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Design of position and posture adjustment system for
freight cars based on machine vision

CAO Chongzhen', CAO Meihui', WANG Fengqin®, WANG Jingrui', LIANG Shiyou'

(1 College of Transportation, Shandong University of Science and Technology, Qingdao Shandong 266590, China ; 2 College of
Mechanical and Electronic Engineering, Shandong University of Science and Technology, Qingdao Shandong 266590, China)

[ Abstract] In order to meet the automation and rapid loading requirements of modern logistics loading system, a mechanical
device model is established with SolidWork software. Based on the background of an enterprise and the parameters of a certain type
of freight car, a positioning and posture adjustment system of freight car is designed, including the information processing scheme of
the positioning and posture of freight car and the mechanical execution system scheme. Machine vision detection technology is used
to detect the position and posture of freight cars and process information. The mechanical system executes the adjustment order to

improve the adjustment efficiency and the automation degree of the automatic loading system.

[ Key words] SolidWork; truck position and posture adjustment; machine vision; mechanical execution system

0 5]

TEA) Tt ATl ke T 3 2 S R L IR T Y, B
YR I S AR ELAE B AR I [R], 7 LA v 2% 42l )
FEAE A DR W i B i e Ak R
GiAE N R R £ 22—, RE NS R 3] 2 5 25 43K
R RN THAREN . B, LR N A 7
RYAHR BT OR824 07 R o 2 24
i KR RG G4 L I PR 0 AR
FXIUG R A il AR R
FhEeAR | FEARSCI YR 4 A s b 4 FE1 22T,
JEHN T AR B R0 25, N T A5 4EME T
KA LRSI RS, RORFRAR 1 A gk 421y

BT EAMOBELAE A B 25, SR A
o T —EE T EREAN AR ERS, X
J5 G AR B 72 G 0 i 2 BRI A AR 5 v A RO 4K
o N TECA H BB G & TR, A A0
JARE BRI AN DT T — oG TE A
ROF 2, HRiE REH 2 MEOGT IS,

il

Sy ST A TERE R DRI AR L

QNN = = o/ ) B A SO S ES NS L1
PRI E] 34 FH/AF TR R KR Rk
E M T TR, 25 W0 A = Al 22 8] 1Y) 58 4
Hamzl> b TS miss, s s m iRl 4%
ML A = b o T 78 2 R S AS W) 3 LA A 34 T
DL HAt T 4 v Jo 5 5803 AR ATl 35 4 vh
WA S, . WP Iz A7 | RS D T, U
SO ZEIRD R, X G A 7 A b oA B B L L
TR (A PR L Ak AL RS

ARSCHIGE T — PR BB 1) 0% B B R 50
T3 %8, FH DAk e N 72 Sl 45 57 B8 R R i 1 i)
MRYEIA TR, Bl R e 5P HRTT RS, IEH
H SolidWork #4785, 2 81 =4 nf AL IR,
1 BEFRE
1.1 REFERSH

TER R G R G0 b, Tk 2o 421
AL B B, HZE R N7 20 2 S04EAE, 2F

Ao BEA EARIN, R 0% 25 5 6 4RI A I AR WL 2

YEBERIAT: HohiR(1975-) 5 WL 20%, EZRTSCTT ] MR % B shbLas AR

WIRIEE: FRUF  Email :891574492@ qq.com
KB, 2019-11-18

of ARIF ML K ) @ ARHT RS S A



98 B

2N A | S T A ¢

510 %

I AR —SCE AR B 22 AE B R Bl 2 P (HRAE S
PrReffE b, lh TR B K, 28 0 B 2 s AR i {5 5
(AN, BRI B TV Wl R A TR B R R i T 2
UCIRHE PR IR 2RI E] PR A AR B AR DG 1k
%ﬁfiﬁ%ﬁﬁﬂ

ih%ﬂé%%%mﬂé TSRS
Vi) PR AF O A7 5 R — B AR B I 25 A A B L 2
Mo

M RGBT T LA 58 2R SR R G 1
FH AR 6% 7 24507 A0 0 B AR B 0 Ao 5 8 4 oA B
ML RN, BIARTAENS EE a8,

(1) BRHATFRRST KT BT ZE R A7 60 25 Xy ARG T, 4]
PERE A 2R AT %6 4B R 5 AN SR it 2 3¢
BBOR W FE R ARG 045 o r Z3 AT 0 3, e
ZA% IR IE B9 OF B 0 A0 R R R A R
{VAE e Y VAT AS T B A e R @ i W VA% 04
I 2 1 TR T TRV AS R M2y i R A A0 Y B2
KOEE LA R, BEMNRL T A EZ
Mo

(2) P4 s ENLIE RN B 858 — AN W )
BT AT LR B 7R G0 T BT A G RS B ) 3 —
AFERATERE [ 4 PR A 45 — 51 0t
1.2 BEARNA

HRAYE B TR AR G200 IR DI RE T oK, A
BT 5 2500 B R G R Ty 28 = 4R an &) 1
F7R

'.’,'ﬂﬂl\lﬂ\\!\l\\\\ﬂ\\“\l\ll\ll\N\UU\l\llH

‘;(“ D) h H

1

I-RENEAE B FLRS ; 2-HIMIT RS ; 3-HEiE

B1 SEVCEFPEEEFR

Fig. 1 The overall picture of mechanical execution part
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Fig. 2 Mobile platform layout
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Fig. 3  Specific process of position and posture adjustment of
freight cars
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Fig. 4 Cloud image processing of location and posture points of

freight cars
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Schematic diagram for extracting position and posture
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Fig. 5

information of freight cars
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