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ABSTRACT

In order to solve the problem of parking lot, the system takes advantage of
the idea that computers can help control the storage of the car and designs a
set of “Cubic parking lot demonstrative system” which is fast and safe. In the

system, we make an automaticaly cubic parking lot model and by the control of
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personal computer, the system can manage, control and keep an eye on the pre-
sent moving picture on the screen. If someone is going to park his car, the sys-
tem will find a short cut for him automatically by means of the transmission of
both X axis and Y axis.

Through the practical experiment, the system is proved to be usable and

meet our people’s need.
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W~ skiaRE sl

LEISE S VRIEHRIKFEN L LR B (Hierarchical )Z 8K ¢

ABFEHEEENFR LU Turbo Pascalf2NFE S 7E IBM PC/AT %23 L#
78] DIHEHEFAMMEEZEHI] ERERZLLAERATHERY
Z IR o AR MR E B MM ERATR o HBEBERNZ & UM B

B 8 AN o
CAR-PARKING
— "'ﬂ#’// ’ \
a’f r‘/ \‘
INITIAL SCREEN STORE CAR RESTORE CAR FINAL SCREEN
/

T
OPEN FILE| * PARKED
J CKGROUNT

SCAN TIME

AN

\

CLOSE
FILE

SET
WINDOW

SCAN TIME

S /
/__,./ = s p \\\\

.

WRITE

- PUT CAR HaTo ’ READ PARK | | SECONDS BACK FARE

|
8 HEEHEHEEAREEE
B e B S S0 R -

Car-Parking: BISB BEBH M2 EFER ©

Initial Screen: RBEIVIEZ EHiH ~ TEFR - B8 -

Store Car : BEIE{EH{EL o
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Restore Car : BEIEEXE{EZ o

Final Screen: EFR#I4AEE » MMAER -
FHEBER A .

Open File: BB B RTEBIHE o

Set Background : R EWREME °

Parked : #E7N H g2 EHRK

Scan Time : &R E &R X R FMEFH 107 -
Close File: RRFARMHE -

Set Window : REHRE °

Write Park : BAREK BERBHE o

Put Car : BX ABLHREREUL HLEH o

Moto : BB HHREIEME o

Read Park : FHEUVEBHEF RN o
Seconds : FHEAF B KRR o

Back : A% i B 4R 3% [ [ Bg ©

Fare: st HZEHEHA -

2 MK B8R S |
R TSR R 0 RVCEARREE » GRS DR TREE K
HEH (PSRBT B (G) R AN (Q) » HEMEREHEARE 9 (a)
R o ‘ | |
(D3 TP @FREREE » HEEHENE 9 (b) IR - BHBAEB (
password)—THHE ERIREH N R LT & (string) PHB &I » A/NT[E20 byte
BB FEL SR LIRME R 2 KoM o FIEN R A MR
Bi% 1R o
QFEH TG BERDULEEE » K ELFFEWE 9 (O) FFR o HPRARE—
FEEEERAECEAREOHES  SEABTWIKFLTB 0~ S SENKX
foz > LUEIERERE o o B AR 8 18 B 2 A5 /NS 100 B 0 FLES 48
R 1 /NS Bl L2 A B A 1058 3 o 20eh B ER 6 AR 2 A B RO RU A

B 2 BT o |
167.



14

B
B ZERA
[
|
BB BT ( mupz )
[
|
Bog 2 SRR B
[
1 @ ‘Q !
[ . l
v No ~R&
— s
psipEse lmﬁ@% | \ Yes
| [ ’ i)
| |
j EREME | | BATTH
[ .
v |
BREAZERAE | B A KR
|
l |
HREE SEN
[
l S
% = _ M
(a) FREAERIFIEE (b) EREREL T E

G 9 R EEEAEAEERRERE

.168.



Y

15

RS

¥y
B AN R
i

No &
FERE
Yes

i

B HER
HEEALE

BMART

HEAERD | | ERMASES
!
E % FA

B E

y o«

(c) DU IR IFETEE
B9 EMEEBAERMER

.169.



