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SmartGPS modul povezan sa
razvojnim sistemom dsPICPRO4

GPS (Global Positioning System) je jedna od vodecih tehnologija koje se upotrebljavaju za odredivanje polozaja.
Ova tehnologija je nasla najvec¢u primenu u uredajima za navigaciju vozila. Ovde ¢emo vam opisati jednosta-
van nacin povezivanja GPS prijemnika sa mikrokontrolerom, kao i odredivanja geografske Sirine i duZine.

GPS (Global Positioning System) se zas-
niva na velikom broju satelita koji emituju
mikrotalasne signale uz pomo¢ kojih GPS
prijemnici mogu da odrede svoju lokaci-
ju, vreme ili brzinu. GPS prijemnici mogu
koristiti  razlicite vidove komunikacije
sa mikrokontrolerom ili PC ra¢unarom.
Uobicajen nacin komunikacije je preko
serijskog porta, a najcesce koris¢en pro-
tokol za slanje ovih informacija jeste
NMEA protokol.

Princip rada

NMEA protokol je zasnovan na recenicama.
Prvo slovo svake recenice je znak $ (ASCII
36), a kraj reenice mozemo prepoznati
po znakovima za prelazak u novi red CR
(ASCIl 13) i LF (ASCIl 10). Prva re¢ u svakoj
reCenici odreduje znacenje ostatka recenice.
Tako na primer recenica koja pocinje sa
SGPGLL pruza informacije o geografskoj
Sirini i duZini, tacnom vremenu (prikazano
kao UTC - Universal Coordinated Time) i
validnosti podataka (A - Active ili V - Void)
kao i ,checksum” koji pruza mogucnost
da se proveri da li su prethodno navedeni
podaci ispravno primljeni. Svi podaci su
medusobno odvojeni zarezom ;.

GPS prijemnik Salje set NMEA recenica
svake sekunde. U slu¢aju da podaci o

geografskoj Sirini i duzini nisu fiksni
(ukoliko GPS prijemnik nije uspeo da
odredi svoj polozaj), kao i u slucaju da
ostali podaci nisu odredeni, GPS pri-
jemnik e i dalje slati isti set recenica, ali
umanjen za podatke koji nedostaju. Da
bismo vam bolje objasnili o ¢emu je re¢,
na donjoj slici je prikazan izgled jedne
kompletne NMEA recenice.

A evo i jedne relenice koja je poslata
kada GPS prijemnik nije uspeo da odredi
svoj polozaj:

izmedu ove dve komponente neophodne
su dve linije RX i TX. RX linija sluzi za
slanje podataka od GPS prijemnika ka
mikrokontroleru, dok TX linija moze da
se iskoristi za slanje odredenih komandi
od strane mikrokontrolera ka GPS pri-
jemniku. Ovde je koris¢en GPS prijem-
nik firme U-Blox sa oznakom LEA-5S.

Kao i vec¢ina GPS prijemnika i ovaj radi na
naponu napajanja od 3.3V. Mikrokontroler
dsPIC30F6014A radi na naponu napaja-
nja od 5V, tako da je neophodno prilago-
diti naponske nivoe odredenih signala. S
obzirom da LEA-5S GPS prijemnik ima 5V
tolerantne ulaze, TX linija, koja ide od mi-
krokontrolera ka GPS prijemniku, moze da
se poveze direktno. Za RX liniju, koja ide
od GPS prijemnika ka mikrokontroleru,

$GPGLL,,,,,,V,N*64

Hardver

Povezivanje GPS prijemnika sa mikro-
kontrolerom je veoma prosto. Kao $to
mozete videti na Semi 1, za komunikaciju

Geografska duzina:
8° 33.91565 min. Istok

Validnost podatka

T (A-vazediili V - nevazeci)

Geografska Sirina i duzina

Checksum podatak

$GP@£! EﬂFm 00833.91565,E §092321.00 g?ﬂq

Geografska $irina: Vreme ocitavanja Fix Flag
47° 17.11364 min. Sever 09:23:21 UTC

Reklamni ¢lanak MikroElektronika www.mikroe.com
mikroBASIC® i mikroBASIC PRO® su registrovani nazivi proizvoda MikroElektronike i kao takvi su zasti¢eni zakonom o autorskim pravima.



