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Design of Curve Road Detection System by Convergence of Sensor
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Abstract Regarding the research on lane recognition, continuous studies have been in progress for vehicles to
navigate autonomously and to prevent traffic accidents, and lane recognition and detection have remarkably
developed as different algorithms have appeared recently. Those studies were based on vision system and the
recognition rate was improved. However, in case of driving at night or in rain, the recognition rate has not
met the level at which it is satisfactory. Improving the weakness of the vision system-based lane recognition
and detection, applying sensor convergence technology for the response after accident happened, among studies
on lane detection, the study on the curve road detection was conducted. It proceeded to study on the curve
road detection among studies on the lane recognition. In terms of the road detection, not only a straight road
but also a curve road should be detected and it can be used in investigation on traffic accidents. Setting the
threshold value of curvature from 0.001 to 0.06 showing the degree of the curve, it presented that it is able to
compute the curve road.
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[Fig. 1] Principle of Accelerometer Sensor

2.2 RSU
RSUE =29] =ilAA = dAg] 852 g0
2eFElA) 4] (OBU @ On-Board Unit)7} RSUSFe] ofwt

& Sale] 7hs om RSU === obd 4o 9 u%F A
BE AFshs £22 AR8-3tH9,10]. 7t == dloly
AEE 57} obeF 93 (Mbpsol o] 4 #1715 4l0]

7Fs%F DSRC(Dedicated Short Range Communication
2AE AESANE TBMhze] tYgZe] o] 1000me
tﬁHg}. 59GhZ’] EH —|'€ ]’o @4[11,12]

2.3 FAAA HAZel dig 71E A+

7180 SRS A e Es H(top
view)37dE ol gste] A B 5 S AEs= W
- AQFSFATHIS] B FRelM = HEE oA gka
2 At Hd 4 A ol A S AEska
ALAQ 74 oA WS ol 8a EHS AATE 1
2ol =] HEE e S ol gske] Al 24
& e 35 a9 FA #HESS e 34 A

254 | Journal of Digital Convergence 2016 Aug; 14(8): 253-259



Design of Curve Road Detection System by Convergence of Sensor

APt w2 4 BES FeomA 44 8
58S AEIHI3

71% R AE SRS A 8] HeiAE 3
& ol gkl AR EXE spetete] HES Tt
AESIARE, F&S o18ste] HdAdS AEsh= W
W ofzh B U 24 A 94 AHE0l & HA g
FARE 7T ATHI415]. o2l &A1 5el 2tate]
& =ol A A ElolE e §3te s RHANE HE
ks Al2=FlS AjkEt

azimuth(z5)¢] k& o]-&sto] A S %
A

3.1 W3 AXE o] &3 FHA AE

W AA e Apsake] F3) weke] viH 1 WskE
Aol Ws) o|MES BAgtt]. o] AAe] 2% gk
o] WsH 1L ko] uph A 3O W 259 gk 4 Fho
2 A " HAxA M= F3 weko] Wakx] ¢k
ufit-of] <Table 1>2} Zo] AIA 9] 25 3 e o3 ¥

o el A 022 Vet

<Table 1> Experimental Data Record of Straight Road

ACCELE | ACCELE | ACCELE | ORIENT | ORIENT | ORIENT
Time ROMETE|ROMETE|ROMETE| ATIONZ | ATIONX | ATIONY
R X RY R Z |(azimuth)| (pitch) (roll)
1 0.5369 2.0381 9.7528 0.32 -10.57 -4.07
5 0.4956 2.8401 9.3613 27 -13.59 -3.89
10 | 0.5465 2645 9.7767 0.68 -16.58 -3.67
15 | 0.2191 27773 | 10.0503 3.25 -16.22 -1.23
20 | 01574 2.6546 9.4768 25 -15.97 -2.24
25 | -0.9912 | 2.2087 | 10.1047 3.48 -12.72 2.56
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<Table 2> Experimental Data Record of Curve Road

Time

ACCELE
ROMETE]
R X

ACCELE [ACCELE

ROMETE|[ROMETE

RY

RZ

ORIENT
IATION Z
(azimuth)

ORIENT [ ORIENT
IATION XIATION Y]

(pitch)

(roll)

1

-0.7721

0.1287

11.3186

201.46

0.98

012

7

0.1844

0.3986

10.5554

256.62

-3.04

-7.35

10

2.0853

1.2079

9.065

262.07

-791

-804

15

3.2914

1.3563

10.2532

284.01

-11.04

-841

20

1.3378

09756

10.5123

310.71

-11.64

-8.73

25

2.3685

1.3258

9.0866

-1241

-9.06

28

1.9315

8.0385

352.11

-1511

-10.42

35

0.5561

10.3322

351.91

-8.98

0.98

40

0.4417

9.0607

356.31

-2.83
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[Fig. 2] Curvature of Road [17]
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Vg start point
v, end point
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<Table 4> Experimental Conditions

Parameter Value
Road Width four-lane road
Velocity 40 ~ 120 km
Road Length = 300m ~ lkm
Transfer Protocol DSRC
Sensor Data orientation sensor data

accelerometer sensor data
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Curve Road's Curvature Vector

a00
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[Fig. 9] Variation of Sensor Data on 360° Curve
Road

<Table 5> Existing Model vs Proposed Model

Existing Proposed
Model Model
Nighttime Driving A (0]
Driving in Rain or Fog A
Daytime Driving (0]
Disconnected Road X
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