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Abstract As the era of the 4th industrial revolution opens, interest in research using artificial intelligence
is increasing. In this study, we developed a system that accurately measures the height of a vehicle using
artificial intelligence in order to prevent collisions that occur as the heights of vehicles have gradually
increased in recent years. In this study, a vehicle height-measurement system was developed using a
deep learning method with Yolo V3, Mask RCNN, etc. The target area was extracted from a pixel by Yolo
V3. In addition, learning for the target area and the empty area of a pixel was performed using Mask
RCNN. It was confirmed that the accuracy of the measurement system was 98% or higher by using the
height data of existing vehicles (1300-2000 mm, 63679 units in total) and a correction factor. The results
of this study are expected to be used to install a system or structure that prevents collisions in
underground roadways and bridges by accurately predicting the height of the vehicle. In addition, when
developing a system that predicts the height of an entering vehicle, manufacturers are expected to avoid

trial and error as well as reduce development time and cost.

Keywords : Deep Learning, Height Detection, Image Process, RCNN, Yolo V3

*Corresponding Author : Dong Min Shin(Korea Advanced Institute of Science and Technology)
email: ehdals9288@kaist.ac.kr

Received March 18, 2021 Revised April 9, 2021

Accepted July 2, 2021 Published July 31, 2021

621



AR &85 =R A A22d Al7E, 2021

1. M2

A AP AN, FEAT} AlE4lo] HEsHA =
I 2FY] o]zt AlZto] AgSE M EoAUY &
HHQl 23 AUrE sh= 2ol GE SV St T
gk =AY ARty AofEE Bt gt ol
£ 9E 5 gl A=o] S7IstAL o] whE o] Algte
2 QIgt FF A7t Fig. 13+ Zo] w3 LAgskar 9L
th =29 A 59% 9 B9 A|PP A 55%0] n=H,
4.2 mE 233 A2 290 Agto] v, ol5 ¢yt
T Aol =29 A 59% 130 et BEjEs Hatbs
I gloy, dAFoR olg XTI R Y&l §
£ Aot} 7129] A o] Azt AA”S] ALY, &
B2}, AL sHEAL HA GOo= Uiro], 4EFoE
Aol AR A A Ql o] FEE AF Fi=
Ao}, HETHO] o] 52 AlFH F1L UA= Yot £
A7t =}, 71E o] Algt F2EY] BE, 235]H +
ZER Q% FE At $F doluth 549 oy
AAE ol8ste] 25 WAL o] Hivt &2 AFS
9t Bt Eo] A AA”] tigh A [117F ot
A% vl-go] F7keke EAIKC] Qitt. ol=gt o], ¢
BAE 7189 shel gad 7S ARSSh XRF =0]
AA A2E AdstA =9t 2 AtolAE YOLO
(You Only Look Once) V3 24 [2-5]& ARE31o], A}
o] AA7E o]u|XE 12]= A (grid cel)Z £
o, zb Aupct shue] AA| ol&S stol, ElFE ARt
(bounding box)& &dll 2] H&st 77|& netst
= S ARSolGIth 7189 ARRARLL ool digt
YOLO V2 2e& 283t A+ (6l Hlsf 7 V3 &
95 B9l Detecting?] ZEE Fdotoirt. E3 A
AZE BRONA AF B gAS &Sk dde
Mask RCNN7IH¥ [7-101& AH&stglom, & 912

Fig. 1. Examples of height limit collision accidents
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Fig. 2. System schematic diagram
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3. Deep learning verification method
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Fig. 4. Mask R-CNN Framework for instance
segmentation [8]
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Fig. 6. Car model length/height distribution (©:
Hyundai, V¥: Kia, < : Chevrolet, A: Renault-

Samsung, M: Ssangyoung) [10]
Real Height Calculated Height Absolute
Model accuracy
(mm) (mm) o

%)
Avante 1420 1398.7 98.5
Sonata 1445 1458 99.1
K3 1440 1412.6 98.1
SM6 1460 1474.6 99
Malibu 1465 1488.4 98.4

Table 1. Example of vehicle height calculation
accuracy
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