16

3 REHEHE

AEXMEAHRREHEEZ :

(DB MEREHEEEE - B B B~ 5 > RODEXNEER » 0k 4 7
5o

% B ¥ R K/ (byte)
Yeaf : word 2
Month word 2
Day word 2
Hour word 2
Minute word 2
Second ~ word 2

#4 KBHAEHEESR
QR EREHEREHBEFSHRR - FHIGH X EBS = [EZRHR
Nk S5 Frw o

% B i K (byte)
Parked Boolean 1

Prak Time _ Time 12

Password String 20

#5 FHRWAMEER
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B2, N B Fay oo

12 RMERLELEREE
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FHFEPRFERDBERER (HR)

& 14

& 15

RACIH B E MR R BT (£2)
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B 16 FHEMEHEBPEFEHBERET (ER)

N~ L R
ATRE®% FHABOSHUSEERNE  MEERBIAZNES

Rt BRREHEAERABNERSEEE - MANARIZ T E 88

BHSGHERNTHEIMKKERELE R BELTITH -

AR AR E ¢

14§22/ ST R84L » (EIR AT 45 —8WEE (7 A 22/ » SRR o1 12 Ak B > SE e
L LEERMBEENED  BREHLES -

QA AEASEE > OB IR 8 BB E AT T IS > TEAERF
EAN - BFHEBOARRE - Hf BB (password) B FRE THFHEK
2t IR ERRE Z2EEINEN - HEr RIS TERB THERA I
FERIIREE -

3. FIFITURBO PASCALREERFZ SR B FHHAEN » BT FH A INB (R
MR BE B el > B R RS HIGE PR ERK AT HBER o
4R/ TEHEFHE - INEEERE > ARLLUET (X)) ~FE(Y#E) [
BT AR EHRBEREAANZ B REIEEHBMERK o
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5.8 FIREFRBE AT (1imit switch) B R FENE) R R OMEH R B ] » LIA
SREEEERZIRER -
FEZ ERSH M T HTBIHT » RAEHE B EERMETIRE ISR EIE S AT
BOER  FYHEGAX “HHIREHBEHEHEETERM WHER
i —3TE| ERSI4E - RIMEEZABEN - RERNIEREREZMNHEEN
o BMATIREAEEBMT

1LEBRSERERE MBS B » o645 X% 532 (stepping motor)LLE TR S
%2 (DC motor) {7 AR 5% (Servo motor) HXfR » HHIRMBELEILMEE » B
BET (X)) B (Y#) X8 (Z8) Z@EEEE > ST H0
AZESFERELN - #535 _LRRARRRBART - #B T FRERMRAARN ~ B L MBEREE
FEER BB ~ MEIKABE 23 (buffer) X REEAREFHBFMR L LRIE -

QAN RS EBFRUBSE R M AR AR » REIRERG EFHE TUHEE
» QISR IR RN TF K o FRENARIRARBE B ERET Lo SH » 5 ErF
M4EHKRFGES AN E » € —SHhE  BLBERM T NIER » E5
HEF T EANENRSEERRNE B o
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M %
Turbo Pascal EERER :

uses crt,dos, et, printer;

type
Time=record (HE R B R BURB *)
Year, Month, Day, Hour, Minute, Second: word:
end;
ParkData=record (% BLAL AR BURB *)
Parked: boolean; CEEOCREHE)
ParkTime: Time; (4% BLER [ *)
Password: string[20]; (*Zi%*)
end;
const

CountX : array [0..5] of word -
(290,540,793,1045,1290,1545) ;
CountY : array[0..1] of array [0..5] of word =
((1115,895,670,440,220,0),(1100,925,700,475,250,30) ) ;
(2535 3 6 2 2 B )
StepData : array [0..2] of array [0..3] of byte =
(($c9,$63,$36,%$9c), ($09, $03,$06,$0c), ($c3,$63,$33,$9
)
Model=3;
Mode2=6;
var
ParkDataFile : file of ParkData:  (*GE7#{%Bi{ijRIBHIRE R *)
Buf:ParKData:
CarImage : array [0.. 134] of byte; (*fA7£Hi#RiYE %Y Buffer)
ImageBuf, CarBuf : array [0..466] of byte; '
ImageSur:array [0..1] of array [0..466] of byte:

Ch : char;
.176.
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Procedure delay (no : integer);
var
i : integer;
00 :real;
begin
for i:=0 to no*100 do  (*FJFH#L1TFloating Point XEB LLIIEEERR] *)
00:=00*0.0001;
end;
(*EETRILGE)
procedure WaitKey;
begin
ch:=readkey:
end;
(*BEOREAB*)
procedure Message (str : string);
begin
clrscr;
write (str);
end; (* Message *)
procedure OpenParkFile; (*FTBAFEE*)
var
no : integer;
carfile : file;
begin
assign (ParkKDataFile, ‘park. dat’):
{$i-}
reset (ParkDataFile):

