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Abstract

1. Purpose:
Mainly practice teacher granted in class, and to realize the GPS associated circuitry
and signal receive ~ process.

2. Procedure and Method:

This GPS circuit is based on the board of Arduino UNO, Arduino UNO is the central
processor of board. Use a GPS module connecting an antenna for receiving GPS signal.
Then sent the receiving GPS signal to the Arduino UNO board which use the signal to do
string handling, finally the board sent the processed signal through PC's serial port making
the PC screen display relative signal of GPS, another monitor is the on board LCD module,
display time, latitude and longitude.

3. Result:

The result mainly divided into two parts, first part the signal 18 not string handling,
sent the fully GPS signal making PC screen display, likes the packet of GPRMC ; second
part the signal is string handling, Arduino UNO board sent the receiving GPS signal by
determine the name of packets and then realize it's data structure, finally display on PC
monitor and LCD module the useful imformation likes time, latitude and longitude.

First part the result are all the satellite sent the signal to the circuit and fully done by
realize the packet's data structure, and LCD module has limit due to it's monitor ; second
part the result 1s string handling, it can direct realize about the time latitude and longitude,
and can display on the LCD module.
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1. # * Arduino $:¥3& 8 1 Serial Monitor
(Dw g2z e (BFEhany )

wend
$0PGSYV,3,1,12,01,80,046,,11,60,031, ,07,54,219, ,08,53,287 *78 0
$GPGSY,3,2,12,20,28,149, 28,27 323, 32,25,117,,19,22 050 *7E
$GPGSY,3,3,12,17,14,273,,03,00,072, ,16,06,121, 13,01, 196 *7E
$SOPRMC, 214544 000,7, ., ,0.00,227 20 261212, , N*4E
$GPVTG,227.20,T, M,0.00,N,0.00, K N37
$GPGGA, 214545000, ,,,,0,00,, M, M, *TE
51T 00 DR o
IﬁGPGSF,S,I,12,01,80,046,,11,ED,DSI,,D?,54,219,,08,53,28?,*?8
$0PGSV,3,2,12,20,28,149, 28,27 323, 32,25,117,,19,22 050 *7E
$GPGSY,3,3,12,17,14,273, 03,009,072, ,16,06,121, 13,01, 196 *7E
$GPRMC,214545.000,7, ., ,0.00,227 20 261212, , N&4F
$0PVTG,227.20,T, M,0.00,N,0.00, K N*37
$GPGGA, 214546000, ,,,,0,00,, M, M, *75
SOPGSALA L, . e sss . 1B B
5 e
1 | 1] [ 3
V] Autoscroll Holine ending » 9600 band &

(DF A3 e (2 FE)

Send

$GPOSY,4,1,12,01,79,043,21 11,59 031,38 ,07,53,218, 08,523,206, 27%70
$GPGSY,4,2,13,50,50,132, 25,268,324 27 20,265,149, 32 26,116 %74
$GPGIY,4,3,13,10,22 051 ,28,17,14 273,25 03 00,072 ,24, 16,06 121 %72
SOPOST 4.4 13,13 01,196 %46

$GPRMC 214732 000 4, 2410 7964 N, 12038 9925 E,0.00,356.08, 261212, , %6
$GPVTG, 35608, T, M,0.00,M,0.00 K, %35

LePaGA 214753 000, 2410 7964 N, 120359925 E 1,07,2.55,113.4 W,15.9 H,,
$6PGSA A 3,11,08,25,03,19,00,17, ,,,,,3.40,2 55,2 .24%0D
$GPGSV,4,1,12,01,79,043,21 11,59, 031,38 ,07 53,218, 08,532,206, 27%70
$0PGSV,4,2,13,50,50,132, 25,268,324 27 20,265,149, 32 26,116 *T4
$GPGIV,4,3,13,10,22 051 ,28,17,14 273,25 03 00,072 ,24, 16,06 121 %72
$OPOST 4.4 13,13 01,196 %46

$GPRMC 214733 000 4, 2410 7964 N,12035 9925 E,0.00,356.08, 261212, , %6
6PV, 356 .08, T, M,0.00,N,0.00 K, 4%35

4 | 1] [ 3

V] Autoseroll Noline ending »  9600band &
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(DEEF P JIL(HFLERY )

| ==

Time: 5:49:48 i
LAT: 0.00
LOM: 0.00
Time: 5:49:49
LAT: 0.00
LOW: 0.00
Time: 5:49:50
LAT: 0.00
LOW: 0._00
Time: 5:49:51
LAT: 0.00
LOM: 0.00
Time: 5:49:52
LAT: 0.00
LOM: 0.00

m

-

Atoseroll Noline ending » | 9600 bamd

(DH5EF P IL(® @ FL)

