w0 2024/146342 A1 | I 00O VKO 0 O

(12) FE LR S E A LR A0 K s Hh i
amﬁ%%ﬂ%ﬁ?ﬂﬁﬁi Eé% O 0 0O Ot
| b s = 10) [EbRA AT S

@3) [E R/ H —
2024 77 A 11 H (11.07.2024) WIPOIPCT WO 2024/146342 Al

G EprEFI45 255 (72) AP X1 35 (LIU, Hongda); HI L R & Bk M i
B61L 15/00 (2006.01)  GOIB 7/00 (2006.01) A H DS R E RN AL B RR A
B62D 5/00 (2006.01) AT & W0, Hunan 412001 (CN), T 13 W (vu,

(1) EprHEE PCT/CN2023/138387 Haizhou); 1 [E #IF AR M T A X H.L LS
HEES o 9 £ 1) B AR 24 8 L, Hunan

22) EFrHEH: 2023 7 12 A 13 H (13.12.2023) 412001 (CN). i 5 ¥ (XIE, Chenghui); 11 [E 4] 4

25) HiEE=S s B PRUN T A D8 DX FRLO B 15 FR R RN R D B2

(26) ot e HIRA M & F00, Hunan 412001 (CN),  #3K%
AR X (DU, Qiumao); 1141 Fa &4 bR N T A L X Lo 1

(30) {L2AT- 5 W G RRIN HL AL A B BR 2 A1 & 0, Hunan
202310012109.6 202371 H5H (05.01.2023) CN 412001 (CN), 5K4t(ZHANG, Huan); 9 [E /I E &

(1) S A 7 RN o B % R i crre PR DRRDCELL G5 R bR T L £
ZHUZHOU LOCOMOTIVE CO., LTD.) [CN/CN]; 7 PR2 E‘]Ek oL, Hunan 412001 (CN). Jei " H
(=178 B 8 MR N T A I X DO 155 Hh ek R, ) (QU, Haiyang); A E AR T A ﬂl% IX\EH D1
*ﬂiﬁﬁﬁ(ﬁamﬁﬁ)b, Hunan 412001 (CN)O =) I:I:] i*ﬂi/ﬂ‘l‘l %ﬁ*ﬂiﬁﬁﬁ(/é}amkﬁ s, Hunan

412001 (CN),  FZHLA(PY, Kaijun); H [ # & PR

(54) Title: ANGLE CALIBRATION METHOD AND DEVICE FOR STEERING AXLES, AND MEDIUM
(54) KB — MG 1A Bt FREARE i R E AR T

B F A A R EAT AR B e £ 4R |0 S10
B ERRAGEERS, RREMGHQZEEER
EQURSE SNy S

l

SRR a0 QA E A K80 R KA || O]
B Y

T P T T ST ) TR N
BEAEAHGAERSE iRt S10  After left and right wheel steering connecting rods of a vehicle and the corresponding
wheels are adjusted to standard positions, acquire a maximum value of
the positive and negative intervals of each steering swing arm of the vehicle
S11  Determine the maximum left and right steering angles of each axle according to the
maximum value of the positive and negative intervals of the steering

swing arm of the vehicle

N s 813 §12  Use an average angle of the maximum left and right steering angles of the axle
RO AERE e s O] ERE S as a zero position of a steering angle sensor
& 518 4T IR AR & $13 Match and calibrate a signal value of the steering angle sensor according to the
& 1 zero position of the steering angle sensor

(57) Abstract: An angle calibration method for steering axles, applied to the technical field of intelligent transportation. The method
comprises: after left and right wheel steering connecting rods of a vehicle and the corresponding wheels are adjusted to standard
positions, acquiring a maximum value of the positive and negative intervals of each steering swing arm of the vehicle (S10), wherein the
symmetric line of the positive and negative intervals of the steering swing arm of the vehicle is parallel to a straight traveling line of the
vehicle; then, determining the maximum left and right steering angles of each axle according to the maximum value of the positive and
negative intervals of the steering swing arm of the vehicle (S11); using an average angle of the maximum left and right steering angles
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of the axle as a zero position of a steering angle sensor (S12), i.e., an angle at which the corresponding wheels are parallel to side edges
of a vehicle body; and finally, matching and calibrating a signal value of the steering angle sensor according to the zero position of the
steering angle sensor (S13). Therefore, wheel rotation angle calibration of a drive-by-wire axle is implemented well, the problems such
as non-straightness of the vehicle body and wheel wear due to carriage deviation are solved, and the driving safety of a super virtual
rail train is improved. Further provided are an angle calibration device for steering axles, and a computer-readable storage medium.
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P, REB2ATURLE AR SANMLEES, B SREE. 8
B/ ERF, RER2ITUARAXKXFTF T 42 E (Digital Signal
Processor, DSP) . 3% %4214 %] (Field—Programmable Gate Array,
FPGA) . " %#2:¥ 484 %] (Programmable Logic Array, PLA) ¥4 £ —
AR AR B, B2 TULIE LR PLER, LTS
AR T ERBERETOHIER TGRS, AR P #4532 K (Central
Processing Unit, CPU) ; W& B A T ASFIRES T BT
WKL HE R, A R2REH P, RER2ITAEAA BRAELS
(Graphics Processing Unit, GPU) , GPUA T A W - TAME £ LT8R
OB FeFetnHlo —R KB P, L B21LTLLAIFEATLAR G (Artificial
Intelligence, Al) &3P EH, ZAIXIZ R B TREA XS 5 3 69+ H 1R 1%,

BAEB20TALIE AR EA T HMTRAMANR, ZtFNTiRA
%ﬁﬁﬁum#%k% Bl B20:L7T L iE3 RIEAMB R A E, VARIF
HRMAGEME, thdo—ARENBEFHILE. NEGHITE. RERD
P, BREE20E S T AT i EMAZF201, b, 0t F AR Ak
R2MBHPATZIE, A% 5K AT — RPN T 6948w & 4009 A L
R T EWMX TR BN, A E2000 A6 TR ETALIERIER A
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HE—REHGIP, BOEMNARITTEIELTOEA R TR, W
NEVHE 3023, iBFET24, RIR25VARGELE B K26,
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AWIFERPIRBGOESEHGABITCRE, O GMEAER,

B AT HMEE BHORFIT, RBFENT Hk: HOEH09A K
ﬁﬁ &
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, AP IR AP AT %k A AR R 8 F AR . it A
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STAN ARG R, 4o R RS Ay ik A s R S L8 X A
FAE A Ak 69 - e 4B RAE R BT, T LAA R — ANt AT R IR A AN
Fo ARTREXMFGEM, AFFORRTEAR LRF B NAE RS T
ARAY 3T 0 B L AR T F O BRI 7T VAR = 69t XARIL A &,
ot B AF = e B — AN BT, AT AP IF & T F K 4
FEGEIRI TR, mAT LG EEAN R s U &, Ashad, Ak
#1445 (Read-Only Memory, ROM) . Mi#LA B A1 %X (Random Access
Memory, RAM) . EER&RH XK F EA T LA AR KB GG

AFBIRE G EIT A mA R, S kTR, KBEAE5LE

Tk AR 6 B R

ALt K i PR b —Fr 43 @ £ 4h 09 A BAT R 7 ik, KE AR
BATT HE@MAB, AP P &AT PR R @B ed F XIiE, FA95 541
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