{$i+}
if ioresult<>0 then CCEHERERGEEY)

begin 177.
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rewrite (ParkDataFile); (<BIER 3. 37 9 B BHE *)

Buf.Parked: = false;
for no:=0 to 36 do
write (ParkDataFile, Buf);
end;
CRREUHERE R *)
assign (carfile, °‘car. img’);

reset (carfile, 1);

blockread (carfile, CarImage, filesize (carfile));

close (carfile);
end; (* OpenParkFile *)
CRRBUE KE*)

procedure ReadParkData (no : word;var Data :

begin
seek (ParkDataFile, no);
read (ParkDataFile, Data);
end; (* ReadParkData *)
(* BE77RR %)

procedure WriteParkData(no : word;var Data :

begin
seek (ParkDataFile, no);
write (ParkDataFile, Data);
end; (* WriteParkData *)
(CCERE R *)
procedure SetBackground;
var
no, offset : word;
begin
fillchar (mem[$b800:001,32768,00);

for no : 0 to 374 do
.178.

ParkData):

ParkData);



begin
offset := (no div 4) * 80 + (no mod 4) * $2000;
if (no mod 2) <> 0 then
fillchar (mem[$b800:0ffset],80,%aa)
else
fillchar (mem[$b800:o0ffset],80, $55);
end;
end; (* SetBackground *)
(* BEHHER )
procedure Moto (ToNo, Mode : word);
var
x,y.fx,fy.cx,cy : word;
no, cl :integer;
begin
port [$303]:=$80;
x:=0;
y:=0;
fx:=CountX[ToNo div 6];
fy:=CountY[Mode][ToNo mod 6];
no:=0;
cl:=0;
cx:=16;
Ccy:=254;
port[$300]:-0;
getimage(cx,cy,cx+80, cy+41, imagebuf);
putimage(cx,cy,3,ImageSur[model):
while (x<>fx) or (y<>fy) do
begin
(* BEEEZHEE *)
if x<fx then inc(x); ,
179.
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if x<fy then inc(y);
if x=fx then port[$300]:-StepDaté[l][no] else
if Y=fy then port[$300]:~StepDatal[2][no] else
port [$300]:=StepData [0] [nol;
inc (no) ;
if no > 3 then no:=0;
delay (7);
(* EE&FE LERREHME *)
inc (cl);
if c1>20 then
begin
cl:=0;
putimage(cx,cy,3,imagebuf);
cx:=trunc(x*0.35059+3);
cy:=trunc (254-(y-mode*30)*0.2);
getimage(cx,cy,cx+80,cy+41, imagebuf);
putimage(cx,cy,3, ImageSur[mode]);
end;
end;
putimage(cx,cy,3,imagebuf);
port[$300]:~3;

end; (* Moto *)

procedure Back (nol : integer;mode : byte);
var

no :integer;

x,y.fx,fy,cl,cx,cy :integer;

mode3 : byte:
begin

fxi=0;

.180.



fy:=0;
if mode=3 then mode3:=~1 else mode3:-0;
x:=CountX[nol div 61;
y:=CountY[0][nol mod 6];
cl:=0;
cx:=trunc (x*0.35059+3);
cy:=trunc(254-y*0.2);
getimage(cx,cy,cx+80, cy+41, imagebuf);
putimage (cx,cy,3,ImageSur[mode3]);
no:=3;
while ((Port[$301] and mode)<> mode) do
begin
(* BEIHHEE *)
case port'[$301]and mode of
0 : port [$300] :=StepDatal[0][nol;
1 : port [$300] :-StepDatal2][nol;
2 : port [$300] :=StepDatalll[no];
4 : port [$300] :=StepDatal2][nol;
end;
dec (no,1);
if no<0 then no:=3;
if x>fx then dec (x);
if y>fy then dec (y);
inc(cl);
if c1>20 then
begin
cl:=0;
putimage (cx,cy.3,imagabuf);
cx:=trunc(x*0.35059+3);

cy:=trunc(254-y*0.2);
.181.
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getimage (cx,cy,cx+80,cy+41,imagebuf);
putimage (cx,cy,3,ImageSurlmode3]);
end else
delay (15);
end;
putimage(cx,cy,3,imagebuf);
port. [$300]:=0;
end; (* Back *)
procedure PutCar (Nol : integer;mode : integer);
const
StepData2 : array[0..1] of array(0..3] of byté -
(($c0,$60,$30,$90),($09,$03,$06,%0c)):
var
X,y : integer;
Count,no : integer;
begin ,
port [$303]:-$82;
port [$300]:-$3;
no:=~0;
for Count:=0 to 155 do
begin
port [$302]:=StepData2[0][no];
inc (no);
if no>3 then no:=0;
delay(15);
end;
port [$302]:=0;
for Count:= 0 to 100 do
begin

