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Abstract Recently, novice driver or weak drivers was difficult to understand the movement characteristics of the car
and are immature sense of width and length of the car according to various each driver’s sex and age, model. To
complement this problem, the use of rear sensor and the camera is increased. And the parking assistance system that
improves the convenience of parking the driver is being developed. Accordingly, parking guide system is needed to

reflect the difference in the steering angle and correct the error distance.
In this study, it is proposed that the turning radius during backward by complementing the existing Ackerman Jentaud
type. And it develops more accurate parking guideline to be able to generat algorithm by applying the formula to
propose a steering wheel angle sensor value derived through the handle.
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Table 1. Specification of Grandeur HG
Item Specifications

L 2,845mm

l 1,614mm

r 160mm
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Fig. 3. Turning radian when the handle steering is 540
degree
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Table 2. Turning radian when vehicle reversing

Steer Angle Wheel Turning radian 'when vehicle
Angle reversing
5° 0.3° 501,407mm
10° 0.6° 250,372mm
15° 1.0° 166,690mm
530° 34.4° 3,505mm
535° 34.7° 3,455mm
540° 35.1° 3,406mm

22 SAS(Steering Angle Sensor)E 0|23}
of $hs x5

TR A 3 WS A Aol 8] HsiM e
A Aol HE 2F7to] stk SASE 4]
Z3 g gdeta HE AEE FYshe AR, &
Aol ME 2WA TGS SASE ol&3q I8 =37
o TZ3F)

Table 37} Fig. 49+ 134 TGY AL} S2=E
e ST

Table 3. Specification of SAS

Item Specifications
Operation voltage 8V ~ 16V
Temperature -40C ~ +85C
Consumption current Max. 150mA
Steering speed + 2,000 ° /sec
Delay time 200 s ]
Reverse voltage -13.5V
Measurement Angle -780° ~ 779.9°
range Angular velocity ~1,016 ° / S
Non-linearity angle -2.5° ~ +2.5°
Hysteresis angle 0° ~ 5°
SAS VDC HECU
1G 2 — ON/START €
A 1 15
High 3 35
Low 4 14

Fig. 4. Circuit diagram of SAS

i

Fig. 5. Wiring connections to SAS
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Fig. 8. Handle angle value according to the CAN signal
of SAS
(a)When the handle is rotated 180 degree to the right
(b)When the handle is rotated 360 degree to the right
(c)When the handle is rotated 540 degree to the left
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Arb D Length Data Table 5. Handle CAN signal value of K7
DH;JB : :JE gE EL'H::IEGEE?ZDS“UL?HJDSU Rotation to the left Rotation to the right
O 1 ] 3B ] X
O34 a 00 00 00 00 00 00 00 00 Handle C.ANI convers Handle CANI convers
o angle signa ion angle signa ion
e 8 00 D0 00 00 00 00 00 0O (Hex) (Hex)
D42 4 00 FF 00 FF 0° 0000 0 0° FFFF 0
D280 5 F7 FF 0007 96 180° 0107 179.3 180° FOF8 -180.7
0316 8 U5 1E 24 U3 1E 1800 7F 360° 140E 360.4 360° FEF1 -358.5
w329 a ESBABIOC 122500 1E 540° 0015 537.6 540° 01EB -537.4
Fig. 9. CAN signal value of Grandeur HG
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Table 401_5_ i_‘é_ Z_]'- oﬂ Eq—_. CAN }\]ZL“ g}\_o 7} §H_\'E£_ }—60]:7_!0“ Lq"ﬂ' kS| b'/] ‘14 ]7]' ﬂ"/}x] /H ‘\4'}\\1 %
w2 wgste] g2 ekt ol o] AR, 2 WAFe2 wte oA
o gl AL WHskeE o] Aol WAFE F4 A
Table 4. Handle CAN signal value of Grandeur HG A v 2ok 283 H 0 7)F 0 OFE upEko.
Rotatioré::;]the left Rotationctf)AI\;he right = ‘}—f—“&% L‘éoiﬂ %iMW 11:‘7]']9] A4 %% Ag*éé]—
Handle K convers Handle K convers _
wgle | Sl | O TS| s | S ) o) F glo) el 9k supale] 87 wol
(Hex) (Hex)
0° 0000 0 0° FFFF 0 Frh[10]
180|017 | 1793 | 18 | FOFs | -1807 Fig. 11& A% 2370 B2 5404< dehd 2
360° 140E 360.4 360° FEF1 -358.5 o
540° 0015 537.6 540° 01EB -537.4 ] q—
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Agritel CAN Ad e eotu] $l8l4 K7
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W2 HG 2F29] ID9F LA AE Zhwo] e CAN
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Fig. 10°3= K7 29 CAN Al1d 7S e,
Table 59+ zzﬂ_‘; CAN A4 #s Zt=2 Wslsy
X2 YRSk

Arb D Length Data
Ox18 & 10 00 00 60 08 00 00 00
Dx30 g 07 90 00 38 72 CC 0000
Dx34 g 00 00 00 00 00 00 00 00
Ox40 g 00 00 00 00 00 00 00 00
0x2B10 5 CF FF 00 07 D9
L b e e s s
Ox2C0 8 11 00 00 00 00 00 00 00
Ox316 g 051434 04141200 7F
Fig. 10. CAN signal value of K7
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(b)

Fig. 11. Turning radian line according to handle steering
angle
(a)Turning radius when handle steering angle is 540 degree
(b)Turning radius when handle steering angle is 270 degree
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Fig. 12. Guideline when handle steering angle is 0 degree
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Fig. 13. Guideline when handle steering angle is 540 degree
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Fig. 14. Guideline according to handle steering angle
(a)Guideline when the handle steering angle is 0 degree
(b)Guideline when the handle steering angle is 270 degree
(c)Guideline when the handle steering angle is 540 degree

Fig. 15. Warping when handle steering angle is 0 degree
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Table 6. Specification of Logitech €920

Item Specifications

Lens Carl Zeiss lens
Focal length 10cm ~ ©o
angle of view 77°

Pixel 15mega pixel
Video frame max 30 frame/s
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Fig. 17. Unprocessed normal camera image
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Fig. 21. Parking guideline
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Fig. 22. Parking guideline according to handle steering
angle
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