand the function of the camera to
not only the license plate recognition but also the security CCTV function together and to perform two functions
within the camera. This embedded type convergence camera equipped with a high resolution 4K IP camera for clear
image acquisition and fast data transmission extracted license plate area by applying YOLO, a deep learning software
for multi object recognition based on open source neural network algorithm and detected number and characters of
the plate and verified the detection accuracy and recognition accuracy and confirmed that this camera can perform
CCTV security function and vehicle number plate recognition function successfully.
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Fig. 1. Conventional vehicle's parking management
system configuration
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Fig. 2. Conventional vehicle's parking management
system block diagram
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Objective measurement
Ultimate | Level of global t method
Key performance | mate | Level ot glonatiop Weight
- Unit |development leader %
target  |(Company/ Country) Number of Test
sample specification
5wy | P
1 Accuracy of the Test certification
number plate % | Over98% | 98%(AXIS, Sweden) | 20 100 by authorized
detection organization
2. Accuracy of the Test certification
number plate % | Over95% | 95%(AXIS, Sweden) | 20 100 by authorized
recognition organization
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Table 2. Measurement method

Ly
performance | Definition of semple Test method

index
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- AUty of enting eices the 4K TP camera which is ighty installed to recognize the vehicle's number plete

the numoer | numter plate
olate  |dstection within the
deecton regionof ¢ Number of comectly detected number plates
9° heutacye } X100%
aellence L Number of entering vehicles
sy ofthe | AUy of the number plats recognition for detected vehicle's number plates
2. Accuracy of yorte o )
the number numeer plate |« Winimum size of character n the number plate 20+15
recogntion for
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recogniton bl Accuracy{hj= } *100%
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Table 3. Assessment of data extraction

Total vehicles| Mot |Correctly | Accuracy | Development
Result
entered | detected | detected (%) target
115 2 113 98.26 98 Pass
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Table 4. Number plate extraction assessment by

Table 5. Accuracy of number plate recognition

time
] . Total vehicles |Exceptional | effective | Falsely | Correctly |Accuracy | Development Res
In/ out times norout | Number plate detection times Test result enteed | samples | samples | recogpized | recogpized | () -
1t Qut 3 Pass
nd n 1 Pass 115 | m 2 mo| W3 | % | Pag
3rd In 2 Pass
Remark Exceptional samples: Samples that are not detected with the number plate
th Out 2 Pass recognition log
3th Qut 3 Pass
th In 2 Pass
7th In 3 Pass O}-EH Table 6’8‘ i 115§] Zﬂ%?:} i]"j’o]: ij_j’:- ?l/}_]'v% T‘oﬂ
ath out 2 Pass 7b el ot 203 At S4ske 13 skgich
Table 6. Number plate recognition assessment by
time
a2th out 2 Pass In/ out imes |  Real vehicle number Recognized number Test result
23 out Faililo detection 1t 087}9239 087}9239 Pass
2 I ; Pass nd 6613903 66143905 Pass
3rd 08749239 08749239 Pass
i m : s 4th 6615905 66115905 Pass
Beth Out Fail(Mo detection) sth 04710230 18710239 Pass
87th Out 2 Pass th 66145905 6615905 Pass
Tth 0879239 08749239 Pass
gth 66145903 6615905 Pass
110th In 2 Pass
111th Qut 4 Pass 79 08719239 08719259 Eailfalse recognition )
112 Qut 4 Pass B0th 6615905 66145905 Pass
113th In 3 Pass 8lth 08749239 08749239 Pass
1tth n ) Pass 82th 66145905 6615905, 66CF5905 Fail(false recogrition )
83th 08749239 Exceptional
115h out 3 pass :
84th 66145903 6615905 Pass
+ Accuracy of the entering vehicle's number plate detection into the surveillance area of i il i pass
the 4K P camera which is fghtly installed to recognize the vehicle’s number plate geth 66145903 Exceptional
Number of correctly detected number plates
Accuracy(%)= x100%
Mumber of entering vehicles
112th 6077479 60747479 Pass
113th 4176991 4176991 Pass
- . 114th 6077479 60747479 Pass
4.2.2 N33 olA A t F
115th 4176991 4176991 Pass
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