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Abstract

In narrow roads, as part of drivers for poor driving technology will be difficult to drive through the
road safely, therefore this paper puts forward the narrow channels autopilot design vision. Paper
first introduces the self-driving car environment perception system for narrow channels, focusing
on three kinds of schemes for narrow channels, and combines with preview-follower theory in-
cluded in lateral control strategy and the combined module which is in the longitudinal control
strategy. This paper introduces the narrow channel autopilot system in theory preliminarily.
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Figure 1. Control flow chart

E 1. THEIRER



AR

3. SMERHAS

BTG A BB RGP AN T HoAh 22 B R G010 A A RGN 5 BN, ZORILEES
HA R, KPR, RN ER R IR — LS AR 2 A RGN ESR, TR RGERH]
WO TR XA RS AN 2R B T R B SRR 4 1 TR FOR RN B

3.1 WMABE

WOt T RAL A2 iR BT, B TT. (5 BALER TR s & S L. R B ok HL kb a4k
YERk R 2, B BRSO, RCR TR SR BRI kb 3 A Uk s 5 5 AR B R e i
FSFS KR BRI TR) 22, Tk S AR IR S A T B A R3]

3.2. FHERRBEL

HATAELE R 2 O N2 B R eV 4 B o 7 R 3ditgck, 8wl DA St R I 2 9 ) o i1 T Bt A
UL, MERHL Y DR BRAS R . FHEIE TR EE M EGCRE RS, MBLARGEH . SR LRER
g2 th— R PSHE, AT BRI R BORFAEAEL, D9 Bt A XA 00 85 300 4 45 [4]

3.3. MATBASFEHSHFRESNBERS

I TR 18 E 302 B R G IR RN R G O T IE AL RS E B TG CR A, P AR GER A
Hs BA ZREVERIA G — . O 1B LIRSS R B T80, e AIE — 5 A HE I R R 2 ) Sl 48
AR RIS [B] BT 48—, XA RSB R A Is FEE, I—RM RGBT ILRE Sy, (RGO AT FE Tk
B BT H xR

H BT8R Bl & MIEA PR, 88— R E MR nBCT 57k, BORBUR AT KRR 2 I8N
P A RRERESE, S T SRRIUNEBI IR BIE . e ST ik, (BN RER
ZONKE R HARHATALEE, THEER, AR [3]. AT 34352 75 (PR T 0 Bt il 15 75 v Lk
SRR 2 TSI P 1036 A2 EE5K

4. EHSHURFE R TR E

LLH R RTRE e i ou B, BB ERER b, ArEKE a, RN oo WIERREF MY B, IE LN
£ 5% ) RO I TE LR AN RN 5 S K2R I A
Wk 2 7R, IREEAERC TR BT O SE R T4 B SEPn 9 1 ¢ HAUE TSI 2 2 (D)

_3+b_ b

R sing tanp @)
Hrht = _a+b )
Hrbo aman(c+b/tanﬂj
TG J il e 09 1) A 5 B 1) N T 5 8 P52 ) SR R B K (2) -
RS20 g @)
2 sing

5. BERASEXSITREREMK

IR ARTAT BT TE B A T8 R . BIVREE I AR TE ) 98 2 6 LR 2R (58 B RO 2 Wt ek 7 3 3E 1 2l
PEISEIS H EZSH STV AT BRI, R AR TE S N TAT R TE S R B ARE D N = AL T T IR

()



AR

Figure 2. Car moving trajectory characteristic
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Figure 3. Parallel to the narrow path planning
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Figure 4. Vertical narrow path planning
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Figure 5. Aiming point selected schematic expectations
E 5. BT SitEREE

SR 28 A2 SEBR A B S5 AR Tl S B 2 M PRI, R RoRBAERIN R, a RRRE4S 7T ML
o BARINTEEHE R SR A2 TR A £
6.1.2. HEREANRE
B MBS, BRI AL E A ST B AR S R R AR
w5, CERIERPIMA A o SERALE A SR TR B Z ERIMLA A B LSRR AL E A 5T T
fifi sl B ZIMIMEEES d, JULEA AR5
m=dsin(f-a)

d?-m?= RZ—(R—m)2

AL
0.5d
N sin(f-a) )
1077 A1 B 37 A 5 ZE A i 8 PR 2 TP AE— B I R &R, a] LA
0=K=R ®)
KEIR

SN ESTBuR e R CE kil Py ST IRE iy ok e P e e R et O RE N
6.2. Yh[a1HE SRR

AR GER BT B B = A M B A N o P AR R A5 (1] 6), 1 I SCHR,  SCik s s B i
PRIV T TEA AR S AR, AT I8 B 4 A T S N AT B [RISCRR[6] B0 A e F bl e AT 17 8
RIE, WASSCAEBEAEEIR

7. BE

3 2 B BRI T R A AR SR AE BEA,  E S RIAT R B A R R RA TUE H AR, H
e SRR T P 5 4 1) A 1 T BRARAT B AU HOR 22 EUBURR,  (ER AT AR TE 1 B S BB

O,



=
i
48

=

y IR
éﬂf/\é& <+
1 Bl 42 ) R
v O 1] /R ) ) B R AR B %
P |- . M
FA B AC A AR e
17
B
A SR
WATH >
TR

Figure 6. Longitudinal control module system requirements
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