Time: 5:51:6 i
LAT: W24 _108019

LOW: E120_ 229910

Time: 5:51:7

LAT: W24 _108019

LOW: E120_ 229910

Time: 5:51:8

LAT: W24 _102019

LOW: E120_ 229910

Time: 5:51:9

LAT: W24 _102019

LOW: E120_ 229910

Time: 5:51:10

LAT: W24 _102019

LOW: E120_ 229910 [:]

Lutoserall Noline ending » | 9600 bavd  » |
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2. 1 * RealTerm
(Dw A2z e (BFEphkamny )

B8 RealTerm: Serial Capture Program 2.0.0.70 o || = || ER

SGPUTG.A.80. T, .M. B.8A N, B.BA, K, N=*32 L

SGPGGA . 143259 2108, . ...8,.88, . .M, .M. . =730l

SGPGEA AL, rrrrrrrrnesr-*LEF
$GPGSU.3.1.10A,14,59 1085, 38,556,248, .31, 48,343, .32.33,.293 . =790lF
SGPGEV.3.2.10.29,31.0879,.16.27,.226,..22,23.183, .25,22 838, *7DilF
SGPGEU.3.3.10.208,.11 3108, 86088, 191 =?Filr
SGPRMC.143259.218, U, ... B. 88, . 8._88,.261212, . . N=42lF
SGPUTG.@.88.T, .M. B.00,.N.B.00, K, N=*32 L
SGPGGA.143300.2108, . ... 8. 88, M, M. =?ElLF

SGPGSA. A1, . rrrrnrv .. ®LElF
SGPGEV.3.1.108.14,59.1685, .38.55, 248, .31 . 48,343, .32,33.293 . »790lF
SGPGSU.3.2.1@.29,31 @79, .16.27,.226,. .22, 23 183, .25,22 @38, =7Dilr
SGPGSU.3.3.10,.20,11 318, 86,88 191 =*?F L
SGPRNC.1433600.218. V..., . 0.00.8.808,.261212, . .N*1FlF
SGPUTG.A.88. T, .M. B.88 N, B_88, K, N=*32 L

Display  Port | Capture | Fins | Send | EchaPort| 120 | 1202 | 12CMisc | Mise | An| Clear| Freeze| 7|
Statug

Baud 9600 = |Port |3 | |Dpen 5D_'£| \/Qhangelp Disconnect

F=D (2]
. . . Software Flow Contral
Parity Data Bitz) ~Stop Bitz Receive 17 THD (3]
@ None | @ gbits| | & 1Bk C 2bis G et C15 (9
~ Esgn i T-"I::?ts Hardware Flow Control [ Transmit <off Char |13 DCo (1]
C Mak || & El:u!ts * Maone ™~ RTS/CTS wirsock is DSE [B]
 Gpace | © Shits| | 7 DTR/DSA( RS4854s ™ Baw Ring (3]
{* Telnet EREAE.
Errar
Char Count:7772 CPS:0 Port: 3 9600 BM1 Mon
() A2z 8 (i} s )
@8 RealTerm: Serial Capture Program 2.0.0.70 o || = || R

SGPUTG.67.44.T. .M. 0.008,.N.8.00, K, A=ACLF

SGPGGA . 144857 008 . 2418.7937_ N, 120838 9988 _E.1.85.2 .27, 135_6 . M.15_.9 M. =6CLF
SGPGSA.A.3.32,31.25,.29,28, ,.,..,...2.45,.2_27_ 8._93=81 il
SGPGEV.3.1,.11.14,57.111, .38.57,254, .31, 48,.348,.44.32 .34, 289 . 34=?CLr
SGPGSU.3.2,.11.29,.31.875,_38.16.30,.229, ,44_.23_254,_ .22 20,181, =750lF
SGPGSU.3.3.11,25,19,A38,35,.20,13,.387,.27.06.11,.198, =440lF

SGPRMC, 144057 .08, A ,.2418.7937,. N, 12838 .9908 .E.0.80,67 .44, 261212, . . A=550klF
SGPUTG.67.44.T. M. B_00.H.8._00,. K, A=ACHLF

