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ABSTRACT

This paper introduces the design of an intelligent stereo garage system, which consists of four
control units: inbound/outbound conveyor belt, elevator, vehicle transfer device and stereo garage.
Among them, the system uses Siemens S7-1500PLC as the main controller, combined with
Siemens touch screen, S7-1200PLC, S120 servo drive, corresponding servo motor, G120 inverter
and sensor and other equipment, through Profinet field bus technology to establish an industrial
network. The system uses the touch screen as the man-machine interface to send instructions to
S7-1500PLC of the system master station. Through the execution of the PLC program, the system
controls the cooperation of each device to realize the task of parking and taking cars. The system
has the functions of automatic parking, taking, fault diagnosis and so on. It has the characteristics

of high efficiency, safety and intelligence.

The inbound/outbound conveyor belt can complete the inbound and outbound of vehicles, and
detect the location of vehicles through sensors to send data to the main station. The elevator can
lift the vehicle smoothly to the corresponding level, and move the vehicle transfer device to the
corresponding position, so as to send the vehicle into the stereo garage. The vehicle transfer
device is responsible for removing the vehicle from the elevator and moving it to the
corresponding parking space. The three-dimensional garage adopts multi-layer structure,
improves the utilization rate of parking space, and through the optimization of PLC program,

makes the process of parking and taking vehicles more fast and safe.

In this system design, Siemens S7-1500PLC is used as the main controller, which has high
performance and stability, and can meet the requirements of real-time and reliability of the system.
The industrial network established by Profinet field bus technology improves the transmission
rate and data reliability of the system. At the same time, the system has the characteristics of
intelligence, can automatically diagnose the fault and give the corresponding prompt, reduce the

maintenance and troubleshooting time and cost.

To sum up, the intelligent three-dimensional garage system has the characteristics of high
efficiency, safety and intelligence, has strong feasibility and practicability, and has positive

application value for the problem of urban parking difficulties.

Key Words: Smart three-dimensional garage; PROFINET fieldbus; Siemens PLC; Servo
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INFH S 2, BEBEEE RaEH I ESR. U] PLC A& S thaeabEEAs, nL
PR IR Ak RO B BB R A AT 55, RIS SR 2 Pl a5 it SO se et )
[FIIST G 1] B 15 25 Al AN [RS8 RN it R 150 &6 3R AT P 8] A, HAA IR G B3R 1
ARG VYT PLC MMEIE WM I, FHERERERI R IT, LR EM
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3. 2 #=H =] %

FA G014 ) [ 6 5 B R 45 1) 8% S7-1500PLC i@ 3k Tk 22 4 WK Fl PROFINET
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4T R

4.1 EEASER Y
4.1.1PLC A7

IR AR A A, M1 HI%F S7-1200 PLC A1 S7-1500 PLC #H47 1 4HAS . Xt
T S7-1500 PLC, A& T CPU 54 1516-3PN/DP Wi 4-1 fiw, FFEH T
SAME SR, 4300 32 S BE R A, 32 A S B E A R DL R —
AN I RO, i N i R . O DK 1, 7EERERBL SR IE B T S7-1500
PLC 1EN 10 #8814, #£ S7-1500 PLC ] CPU J&PEH, ATAE T ik HIZfE
XTI PUT/GET Vilnl, T RGN B 7 fas . 1XELThaE B E 7 @ EE Mt
FEF. X+ S7-1200 PLC, FATiES T CPU 54 1214C DC/DC/DC i 4-2 Fr
ZNEEEREY S SE /\rEE’Ji’*)\i’*mj%ﬁ% [, X DU Mg 1, fEd R
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4.1.2 S120 {FAARIRZNERLETS