port [$300]:-StepData2[1]1[nol;
182,



if mode=1 then
begin‘
inc(no);
if no>3 then no:=0;
end
else
begin
dec(no);
if no<0 then no:=3;
end;
DELAY(15);
end;
prot[$300]1:=3;
for Count:=0 to 155 do
begin
port[$302]:-StepData2[0]1Lno];
dec(no);
if no<0 then no:=3;
DELAY(15);
end;
port[$302]:=0;
if nol<>-1 then
begin
inc (No 1, 6);
x:=16+(Nol div 6)*88;
y:=29+(Nol mod 6)*45;
if mode = -1 then
putimage (X+25,y+11,3,CarImage)
else
line (x+24,y+11,x+79,y+40,1,0,%d):
.183.
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end

and; (* PutCar *)

procedure InitScreen;

var
i,j : word;

begin
ScanTime(0);
directvideo:=falsey
textcolor(7);
texbackground(0):
clrscr;
SetBackground;
writeln(0 to 5 do

for j:=0 to 5 do

begin

CHR BRI AEE *)

Tine (104+i*88,29+j*45,184+i*88,70+j*45,1,0,%d);
Tine (104+i*88,29+j*45,184+i*88,70+j*45,0,0,9);

gotoxy(14+i*11,3+j*3);
write(i*6+j:2," *);
end;

getimage (16,254,96,295, ImageBuf):
1ine(16,254,96,295,1,0,%d);
1ine(16,254,96,295,0,0,9);
getimage(16,254,96,295, ImageSur[1]);
putimage(41,265,3,CarImage);
getimage(16,254,96,295, ImageSur[0]):
line (17,255,95,294,1,0,%d);
putimage(16,254,3, ImageBuf):

(* g LR EIBRT *)
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for i:=0 to 5 do
for j:=0 to 5 do
begin
seek(ParkDataFile, i*6+j);
read(ParkDataFile, Buf);
if Buf.Parked then
putimage(129+i*88,40+j*45,3,CarImage);
end;
1ine(10,305,629,370,1,0,%d);
1ine(10,305,629,370,0,0,9);
textco]or(O):
textbackground(7);
window(4,23,78,23);
end; (* InitScreen *)
(* fZEERE *)
procedure StoreCar;
const
Store Order : array[0..36] of word =
(5.4,11,3,10,17,2,9,16,23,1.,8,
27,34,12,19,26,33,18,25,32,24,31,30,36);
var

no, nouse : word;

begin
(F RB|BEHEZE *)  (* RBBEMWE(Y *)
no:=0;
ReadParkData (Store Order[nol,Buf);
with Buf do

while Parked and (no <= 35) do
begin

inc (no);
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ReadParkData (StoreOrder[no].Buf);
end;
if no <= 35 then
begin
no:=StoreOrder[nol;
Nessage("FHEAEE : °);
readln (Buf. Password);
(* EHAEBHNE *)
Message("FIEN{F B B iR .. ");
with Buf.ParkTime do
begin ‘
gettime (Hour, Minute, Second, nouse);
getdate (Year, Month, Day, nouse);

writeln (1Ist,

")

writeln(l1st,’ _ ")
writeln(Ist,’ GO =T AR - IL ");
writeln(Ist,”’ ")
writeln(Ist,” | BEALMEIR © *,no:2,” , OF
writeln(lst,”’ ")
writeln(1st,” | 2 BBF/ : * year:4," £’ Month:2," B .day:2,H"

Hour:2,':* ,Minute:2,":",Second: "2," I OF

writeln(lst,”’ BN
writeln(1st,” | % B . '.Bixf.Password:ZO.' ")
writeln(1st,”’ );
writeln(1st,” ----------------omoe ----t);

end;
Buf.Parked :=true:
WriteParkData (no.Buf):
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clrscr; 4
write(CAGHEEK BEEHALL " ,no:2,* H1..");
PutCar(-1,1); |
woto(no,0);

PutCar(no,-1);

delay (100);