SGPGGA . 144A58 . AAA, 2418.7937 N, 12838 9988 .E.1.85,.2_27,.135.6 . M.15.9 M. . =63 0F
SGPGEA.A.3.32.31,25.29,20, .....,..2.45,.2.27, 8._93=01 L
SGPGSU.3.1.11.14,57.111, .38.57_254_ 31, 48_348_44_.32 _ 34,289, 34=?Clr
SGPGSU.3.2.11,29,.31 @75,.308,16,.308,229, 44,23 _,254, .22 20,181 . =750LF
SGPGEV.3.3.11.25,19.038,.35,.20,13.3@87,.27.086,11,.190, »d40lF

SGPRMC.144058 088 A 2418 _.7937 N.12038 99088  E.B_00,67 .44 261212, A=5A0LF
SGPUTG.67.44. T, M. B.88,. N, B_808, K, A=BCHL

Display  Port | Capture | Pins | Send | EchaPort| 120 | 1202 | 12CMisc | Mise | An| Clear| Freeze| 7|
Status

Baud |E"3E":I ﬂE':'” |3 ﬂ Qpen 5F'_'£| " Change |'7 Dizconnect

Pai Daata Bits | [~ Stap Bits Software Flow Conlrol T i
ﬁT I‘;Irllgne ?? 3 bits ?: I?I bit " 2 bitg B Fizels e (e | M E%FE E:Eail
? Esgn £ 7 hits Hardware Flow Contral [ Transmit Xoff Char. |19 DCO M)
(. Mark { Ebis) | & None & ST Winzock iz DsR [E]
" Space || ¢ Sbits| | DTR/DSR( R5485ts ™ Faw Ring (9]
* Telnet EREAE.

Errar

Char Count:316164 |CPS:400 Port: 3 9600 BM1 Mon
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(EEF P IL(EFEE®RY)

S RealTerm: Serial Capture Program 2.0.0.

Time: 1:-41:470LF
LAT = @AlLr

LOM: @.688CkLF
Time: 1:-41:481(LF
LAT = @AlLr

LOM:= @.88acLr
Time: 1:41:4%90LF

Time: 1:41:5@I00LF
LAT = @AlLr

LOM:= @.88acLr
Time: 1:=41:510LF
LAT = @AlLr

LOM:= @.8acLr

Display  Port | Capture | Pins | Send | EchoPort| 120 | 1202 | 12CMisc | Mise | An| Clear| Freeze| ?|

Statug
Baud [3500 < |part [3 <] [apen sny| | o Changs [ Disconnect
R0 [2]
. . . Software Flow Contral
Farity Data Bits) Stop Bits Recsive 17 T=D [3]
 Mone | & 8bits| | & bt (" Zhits B F170 e CTS (8]
- : [ :
~ E:’En o ?I:u!ts Hardware Flow Control [ Transmit off Char. |19 DCOD (1)
" Mark L Eb!ts f" None £ RATS/CTS "Winzock iz D3R [B]
™ Space " Bbitz | | ¢ DTR/DSR ™ R5485-ts & B Riing (3]
¥ Telnet EREAK.
Error
Char Count:4518 CPs:0 Port: 3 9600 8MN1 Mon
()EEF P d2(® i+ k)
B8 RealTerm: Serial Capture Program 2.0.0.70 o || = || ER

Time: 1:59:470LF
LAT : H1882997 (klF
LON: E128.389895lr
Time: 1:59:48(LF
LAT : H188299 iklr
LON: E128.389895lr
Time: 1:59:47LF
LAT : H188299 iklr

LON: E128.389895lr
Time: 1:59:580k/LF
LAT : H188299 iklr
LON: E128.389895lr
Time: 1:5%:510LF
LAT : H188299 iklr
LON: E128.3898950LF

Display  Port | Capture | Fins | Send | EchaPort| 120 | 1202 | 12CMisc | Mise | An| Clear| Freeze| ?|
Statuz
Bl |EEDD ﬂEmt |3 ﬂ IE SF‘.‘E| " Change |'F Digconnect
g . . Software Flow Contral R=D (2]
 Nore %‘at; Bbli - e — ™ Receive on Char 17 ETE [[SI]
? Efgn ? ;E?ts Hardware Flow Contral [ Transmit Xoff Char IT DCD 1)
" Mark its | | & Mone (" RTS/CTS eneh o DSH (E)
" Space " Bhitz | |  DTR/ADSR T RS485ts  Faw Ring (9]
* Telnet BREAK
Errar
Char Count:1316 CP5:0 Port: 3 9600 8M1 MNon
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3. & * Visual GPS
(D& whdsy

