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Recognition of Road Surface Marks and Numbers Using Connected
Component Analysis and Size Normalization

Min Chul Jung’
”Dept. of Electronic Engineering, Sangmyung University

ABSTRACT

This paper proposes a new method for the recognition of road surface marks and numbers. The proposed method

designates a region of interest on the road surface without first detecting a lane. The road surface markings are

extracted by location and size using a connection component analysis. Distortion due to the perspective effect is

minimized by normalizing the size of the road markings. The road surface marking of the connected component is

recognized by matching it with the stored road marking templates. The proposed method is implemented using C

language in Raspberry Pi 4 system with a camera module for a real-time image processing. The system was fixedly

installed in a moving vehicle, and it recorded a video like a vehicle black box. Each frame of the recorded video was
extracted, and then the proposed method was tested. The results show that the proposed method is successful for the

recognition of road surface marks and numbers.

Key Words : Road surface marking recognition, Connected component analysis, Size normalization, Template matching
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Fig. 1. Some examples of road surface markings from a
camera of a vehicle in motion.
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Fig. 2. ROI of an acquired image, which are middle 2 parts
at the bottom of the image.
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Fig. 3. Histogram partitioning and stretching.
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Fig. 4. Grayscale images of ROI (left), and those images of
histogram partitioning and stretching (right).

& Fol ek A 3,
A& 91 ols Hels

suow B ey ¥AS
3t} Fig 5= Fig 49] 922 9] 27]10] A4S o3} Ae)
=]

g AlE Hoerh REHoR XY 52 E =

Bl AR o3} M2 3 Folis FAe] &
A 7150k 24 AAle] e o) 1ol =7} s}

£ St B Rl ol Aes H o] Z(peppr
noise)Z 4| A5}7] 13 &t X 2l(morphological processing)
o] o)41 W binary diaion) 422 WL GAIA
et Aol A4 IS BAs] e
A5}

S =

717k ROL Al 217]9] 5%l 4 60% Apolo] gl Ao
ARSI % BObE AL A ARE 2% Y
o]zo] 31 We] glo] A Mol AAlo|ut kel EAJo]
o W] gl EAE £ Tte] glof Ql4sh
Zlolls U Atk 60% BrbE 2 A AL 2wl 2

BhER|E| 2 Z o] 7|45akelA) A1 A%, 2022

el A7} oh]
watel o) x%

Elo] 6% RTHE A7]7} 2 A9TE Qe v, AR A
e BAIL B mEolAE olAa 4 glrk e =

EAE BE83t9 ¢liele EAE E o2 EAolth 2
718 et A4 B npxgro g AF AJEO| Al
3 (0, y)ot B 3, )5 AFETE FESH A4S
1= EA]= RO A FoF ofef HLiof YA|gict. ROI
7R A7)E X AR 3718 Y ot 28 dE 4
EO] 12 Y¥03 Ko} T30, -2 X*02 Bt 30 xn X038
Kt} &tk Fig 6= Fig 504 1l 0|31} 45 o]d 4
1ok & AZAGE B4t go] 2 e HEES
Z3t Ao|th Fig 5004 600 Q25 o] ‘AP, 30" 2
o] AAPE o] 70| HgtE|o] 2EF Ik 52t
ok ofUe} A& xpAI QEE AT ZHzE "HES
Awlo] APl od Qlalgic)

S HOINBESIST \

Fig. 6. Extracted connected components in Fig. 5.
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Fig. 7. 10x20 size normalization of connected components
in Fig. 6, which are enlarged for the visibility.
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Fig. 8. Some examples of road surface marking templates.
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Fig. 9. Two templates of ‘no left turn marking’.
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Fig. 10. (a) Different shapes and sizes of two ‘left turn and
U-turn’ road surface markings, (b) and (c) partially

erased road surface markings,
markings written in Korean.

and (d) Road
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