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ABSTRACT

Recently, the trend of vehicle development provides the driver with more stability and convenience as well as
transportation. The Around View Monitoring system and the automatic parking system are typical parking
assistance systems that are helpful when the driver is driving at low speed or when parking. The AVM system
utilizes a wide-angle camera module to provide the driver with a video image of the driver’s vehicle
surroundings. In this paper, we propose the implementation method of PLD (Parking Line Detection), SOD
(Static Object Detection) function and camera image calibration function in addition to AVM view which is the
images around the vehicle in AVM system. Also, we provide a method for automatic parking function by
searching for the parking place when the car arrives in the parking area, tracking the route, and using the
ultrasonic sensor to detect obstacles. For these functions, we implement the system by integrating the AVM and
APS system based on real vehicle.
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Fig. 17. interface block diagram of the APS control

www.dbpia.co.kr



=
T

Jolehe e Asdsh AF 7R Aol B 7

Eldlo]x~ B0 7 - 32 ESCel A=k 75
= X (acm) s CAN E]Fo]~E F3)] Agic)
Speed controller 522 <%= H]|W7], dead zone gt
7] 2 rate limiter2 7%l Qlth

Dead zone &332 28k WSS (Wheel Speed
Sensor)®] Ft¥} A 7| Lo 2lolE FgajA
2ek Hre] EEE Alofslr] 213 EEo]tk Rate
limiter 22 7=0] W& 7ES jerk limit 2 A&
3}7] 218t B-=o]c}. Distance controller= A 3=
o] B3 Aje} AolE AE AR gdsled
FE SRl W] $17E Aleir]elt.

Command selector £52 FSM (Following
Sequence Manager) Z4E] E8% Z(flag)s &
3 A P =2 A gt v e
Z EY3= EFolr}h Gear shift controller 532
2keEe] AAE 53l AR 7o) Hue} 7)E 7ol A
HE nlasie] TCUE 843t Al713, 7lo] Wes =
Hilz EZolth

a9 184 = HFAL, FAFAL AMT AL o
& F2F AR Aol whE AA 2] A AR 2
5% A3E MATLABS 3h83lo] 1oz vieh)
sk

© AHF

38 18. F4 wpHel mE 1 QR 9 3% A%

Fig. 18. path planning and tracking results according to
parking methods. (a) parallel parking (b) perpendicular
parking (c) angled parking

<
ofm

8t Alagy

AVM A|2=Hl3} 283} RES g83)o] Aol &9
AelE FA3e 259 ANE AE A A5
FA2 Fdshs A28 ECUE oubdow 7hz)
FelE e Axglow pAEe] girh A II
Aoflx] Adwigt 371A] A~ Skl A AA
A"l 7 AAY 4 ECU] FAIS 2 5 9
A4S 7 A 9lek o]zfdl B3k ol FEjAlold Z
2AAE Adgel HA iR FE5EHA FoA AL =
FAlola, ApEak AlziAEe] 7R A e S
oA Udx|sle] ARE Al F2 A o S
=5z 9l

12 195 AVMe} APS 7158 B3 78138 A~
g 825 g Axg odd pxe} AlxEE ke &)
2 2 ECU HWS vepdich

S ==
| ivar it I 1 | lent
o, fe AEMOHY

o cor——{ o} sty o]

(c) ECU HW

T3 19, Axd BEEx 2 dd 72 2 AR AR 34
2 ECU HW

Fig. 19. system diagram, connection method and vehicle
feature mounted system

(a) system diagram (b) connection method and vehicle
feature mounted system (c) ECU HW

483

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’18-02 Vol.43 No.02

AVM A|2~El-2 HD (1280x720) 3f4=2] LVDS
N B B g e e s = o o
3} A4 X2-E2 SRU (Short Range Ultrasonic sensor)
87l ;3% #12]: 2m)2} LRU (Long Range Ultrasonic
sensor) 27 (HA& 7] 5m)S A=sle] A5 F3)
PisollA] ol oz esislek sholeh 3
£ 9]¥ wke ECULE M2} BEol4] X&3)sl o]n)
A] AR5 DES (Deserializer) & 53l ®&3}s}e] <
A dlolElE 9 Gakom Heleha fEeAel =
2AME Bt ohEelold ZRA eI 3
& =) sl AAsle], vivel el Wl
P Al P AT, dnl ke )
o 44k A2 dolelE wi=ls}] $lal4 DDR wilx.
2|5 ARSIt Asks algl o] 5 SER (Serializer)
L5ollx] 2ds}sle] ECUA MMI QlE] o]~
AVM A& Agelt). Ade AVM A4S MMI2]
tageolE Sl E3ETE MICOM= Al U=
§1215} EAlskE CANS} 285 A mEwle] £l
< 93 LIN (Local Interconnect Network) <1E]#|o]
25 7l

I8 208 T3 Al2Ele] Az ELe] FEE et
Wik

55 ECUS SW 2= Ak Ae] 7leg @3t
= NEeAeld AN i3 Al UEST F
Alat A3 2 FAapls 9 A]~Ee] 2t 2 ok
7158 gsls MICOM 5-8-0.2 vy alsieich
NEeA ol ZR2AA = Al2~Elel Fde] ON HH,
AVM A|2=8l2 zlke] afjele] o] g% A4
o 2713} A4S a3k

A2 71915 “R” A2 22 & 7 AVM
o] 1) Fhule} JAkS- MMIE HoiF o 37| Hﬂffﬁl
AVM E3L 2% o|tfje]] dAe MMIZE HulF-=
S NHTSA (National Highway Traffic Safety

II_J ——
l = ][ = | =d E E
|

[=]

ww
Fﬁff Tl

TTW_

_J__;_L

a2l 20. AVM3} APS £3} SW 1%
Fig. 20. Integrated S/W architecture of the AVM and
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A A= 0.14m, y Weke] Ho oxj=
0.13m, ) 2% 3= 1.49°2 A=)

X 25 71¥ 29} XE] ECUS} AVM ECU<}
APS ECU7} Zbzt 2]l A|x~ele] A9} 8 4a)
9] A} NS Jepdc) 3 A AEle] A= 7|E
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H 3L
}\O

E 1. A A el 0 A A AE s
Table 1. Actual vehlcle test results according to the type
of automatic parking

Parking 4X Front Rear Error
O [degree]
Type AV [m] [m] [m]
Perpen-d AX 0.12 0.17 0.14 "
feular | 4y | -016 | -0.23 -0.2
AX -0.3 -0.29 -0.3
Parallel 0
a7Y 0.13 0.13 0.13
AX -0.31 -0.28 -0.3
Angled 0.5
AY 0.13 0.12 0.12

22 ¥)9 Asgs FAsge) P 2 Fead va
Table 2. Comparison of weight and major components of
isolated and integrated system

Separated system |Integrated system
Ultrasonic processing
ECU 180g
System
410g
weight AVM ECU 380g
APS ECU 250g
Total weight of system 810g 410g
Number of | Application processor 2 7 17
major
component MICOM 3 70 174
Memory 4 7N 4 N
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