0 ln -
New Signal  Nawigation Survey  Satellites  NMEA About Help

imuth & Elevation Window - = ==

@) Navigation Window = = =

Latitude N 00700.0000
Longitude:  E 000700.0000
Altitude: 0.00

B NME,
SGPGGA,145933.033,,,,,0,00,,,M,M,,*71 -
SGPGSAAT 1E

SGPGSY,3,1,11,30,61,271,,14,50,124,
SGPGSY,3,2,11,32,35,279,,29,29,065,
$GPGSY,3,3,11,22,13,178,,25,12,041,,03,04,201,40
SGPRMC,145933.033.V.....0.00,0.00,261212...N*40 !
SGPVTG,0.00,T,,M,0.00,N,0.00,K.N*32 i 7

..0,00,,,M,.M,.*76 o

[Survey Window] = @)=

1,49,001,,16,37.236,*76
6,18,188,,20,15,299,*7A

SGPGSY,3,1,11,30,61,271,,14,50,124,,31,49,001,,16,37.236,*76
SGPGSY,3,2,11,32,35,279,,29,29,065,,06,18,188,,20,15,299,77A
5GPGSY.3.3,11.22,13,178,,25,12,041.,03,04,201,*40
SGPRMC,145934.033,V,,.,,0.00,0.00,261212,,,N*47
SGFPVTG,0.00,T,,M,0.00,N,0.00,K,N"32

Lat:N 00700.0058 Lon:\W 000700.0008 Distance = 04.18 Feet Diff ID:0000 AGE:00000000.0 [@ |GPS: 14:59:34 [Log: &

TR T AT Al a2 GPSa AP AT e g

=

(2)= 2tk

= e
[ llu X
New Signal  Navigation Survey  Satellites  NMEA About Help
@) Navigation Window SIre = B Azimuth vation Window - [Azimuth & Elevation Window] = ==
Latitude N 247107964
Longitude:  E 1207289840
Altitude: 40846 1t T T ;
Signal Quality Window === /! / Y
50 " " 2 23 5 E e El 3 £ =

B NMEA Monitor Window o |[= = K Survey Window - [Survey Window] = = [ 5=
iSGFGGA,151[I41[Iﬂﬂ,241 0.7964.N,12038.9840,E,1,05,2.76,124.5,M.15.9,M.,"6B - 4=
SGPGSA,A,3,30,25,29,31,2 .2.90,2.76,0.89*04

|sGPGSY,3,1.12/30,63,262.21,31,43,008,42,14,46,130,,16,41,242,577
lsGPGSV.3,2112/32,35,273.,29,26,060,37,06.23,167,,20,16,295,35~7D
lsGPGSY,3,3.12,22,08,175,,25,08,043,30,03,08,200,,23,03, 320,771
|SGPAMC,151049.000,4,2410.7964,N,12036.9640,E.0.00,120.74,261212,,,4764
|SGPVTG,120.74,T.,M,0.00,N,0.00.K.4-3D

|SGPGGA151050.000,2410.7954,N.1 2036.9840,E,1,05,3.10,124.5,M,15.9,M,,°62
lsePGsA.A,3.30,25,29.31,2 .3.66,3.10,1.94*00
|sGPGSY,3,1.12,30,63,262.21,31,43,008,42,14,46,130,,16,41,242,77 i
|sGPGsV,.3.2112/32.35,273.,29,27,060,37,06,23,167.,20,16,295,35~72 2 =i = i ) S
lsGPGSY,3,3.12,22,08,175,,25,08,043,30,03,08,200,.23,03, 320,771
[SGPAMC,151050.000,4,2410.7964,N,12036.9640,E.0.00,120.74,261212,,,4°6C
|SGPVTG,120.74,T.,M,0.00,N,0.00.K.4-3D

LatN 24710.8029 LoniE 120738.9836 Distance = 88.56 Feet GPS Fix Available @ |GPS: 15:10:50 |Log: @

PR s VAL L IR S A RA R, 2 R LI SR d
g2 B (B2 E0%), 2 TAT A GPSeh- B 4pk T, & ART ZHRT LB A
AT BAFELE, v TARE RS R B A E R
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R 2 -4

A AR Arduino 3+ § e a2 E A Z % Arduino 1. 0.3 = A ek
Bk gzt

Arduino #% % 4 - ## C 3% 3 (Like C)