FEIF — T H Tl #6508 CU320-2PN, [RASH 5.1. A5
VNI IB5) BN TR vivt = i o N B v e N 1 ) S VI @ v St A 2 R
B I B ) FOCIE L 88 CU Mk 5 337 3 & A IT R I TR AR PM, ThR
TCHATE LS AN & AR AL IS N LR S0 o B 5 RS S PRl e 4 A
A EATER . S TR AR AR, ERESHGHT IR E MR
S PLC HIThBERD B AR B S . TR PLC REg TR BT BRI 4T 44 An
AR,

4.1.3 G120 TE4mERLAAS

FEEE A, B3 G120 ZBAas B AR 505 CU250S-2 PN Vector. #E AZ4]
W S, AR S B 7 SR 1 B AR AR 1S4, AR LA | A0 R | A A
KRN I BRE AP g NI TAR, v B AR s i 0 08 V/F i
FAR i S b 75 SR R Rt S 0. 1 B i N it i 13 B A A B A 46 T Ak

BT BT, MEARIAR IS ITRE, RIELr T RIS A
JE AT B3NIEAT, AT MR R o IR ZE M o AR ES R AT 0 #
FREE, Gk B E A G .

4.1, 41 FMEETS
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BTN, Sl —MEREZDNRS. RERSMEIE 4-3 Fin.

PLC_1
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PLC_1 PLC_1 D
PLC_1 PLC_1
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4.2 BRIt

ZBCT ] o U AN BTy H DY HI BT, 3 )R A i 4 ) T
AN SR EE | L VN B Y 5 AP il v LRV N Y

4. 2.1 fREHEHIRIZE

e 42 A B0 FR A% I 7 S LIl AR G AN R A A e LA R, T REAE Xt
TP HEAT U B RO T P FELBR R 22 )28 N [ b2 TR 38 22 40

NNRF =M TP AP, B G120 ARSI AR AL IE &
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FETFAET, AT LOE I g 57 5 A 181 P HIALR . flds b 2 T A
Dhaean 21, I DAL e Taharet . TR, Fik. BAL, IEhlLEs
LIRS, WIRAE S FERLThfRE. fiXmiaflie i 4-4 Pron.
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RGirh, AR TR 8 R m AR A R S, AR IE T BT
G IRBAR TN NTE T BB AFAE X, 57 FC P g kg o 42 il 5 o 4a il AR 7 i e 3
B, ARFEFPAT RGN (A, SR e B OBl M, L asE RS
SRR IAT IR S , SERAEHESS . R BT E T An iR ST 1 X G120 224
SN A A A AT LS, ) MOVE 5 R SCACH BN AR L% 1) A3 P 50 5
BEROIRES 7, IR BB, 58 O A3 s UL F2

iy AR I fik 5 B SE L T, 8 P AR E A B Y Q RUERE R
HMI EHZSI A, i fe s, (8l DAY R SERALE 17 12 ] # o
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4.2.2 FHREEREBIEHIRIE

TR R 61 51 AT S5 R A AR R R L 2 IR 28— 2 EE G IR RS
ERPGERIZIER —Z . RAPATIHEBIEELSR, AEBEAT IR, B
% R TR Z AT H ShiA s RE Y, 5 A 45 ) B oA B A S A
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RGN T Bz B PLC J@{5 420 G120 AR4ids, W 1] 5 hrifEi 3L
1 SEEIL, o 42 ) AR 25 32 5 A S AT S BT T ek R A ) AR 00 P L2 i AR 25 332
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4.2.3 R FEEBITEIRIE

PRI A B IR AN oy 2 W SR IR LA R, I S120 fAIRIKBh AR IKE),
i S7-1200PLC X HokAT Bz, (I 7 T2 RETR S X S120 24,
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ERR BT MR, By LASTE8, nFEsshizhlig e,
SR 8. SRR . FRIESHHERE. B B2, WK 4-9 Fos.
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EN ENO ——
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4.3 IR RASFIEFIZ T

(S TRTAANTTIITESY o5 camya YA L G PSR E R Ak TR 8= AN L )
NGRS G, TG, fldihe 35 moaEADIRESE B s, WA it
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T, & NZAME, AR IR P H BT TR s
TG~ kSR B AT F iR,

