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Abstract

Recently, many studies have been conducted to analyze traffic or object recognition that classifies vehicles
through artificial intelligence-based prediction models using CCTV (Closed Circuit TeleVision)or drone images.
In order to develop an object recognition deep learning model for accurate traffic estimation, systematic data
construction is required, and related standardized guidelines are insufficient. In this study, previous studies were
analyzed to derive guidelines for establishing artificial intelligence-based training data for traffic estimation
using drone images, and business reports or training data for artificial intelligence and quality management
guidelines were referenced. The guidelines for data construction are divided into data acquisition, preprocessing,
and validation, and guidelines for notice and evaluation index for each item are presented. The guidelines for
data construction aims to provide assistance in the development of a robust and generalized artificial intelligence
model in analyzing the estimation of road traffic based on drone image artificial intelligence.

Keywords : Drone Images, Artificial Intelligence, Object Recognition, Traffic, Deep Learning, Guidelines for
Data Construction
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Fig. 2. System structure for YOLO algorithm(Redmon et al., 2016)
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Fig. 12. Classification model performance evaluation index
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Guidelines for Data Construction when Estimating Traffic Volume based on Artificial Intelligence using Drone Images

Table 1. Guidelines for data construction of Al-based traffic estimation

Data construction

. Notice Evaluation
Index Criterion
- Lens shot angle
Video recordin - Shot altitude - Check the traffic volume analysis data considered in the
S Day & Night work order
- Weather
. - Check theilr.nage - Check the traffic volume analysis data considered in the
Quality after acquiring raw
Data data work order
acquisition
De-identification
- Person . . .
of personal - License plate - Personal information protection act
information p
(I:’(())(S)it(li(i)rllla tes : I(I}\;I)ISJ - Check recording location information
[])Draet;rocessing Annotation : ng; I;glr?g box - Check the annotation policy considered in the work order
- Check the quality control requirements for each task
Analysis Target identification | - Specify and document the scope and targets of quality
control
- Implementation of profiling for quality control targets
Design Rule definition - Set reference indicators for quality measurement and
Data control
validation Diversity Data homogeneity
. Accurac - Syntactic(Performance index:99%)
gr(e)cessing Y - Semantic((Performance index:80%)
Effectiveness - IoU(Performance index:50%,75%,95%)

- mAP(Performance index:85%)

Auko 2, Yol HFoIAE dold FAE fAska A4
shi) Mok AR WYL Bl BANAA 4 BES 2

3} e 4 ek

[

=2 =LA
£ 5

294 oju]x]

Fote dSEAE L] Hside A4, dlo]
o

4,897

El
offt 1
ol
)
2
H1
=
o

oo
fin}
o
)
-
4

=
=
=
e
i
iy

SELIS

olg] & Ao W2 FQ QA4 vlo|tately) HriA| %
£ =& vlolE 5 kol Eelle HlolE 85, 7,
AEo g AL om 7T thA ' oA et kA
£ &9l A8AT 715 wETF A Al AAZQ HlolE A=
It 7ekar ket JIFAls BES vEt 4= 9k o] &
Foll Hdll i W ol S A EAY S AlgRke L £4
AITEE FraAd 4= glof diAHolollA] Tgo] E F o R 7]
ek 5, 2 AtollA] =& HlolE 5 Tho| =l
HRERo 2 AR E 249 EEQA ARE FI5THL /IFA
T 716k W A eaakar) gtk 2 = 20229 1
4 71E0 2 SAE P EN dlofe] 5 ZEA| 20| Fgl
A-AE Hargt 2o 2, wEA Wdsh= ITS 74 9 44

214, Blole] 745 714 Wsto] whe 1|41 Tho|=etel 42
#o] B asik

155



Journal of the Korean Society of Surveying, Geodesy, Photogrammetry and Cartography, Vol. 40, No. 3, 147-157, 2022

References

Coifman, B. (2006), Vehicle level evaluation of loop
detectors and the remote traffic microwave sensor, Journal
of Transportation Engineering, Vol. 132, pp. 213-226.
https://doi.org/10.1061/(ASCE)0733-947X(2006)132:3(213).

Choi, LK. and Yoo, J.S. (2017), Object detection in road
environment CCTV images using deep learning. The
Institute of Electronics and Information Engineers, 24-25
November, Incheon, Korea, pp. 627-629.

Girshick, R., Donahue, J., Darrell, T., and Malik, J. (2014),
Rich feature hierarchies for accurate object detection and
semantic segmentation, /EEE Conference on Computer
Vision and Pattern Recognition (CVPR), 23-28 June,
Columbus, USA, pp. 580-587.
https://doi.org/10.48550/arXiv.1311.2524.

Girshick, R. (2015), Fast R-CNN, /EEE Conference on
Computer Vision and Pattern Recognition (CVPR), 7-13
December, Santiago, Chile, pp. 1440-1448.
https://doi.org/10.1109/ICCV.2015.169.