1. Arduino %% 8t

r 123 | Arduino 1.0.3 l =) SoftwareSerialExarmple | Arduing 103 \_lllzﬁ fel ﬂ

File Edit Sketch Tools Help File Edit Sketch Tools Help

SoftwareSerialExample &
#include <Sof twarelerial he - . :
#include <LiquidCrvatal hs while (ISexial) { #
= 2 wait for serial port to connect. Needed for Leonardo only
SoftwareBerial myderial(3, 4); [/ R, TH 1

#define BUFFSIZ 100 ‘
Seral printlng "Goodnight moon!");
int i=0;

char huffer[BUFFSIZ];
char *parseptr;

char huffids;

{f set the data rate for the SoftwareSerial port
myderial bexin{9600);
myderial primtlng"Hello, world?");

uint8_t hour,minute,second; }

uint32_t latitude,lonzitude;

char latdir, longdir; void loop{3 ff run over and over -
char status; !

char f;

if (myBerial.availabled))
werial write(myderial read());
1f (Sexial.available())

Liguidtryatal led(S, &, 7, 8, 9, 10, 113;

m

void setup ) myserial write(Sexal. read(}));

{ }
I pen serial communications and wait for port to open: =,
Sexial_hegin{96007; i 7 .

hyte maximum)

B maxinium )

Arduing Uno on COM3 Arduing Una on COME

2. Arduino #2.;% 7%
(D E e s g2 3 ¢ 425548
#include <SoftwareSerial.h> //31% eV &

SoftwareSerial mySerial(3, 4); // % %_Arduino =+ * RX, TX

void setup()
{ //setupO ¥ € BAz e (544 17— =, — 4% RA=4n 1 2358 40 W Sodic 2 7 00

10 B RERER A i ePaper(2012 4)
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// Open serial communications and wait for port to open:
Serial. begin(9600); //RS-232 ?’9(%5#1?‘] a5 3K T
while (!Serial) {
; // wait for serial port to connect. Needed for Leonardo only
}
// set the data rate for the SoftwareSerial port
mySerial. begin(9600);//Arduino & & % 2_

void loop() // run over and over
{//loopO &L A28 et e, ¢ - B EAF R T B E FIT R M B & 5 RESET
if (mySerial.available()) //4r% 7 €§§d$?¢i$ﬁ>»%iéki
Serial.write(mySerial.read()); //i% & mySerial. read()#-F #13§ B, &

//Serial.write()® ¥| ¥
if (Serial.available()) //Hhe % TG T ﬁﬁﬂii\ﬁ’%iéki
mySerial. write(Serial.read()); //& ¥ Arduino *
}
[17711177777777777777777777777777777777/777777777777777777777777/77///
/177111117717
(D#FFmE L5 £ B L ¢ dZ 25515
tinclude <SoftwareSerial.h>
#include <LiquidCrystal.h> //# * &% LCD ;% &

SoftwareSerial mySerial(3, 4); // % @_Arduino =+ * RX, TX
#define BUFFSIZ 100 //% 8 "£5) & B

int i=0;

char buffer[BUFFSIZ];//GPS < ¥ 5 5 @
char *parseptr; //% ¥ p % #

char buffidx; //# 3% ¢ %53l

uint8_t hour, minute, second; //F¥ ¥ 4p i % ¥

uint32_t latitude, longitude; // &R, &

char latdir, longdir; //= # & & a5

char status;

char f;

LiquidCrystal led(5, 6, 7, 8, 9, 10, 11); //4=4>1 LCD %riz
// LCD ? Arduino ® ¢z 2 = 3%

1 BEHRERER A i ePaper(2012 4)
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//LiquidCrystal (RS, RV, Enable, D4, D5, D6, D7)

void setup()
{ //setupO ¥ € BAzs e (544 17— =, — % RA= 4ot 2358 40 B Sodic 2 7 i
// Open serial communications and wait for port to open:
Serial. begin(9600); //RS-232 ?2F§$ﬁﬂiﬁ?3“¥13;
while (!Serial) {
; // wait for serial port to connect. Needed for Leonardo only

// set the data rate for the SoftwareSerial port
mySerial. begin(9600);

lcd. begin(16, 2); //z % LCD = -

void loop() // run over and over
{//loopO A2 A2t e te, § - B EAFHL (74 4 2 IR M B & L RESET
uint3Z_t tmp;
readline(); //# P%& - {7 5 NMEA 71
if (strncmp(buffer, "$GPRMC", 6)==0) //d GPRMC F ¢ #g&~F#
//GPRMC 4 & .70 : 14 & 51 CNSS 7 22
//GPRMC &t & 3¢
/*$GPRMC, 090902. 000, A, 2410. 8189, N, 12038. 9887, E, 0. 00, 359. 21, 241212, , , A
*6F