FEFANBAT, Likar i HMI #4058 R BAH B aw 242, ity
Fahargt. FiR. 1k, B, FaEUT, TR bphii & B f kB R a4
T, SRR SEILTF AN F . RREL E3N. ik B . BB EE T
BN A O A AMA IR IR B Al AT 0], BT LTS Hl A% 4 & TS . T
SRR E 4-12 s
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SIEMENS SIMATIC HMI

K 4-13 RGNS

RGO, (EHE R MBS SCRE B 0N RS 2 H0 T e, v
DABRMILE RN, Ja A 25/ B R RHAE, S — M R In s T i
K, EoRIERIRIORS . WEEH PRI ERER XA S 2% B AT S
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4. 4 RGEHEER
4.4 1 HFERGSEH

i H N4, H Factory IO FIE EJL[FSZHL. 7F Factory IO HH#5 iR e AR 4
B, G I B SRR R e ZELA, AR s ) SR AN R R ST AR A TR S Th e
& 4 NSRRI, Rl AR H T, THERER ST, FEIR L E R
Hl B TCA LR G . 7 B R G SDERNE] 4-15 Fos.

I AR R A kA BB S, ¥ Nettoplesim-S70-v-1-2-5-0 #fifHiE
EEEPPiE PLC. fEEEY, MRABREHIN R LI DR, HEMPA S 1)
PLC #=ii 85, fARIKzhAY, AMHIKENa FfdE5E . 7EF:FEF OBl WS, 7 4
AN FC HIr9ms 4 AT 5o KRRy, &M B oc gL ) DB JUE N
b AAAE X o B — B H R IC IR PN FC Bih 558 f5, BIEHF OB H
WH .

K 4-15 (i B RS L%

A5 5 1 T )4, AR R B LA AR PR AR G SE I ) T RE AR E A I B AHIL ST, 4
ARG R, ZHscERANE, R ARE, SR SE A0S
5 BRI, ERHLH. RASHOE, B R, RIS RS FhER, F
SR MR TRAT, RESRAE . mmE sl R B L s, K ERTTER
B R R, R RIR S, R R P B T SEI R ThRE — — ik, JF
NEE
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16 T 2 A RN AR P A E SE G, 4T JF Factory 10 34, FN4T IF 18 475 B 3h
&, JFEId Nettoplesim-S70-v-1-2-5-0 JifFR X N A &Rz, WKl 4-16 Fior. 18
BB B TP #uht, F+HAGE PLC 5 PC b [F—M B, 7E Factory 10 H14%
ZIER)G, 4 Factory 10 [P #1851 F NI 1T S7-1500PLC, Fda N st 5
I 5 BIFEFE A bk — — X B, 5t AT DA il e b ) 7 G 3R 2SI R
GIZAT, SCE—EAED R A E DI RE UL RAMSHEUE &, Fahish], hisss
8551248

ne Slemens - L

PLC_Y [CPU 1516-3 PHIDS] | fe Tool Help
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x2 Stop Sarver
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4.4.2 ZGER
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— R, FIH EAERGE, fE 5 E PLC & T Fl—F M NI EE G, Lol
T 57 A I FE 2, R RS AR 4R P ST A i

fili 353 BRI UG S N & ST, WE SRR, D H 0 R TR A 5. 25
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W EINESIAY, AP —En%, e EHRomlB EME, R
PUATIFERAERE T, AL IR 188 4240 22 T P A ik B e, 380 1 o FRL R PR e R AR AR
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e BRI FE TR AL, AFTE N e R R B e, BRI EAE . P
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BN, B2 FHEEA R, B AFEBEIEERE—E, mEET 2
Bk, SERIE. REGIARWE 4-17 iR,
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2 i

ARSCHEH T —FEE AMLT R RGBS T S R BE AR R E R R . il
fRI%7T, THREHES, ZEAR 3 B DA ST R 248 P DAY | B G AR FLRC &, X 424k
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