Hamid, K.R., Talukder, A., and Islam, A.E. (2018),
Implementation of fuzzy aided kalman filter for tracking
a moving object in two-dimensional space, International
Journal of Fuzzy Logic Intelligent Systems, Vol. 18, No.
2, pp. 85-96.
https://doi.org/10.5391/1JFIS.2018.18.2.85.

Han, S.H., Shin, Y.S,, and Lee, J.Y. (2019), A study on the
evaluation technique of intelligent security technology
based on spatial information : multi-CCTV collaboration
technology, The Journal of the Korea Academia-Industrial
cooperation Society, Vol. 20, No. 7, pp. 111-118. (in Korean
with English abstract)
https://doi.org/10.5762/K AIS.2019.20.7.111.

He, K., Gkioxari, G., Dollar, P., and Girshick, R. (2020),
Mask R-CNN. [EEE Transactions on Pattern Analysis and
Machine Intelligence, Vol. 42, pp. 386-397.
https://doi.org/10.48550/arXiv.1703.06870.

Jung, Y.S.and Jung, D.Y. (2018), Class 1-3 vehicle classification
using deep learning and thermal image, Journal of The
Korean Institute of Intelligent Transportation Systems,
Vol. 19, No. 6, pp. 96-106. (in Korean with English abstract)
https://doi.org/10.12815/kits.2020.19.6.96.

156

Kenney, J.B. (2011), Dedicated short-range communications
(DSRC) standards in the United States, Proceeding of the
IEEE, Vol. 99, No. 7, pp. 1162-1182.
https://doi.org/10.1109/JPROC.2011.2132790.

Ke, R., Li, Z., Kim, S., Ash, J., Cui, Z., and Wang, Y. (2016),
Real-time bidirectional traffic flow parameter estimation
from aerial videos, [EEE Transaction of Intelligent
Transportation System, Vol. 18, No. 4, pp. 890-901.
https://doi.org/10.1109/TITS.2016.2595526.

Kim, J., Sung, J., and Park, S. (2020). Comparison of Faster-
RCNN, YOLO, and SSD for Real-Time Vehicle Type
Recognition. /[EEE International Conference on Consumer
Electronics - Asia (ICCE-Asia), pp. 1-4.
https://doi.org/10.1109/ICCE-Asia49877.2020.9277040.

Kim, Y.M., Lee, JY., Yoon, LL., Han. T.J., and Kim,
CY. (2018), CCTV object detection with background
subtraction and convolutional neural network. 7The Korean
Institute of Information Scientists and Engineers, Vol. 24,
No. 3, pp. 151-156. (in Korean with English abstract)
https://doi.org/10.5626/KTCP.2018.24.3.151.

Lee, T.H., Kim, K.J., Yun, K.S., Kim, K.J., and Choi, D.H.
(2020), A method of counting vehicle and pedestrian using
deep learning based on CCTV, Journal of Korean Institute
of Intelligent Systems, Vol. 28, No. 3, pp. 219-224. (in
Korean with English abstract)
https://doi.org/10.5391/JK1IS.2018.28.3.219.

Park, H.L., Byun, S.H., and Lee, H.S. (2020), Application of
deep learning method for real-time traffic analysis using
UAV. Journal of Korean Society of Surveying, Geodesy,
Photogrammetry and Cartography, Vol. 38, No. 4, pp.
353-361. (in Korean with English abstract)
https://doi.org/10.7848/ksgpc.2020.38.4.353.

Redmon, J., Divvala, S., Girshick, R., and Farhadi, A. (2016),
You only look once: unified, real-time object detection,
IEEE Conference on Computer Vision and Pattern
Recognition (CVPR), 26 June - 1 July, Las Vegas, USA,
pp. 779-788.
https://doi.org/10.48550/arXiv.1506.02640.

Ren, S., He, K., Girshick, R., and Sun, J.(2015), Faster
R-CNN: Towards real-time object detection with region
proposal networks. /EEE Transactions on Pattern Analysis
and Machine Intelligence, Vol. 39, No. 6, pp. 1137-1149.



Guidelines for Data Construction when Estimating Traffic Volume based on Artificial Intelligence using Drone Images

https://doi.org/10.48550/arXiv.1506.01497.

Seo, H.D. and Kim E.M. (2020), Estimation of traffic volume
using deep learning in stereo CCTV image. Journal of
Korean Society of Surveying, Geodesy, Photogrammetry
and Cartography, Vol. 38, No. 3, pp. 269-279. (in Korean
with English abstract)
https://doi.org/10.7848/ksgpc.2020.38.3.269.

Seo, S.H. and Lee, S.B. (2018), A study on traffic data
collection and analysis for uninterrupted flow using
Drones, Journal of The Korean Institute of Intelligent
Transportation Systems, Vol. 17, No. 6, pp. 144-152. (in
Korean with English abstract)
https://doi.org/10.12815/kits.2018.17.6.144.

157