Back(no,Model);

end
else
begin
Message("#8#, HElORERAEHENMT "#7);
WaitKey:
end;

end; (* StoreCar *)
(* FHESHGBDE *) |
function Seconds (year, month,day,hour,minute,second : word)
const
months : array[l..12] of byte =
(31,28,31,30,31,30,31,31,30,31,30,31);

var
days : real;
i : word;
begin

(* HFEEEREE *)

if (((year mod 4)=0) and ((year mod 100)=0))
or (((year mod 4)=0) and ((year mod 400)=0)) then
months[2]:=29 else months[2]:28;
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(* FHEAAKE *)
dec (year);
days:=(year div 4) + (year div 100) - (year div 400) + year *365;
for i:=1 to month-1 do
days:=days+months[i] ;
days:—-days+day-1;
(* RHEAABEL *)
Seconds :=(((days*24-+hour)*60+minute)*60+second) ;
end; (* Seconds *)
(* IXB{EZE *)
procedure RestoreCar:
var
nostr : string;
no,p : word;
yloml,d1l,hl,mil,sl,ul,u2 : word;
pass : string[20];
(* RHEZEHRBRA *)
function Fare : real;
var
m :real;
begin
(* FHEEEHERRE *)
gettime (hl,mil,sl,ul):;
getdate (yl,ml,dl,ul):
with Buf.ParkTime do
t1l:=Seconds(year,month,day,hour,minute, second):
t2:=Seconds(yl,ml,d1,hl,mil,sl);
(* FIEMGEHER *)
m:=(int ((t2-t1)/360+9)/10)*10; (* {2H B/ NEF107T *)
if m<10 then m:=10; (* EHAEA107T *)
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Fare := m;
end; (* Fare *)
begin
repeat
Message (* B AKEUHAVEALARSE :°);
readln (nostr);
if nostr=°" then exit;
val (nostr, no, p):
if p<> 0 then
nb:—36:
if (no<0) or (no>35) then
begin
Message (‘fRSRHELERE ! "#7);
WaitKey:
end;
until
ReadParkData (no, Buf);
if Buf.Parked then
begin
Message (‘FEMAZEE:");
readIn(pass):
if (pass=Buf.Password) OR (pass = ‘boss’) then
begin |
with Buf.ParkTime do
begin
money:=~Fare;
clrscr;
write(C'BEHEEHEA *,money:4:0,°7T");
WaitKey;
Message ("SI EDHCIRA » BEFEEE..");
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Writeln (1st,

writeln(1st,”’ ")
writeln(1st,” | & i§ 8 8 > 28 /% #H 3 I || °);
writeln(1st,’ ")
writeln(1st,” | BEALMER : *,no:2,” I OF
writeln(lst,” ")
writeln(1st,’ | fSBEFR :2year:4, %’ ,Month:2,' B’ .day:2,"H "
Hour:2,‘:* ,Minute:2,°:’,Second"2, ’|°*);
writeln(ist,’ [ ");

writeln(Ist,” | EXEEFRI : *,y1:4;%:° M1:2 ,*B* d1:2,°H",
H1:2,":*,Mil:2,":’S1:2, ° | ");

writeln(list,’ i ");
writeln(Ist,” | FHEEA : *,money:5:0, G I "):
writeln(1st,’ K
writeln(Ist,” -------------------oe ")
Message("ER i B R » M. .");

end;

Moto (no.1); (* BEVEERE no BEL *)
PutCar (no,1);(* EXHEHEE *)

Back (no, Mode2);(* BEMEREEMMEHE *)
PutCar (-1, -1); (* A THHE *)

Buf.Parked := false;

WriteParkData(no,Buf);

Message (“#H#LER, BB ");

delay (1500);

end
else
begin
Message( ‘i EBH ASERR, EHEWA ! #7);
WaitKey;
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end ;
else
begin
clrscr;
write(‘$0 8,76 *,no:Z, BfIT o I MATfTHER! " FHT):
WaitKey:
end;

end: (* RestoreCar *)

procedure FinalScreen; (* f&EH{EZHEE *)
begin _
close (ParkDataFile); (* BUBAREIE *)
window (1,1,80,25); ’
textcolor (7);
textbackground(0);
clrscr;
EtCmd(*a’);
scantime(5);
end; (* FinalScreen *)
begin
Back (35, model);
OpenParkFile; (* $TRARBHE *)
InitScreen; (* BB EE *)
repeat
Message (‘f% B (P), X B (G), & X (Q):");
repeat
Ch:=upcase (readkey);
until Ch in [‘P’,°G", “Q"1;
case Ch of
‘P’ :StoreCar; (* $ATIZEHIIRE *)
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‘G :RestoreCar;  (* #ITHUEHINEE *)
end;
until Ch = “Q°;
FinalScreen; (* &R {EEEIE *)

end.

ZZ R
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