AL Kt P
$GPRMC RMC 21 & 4857
090902. 000 B R (PR A A A F). FAH)
A LR AT T V= T )
2410. 8189 BRRRA S AASA)
N MRS L E (RN A s L TR(S))
12038. 9887 SR(RR RN ANSAN)
E €T T T 1(D))
0. 00 #3042 (0.0 1 1851.8 &)
359. 21 e e (FEE(R))
241212 TICREREEY

X/
{ //hhmmss time data

parseptr = buffer+7;
tmp = parsedecimal (parseptr); //#-3F 8 # 4% = #icF
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hour = (tmp /10000+8) % 24; //#& * 2 i=#ck 77 P, &, )
minute = (tmp/100)%100; VRN I I o=
second=tmp%100;

parseptr = strchr(parseptr, ', ) +1; //# 37 - L3 *

R
=
o
=

status = parseptr[0];
parseptr += 2;

//latitude
latitude = parsedecimal (parseptr);
if (latitude != 0)
{
latitude *= 10000;
parseptr = strchr(parseptr, .’ ) +1;
latitude += parsedecimal (parseptr);
}
parseptr = strchr(parseptr, ’,’ ) +1;
//read latitude N/S data
if (parseptr[0] !=",")
latdir = parseptr[0];

//longitude
parseptr = strchr(parseptr, ’,’ ) +1;
longitude = parsedecimal (parseptr);
if (longitude != 0)
{
longitude *= 10000;
parseptr = strchr(parseptr, .’ ) +1;
longitude += parsedecimal(parseptr);
}
parseptr = strchr(parseptr, ’,’ ) +1;
//read longitude E/W data
if (parseptr[0] !=",")
longdir = parseptr[0];

[/5d TR DK, P AP
Serial.print("Time: ");

Serial. print(hour, DEC); Serial.print( :’);
Serial. print(minute, DEC); Serial.print(C :’ );
Serial. println(second, DEC);
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/7% TR R
Serial.print("Lat: ");
if (latdir == "'N")
Serial.printC N );
else if (latdir == 'S )
Serial.print(’ S );

J/EFTR T R T R AR, ¥ d T AT

Serial. print(latitude/1000000, DEC); Serial.print(C /" );
Serial. print((latitude/10000)%100, DEC); Serial.print(C /’ );
Serial. println((latitude%10000)*6/1000, DEC);

/15 RIRE TSR
Serial.print("Long: ");
if (longdir == "E)
Serial.printCE );
else if (longdir == "W )
Serial.printC W );

J/RATR TSR T R RARIE, I d TR T

Serial. print(longitude/1000000, DEC); Serial.print(C / );
Serial. print((longitude/10000)%100, DEC); Serial.print(C /’ );
Serial. printIn((longitude%10000)*6/1000, DEC);

i=second%2;/*3 7 ¥ & LCD e} MUEF F 1 R R RIS R, T ¥
2 WA ﬁf/ﬁii’%gimfg“fq} PO PR f/ﬂﬁ:ait ﬂ'{mﬂi:ufq}e‘@p—r -2
B X/

if(i==0)

{// %) B8 e, B 7w pr Y

led. clear();//‘;—,?-“,f LCD ¥ %

led. print("Time:" );

led. printChour, DEC); lcd. print( :" );
led. print(minute, DEC); led. print( " );
led. print(second, DEC);
second=second+t+;

}

else

{// %) B+ 8, B SR

led. clear();// i Gi LCD ¥ %
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led. print("LON:N"); lecd. print(latitude/1000000, DEC);
led. print(".");

led. print((latitude/10000)%100, DEC);

led. print((latitude/10000)%6/1000, DEC);

led. setCursor(0, 1);

delay(50);//#£ 4 0. 05 #, & Arduino 3 PFRF 3 @ 342
led. print("LAT:E"); lcd. print(longitude/1000000, DEC);
led. print(".");

led. print((longitude/10000)%100, DEC);

led. print((longitude/10000)%6/1000, DEC);

}

void readline(void)
{//# 25 - 7 NMEA T2
char c;

buffidx = 0; //start at begninning
if(mySerial. available())
{
while(1)
{
c=mySerial. read();
if (c == -1)
continue;
if (c =="\n")
continue;
if ((buffidx==BUFFSIZ-1) [| (c =="\r")) //M Bk F =\r ik

{
buffer[buffidx] = 0;
return;

}
buffer[buffidx++] = c;
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uint32_t parsedecimal (char *str) //#EH# 5 8 5 F ~

{
uint32_t d = 0;

while (str[0] !=0)
{
if (Cstr[0] > 9 ) || (str[0] <70 ))

return d;
d *= 10;
d += str[0] - "0 ;
strt+;

}

return d;
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.7 R (AR * LCD)
(1) GPS R3Z + kM
GPS (Global Position System), 23k % ix & &, 3 94 € 4= % (Satellite)
TR FAEd, A A FE OB R E TP B g it A, GPSen
Fh§ - EAFEAE BT PpE, HER L Ak kg TA? 118 F)
7 ok el iR S Tl h - B AR, € F T LR
b beniE- %, RAAY DU 33EFE o i, A i GPS ksl ¥ iBRE L A3E
Wh oy T ECRARE, R F R SR A SE 0 R, T g R

Rz R

(2) T B R HLP

A GPS it b 4o X AR 2 Je ik g, B GPS it (5 d TX) ¥ 5h g
F] Arduino # + (Arduino =+ # * RX 4zt &)+, Arduino &+ (§d TX)#-x
Jenguisd USB(ié * RS232)i# T %0 (R %6 A RX), £ d 7 "ol 7 3k 1 s
SET ¥ E, ey AR FILCD,LCD AT - 3RixA 5 @& % 3, 2.5d T 7%

‘Kijm T2 fsv M Je I Z, #‘-E"\‘ ,Fa%_g S EF =2 (Bé":f?'& & EE») B iS T L-’%F'-ﬁ' LCD
I

N
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TRz F RGPS 2, AT REF 2 Ardumo%ﬁ—rerCD
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B e RS e L i R AU, R H R R OPS
7.

£ GPS g B R (T2 G B0 PFIEE, @ 2t RS AR ek

TR R BT GPS e et #2778 r'g 11 7. S ip= @ ﬁ_%;,ﬁ; S AT 1RGPS
AP M PR IL e, s AP T Arduino 3, BB A - W S+ R
FOLR] SR, X A AT R T B S e NS, L B F B Je D] W
5GPS 4 e MG e AP E Rt BN AL BTV REFSY LA PR D
? 27 “"j‘}“ﬁ fagset B Bm 2 2R PSTRF T - BRAF LT
TEEE S
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+ . GPS #4572 GOOGLE MAP (& % = =)

(D)
o) GPSEZUIE EYENES ===
Serial Port LR AR HE
EFIEEE
COM3 L ik
| ®=
OGP AEAL R B
. label? -
B longitade:  labeld
EBE latitude: labels
(2)
il GPSEWEE == ]=]
Serial Port AR R EE
COM3 BRes JEERRRTH
GPaAEAL RS ]
AR Time: 5:11:12
B longitnde:  LON: E120 3807
&8 atitnde: LAT: N24.10789
(3)
oSl GPSIEUISE == oS
Serial Port AR R EE
EIECER
COM3 BRes JEERRRTH
GPaAEAL RS ]
AR Time: 5:12:32
B longitnde:  LON: E120 3807
&8 atitnde: LAT: N24.10789
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ot GPSEWE

Serial Port

COM2

GEIEEAA AR
AR
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[=[= =]

EERAR AR

s

:Tlan
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= AR
SR
(DR (A& LCD)

ideapad

(2) %Bies (AF P ) |

) Sc:ft\.-.ra_r'e_ﬁei'l'ai_l_ig-am = N‘d!.lit‘l:l.{?,’i

|[ File Edit Sketch Toals Help

SoftwareSerialExample &

F£F Open serial communications and wait for port to open
Serial begin(9p00);

while (|¥exial) {
walt for serial port to conmect. Neseded for Leonardo onls

s

¥ =et the data rate for the Softwareierial port

mwBerial _berin(Q6007%

wold loop( ) &) run over and owver

1

mn

1 {mwiEerial awvailabled 33
Sexial _write{myvSerial _read{ 3);
1if (Sexisl_awvallabled 2) =
myserial writel{Sexrial_ read( 3 -

-

Arduino Uno on ©
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()7 =a8g7 (¢ * Visual GPS, % 3 ¢ AJz)

VisualGPS - Navigation Window = (e ]=T|

File Edit View Settings Window Help

‘ 0 [ A Sh 2 &
New. Signal  Navigation Survey  Satellites  NMEA About Help

@ Azimuth B Elevation Window - [Azimuth & Elevation Window]

]
=
=

@) Navigation Window

Latitude N 242107964
Longitude:  E 120738 9840
Aftitude: 40846 ft

1] Signal Quality Window

a0 3 " 3

. 2
5 NMEA Monitor Window

SGPGGA,151049.000,2410.7964,N,12038.9840,E,1,05,2.76,124.5,M,15.9,M,.*6B - =
SGPGSA.A,3,30,25,29,31,20. 2.90,2.76,0.89*04 E o i i
$GPGSY,3,1,12,30,63,282,21,31,49,008,42,14,46,130,,16,41,242,*77
SGPGSV,3,2,12,32,35,273,,29.28,060,37,06,23,187,,20,16,295,35*7D
$GPGSY,3,3,12,22,09,175,,25,08,043,30,03,08,200,,23,03,320,*71
SGPRMC,151049.000,A,2410.7964,N,12038.9840,E,0.00,120.74,261212,.,A*64

SGPVYTG,120.74,T,,M,0.00,N,0.00,K,A*3D

SGPGGA,151050.000,2410.7964,N,12038.9840,E,1,05,3.10,124.5,M,15.9,M..*62
SGPGSA,A,3,30,26,28,31,20,,....,3.66,3.10,1.94700

SGPGSY,3,1,12,30,63,282,21,31,49,008,42,14,46,130.,16,41,242,*77
$GPGSV,3,2,12,32,35,273,,29,27,060,37,06,23,187,,20,16,295,35*72
$GPGSY,3,3,12,22,08,175,,25,08,043,30,03,08,200,,23,03,320,*71
$GPRMC,151050.000,A,2410.7964,N,12038.9840,E,0.00,120.74,261212,, . A*6C

SGPYTG,120.74,T,,M,0.00,N,0.00,K,A*3D & |

2 Survey Window - [Sunvey Window]

LatN 247108029 Lon:E 120389836 Distance = 8856 Feet |GPS Fix Available. [ [GPS: 151050 [Log: &

2. L ¢
(DT 87 &0 &2 LCD)

2R, L LR TR R MR R SRR A R R GPS L
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(2) AR (F RIZF P )
_123 | Arduino 1.0.3 [ | 0 S|

File Edit Sketch Tools Help

#Finclude =Foftwarelferial _h=

#include =Liguidlrwvstal _h= |E|
Softwarelerial mvSeriali{3, 43; 55 R¥. TH
#define BUFFIEIZ 100

int i=0;

char buffer[BUFFEIZ] ;
char *parzeptr;

char buffidx;

wint8_t hour minute ,second;
wint3Z_t latitode,longitoude;
char latdir, longdir;

char status;

char I

- 5

Arduino Uno on

(DT RFITAS B I T %

Zxp Enn BESEF R
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(4) %" * RealTerm % & 77

L
N1B88299 (il
E12B8.389895 ilr
D 157480l
N1B8299 (il
E12B8_389895 ilr
D 157490l
N1B8299 (il
E128_389895 (rlr
= 1:57:-GAGLF
H1B8299 il
E128_389895 (rlr
: 159510
H1B8299 il
E128.389895 (lr
Display  Port | Capture | Fins | Send | EchaPort| 120 | 1202 | 12CMisc | Mise | An| Clear| Freeze| 7|
Statuz
Baud 9600 = |Port |3 | |Dpen 5D_'£| " Change |'F Disconnect
R=D (2]
. . . Software Flow Contral
Parity Data Bitz) ~Stop Bitz Receive 17 THD (3]
@ None | @ gbits| | & 1Bk C 2bis G et C15 (9
~ Esgn £ T-"I::?ts Hardware Flow Control [ Transmit aff Char. |13 OCo)
© Mark ? Bbits | | & None = RTSACTS wirsock is DSE [B]
™ Space Bhitz | | ¢ DTRADSR T AS485ts ™ Baw Ring (3]
{* Telnet EREAE.
Errar
Char Count:1316 CPS:0 Port: 3 9600 BM1 Mon

(5) # * Arduino e Serial Monitor * & -+

& com3 E=REERT)
| Send |
Time: 5:51:6 it

LAT: m24 108019
LON: E120_389910
Time: 5:51:7

LAT: m24 108019
LON: E120_389910
Time: 5:51:8

LAT: m24 108019
LON: E120_389910
Time: 5:51:9

LAT: h24 108019
LON: E120_389910
Time: 5:51:10

LAT: h24 108019
LON: El20._389910

| Lutoscrall Mo line ending - | | 9600 band -
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== =]
HERAR AR
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FOOGLEMAP
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