WM&JW& SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD www.mikroe.com

100nF \VCC5 A4
I I - ANTENNA GPS1
1K .
GND GND
2383228588315 & glals RF_IN GND
EEEREE SIS R 2 Bl GND. RES
BEERRR R R R EEEEE EVCQRF V_BCKP
: V_ANT RESET_N
Preon 10 [] AADETO_N CFG_COM1
f
o )
sy R0 0 NC vecouT
b g nc GND
g g nc vees.3
dsPIC30F6014A P OVCC5 VDDUSB NC
P 0] USB_DM RXD1
« 0] USB_DP TXD1
; 1K 0 EXTINTO scL2
p 0] TIMEPULSE (1PPS) SDA2
&
“ LEA-5S
22pF 22pF VCC5
POWER MC33269DT-3.3
VCC3.3

/

Vin Vout
GND I 10uF _| 100nF

Sema 1. Povezivanje modula LEA-5S

 mikrokontrolera dsPIC30FE014A Primer 1: Program za demonstraciju rada modula LEA -5S

morali smo da iskoristimo translator napon- (" program smart_cps "\ 7 255,240,240,240,240,048,248,248,248,48,248,248,248,248, 252,262, )
. Ty . v . o . 52,252,252,252,252,252,252,252,252,252,252,252,252,252,252,252,
SkOg nivoa kO_]I ce 5|gnal Ioglcke Jedlnlce sa const World_bmp as byte[1024] = ( F>252,252,252,252,254,254,255,255,255,252‘252‘248‘248‘248‘248‘248‘
. 9] 1 255,129, 1, 7, 1,129,129,129,129,193,129,129,129,129,129,129, 248,248,248,248,248,248,252,252,252,254,254,254,254,254,255,255,
nivoom od 3.3V pOdICI na nivo od 5V. 129,129,129,129,129,225,161,161, 97, 97,209,209,129, 49, 49,201, 255,255,255,255,255,255,255,255,255,255,255,255,254,254,255,255,
: : . 201,201,201, 97,205,205,129,137, 25, 57, 57, 57,121,249,249,249, 255,255,255,255,255,255,255,255,255,255,255,255,255, 255,255,255,
U primeru je prlkazana mapa sveta na 249,249,253,253,121,121,113,9,9,1,1,1,1,1,1,1 255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,
v . . .. . 1,1, 1,17, 17,145,145,145,145,129,129,129, 1, 1,1, 1, 255,255,255,255,255,255,255,255,255,250,250,250,216,216,248,255)
graﬁckom dISp|EJu rezolucue 128x64 plk- 9,73,73, 73, 73,193, 65, 65,129,129,193,193,129,193,193,241, g har{768] 40]
L . ¢ 241,241,241,225,225,225,193,193,193,193,193,193,193,193,193,129, im txt as char(768] str_ as string
sela na kOJOJ ce trepereti kursor sa VaSom 193,193,225,225,129,129,129,129,129,129,129,129,129,129,129,255, latitude, i, cnt as integer ready as byte
lokacii 255, 1, 33,17, 17, 15, 15,15, 15, 15,7, 7,7, 7, 15, 15, g, nmbByte, longitude as word
okacijjom. 31, 63, 63, 63, 63,255,255,255,255,255,255,255,255,251,251,240,
240,240,240,226,252,252,249,249,250,240,240, 1, 1, 1,1, 3, sub function search_str2_in_stri(dim byref s1 as string[4000], dim byref s2 as
1,1,0,0,0,0,0,2,2,0,0,0, 24, 24,224,234, sldring[4000]) asdwonf)b N
224,224,244,239,239,255,255,255,255,255,255,255,255,255,254,254, im i, j as word aa, bb as byte
Softver 255.255.255,255,255,255,255.255, 255,255,255, 255,255,255, 255,255,
v v . . 255,255,255,255,255,255,255,255,255,255,255,255,255,255,255,255, i=0j=0aa=s1[0] bb = s2[0] result = OXFFFF
Kao $to mozZete videti, kod programa 95,95,3,3,3,3,63, 15,15, 3, 3, 3, 3, 3, 1,255, while(aa <> 0)
i v . : 255,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 while(aa = bb)
koji se ucitava u mikrokontroler je dos- 0,0,0,0,0, 15, 63, 63,255,255,255,255,255, 63, 63, 63, if(i = 0) then
63,63, 63,63,135,135,1,1,0,0,0,0,0,0,0,0, result = j
ta kratak. Skoro pola koda predstav- 0,0,0,0,0,0,0,0,0,192,192.192,243,243,251,251, end if
. . . . 251,251,251,247,231,231,243 247,247 247,230,236,124,124,255,255, i=i+1j=j+1aa=s1[j bb=s2[]
|_|a bltmapu kOja je konvertovana u 220, 60, 61, 61, 63,126,255,255,255,255,255,255,255,255,255,255, if(bb = 0) then
e ze . 255,255,255,255,255,255,255,255,255, 59, 59, 3, 7, 3, 27, 12, exit
odgovarajua niz podataka. Ova konver- 7,7,0,0,0,0,0,0,0,0,0,0,0,0,0,255 end if
T : : 255,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0 wend
zija je neophodna da bi mikrokontroler | 50000000001 1356613 i=0 j=j+1 aa=si] bb=s2fi result = OXFFFF
: . . 13, 13, 13, 17,242,242,242,242,240,224,224,192,192,192,192, 0, wend
prikazao mapu sveta na displeju. Os- | 06,000.0%00 050 41516363 65 63, end sub
. .. 63, 63,255,255,255,255,55,255,255,255,255,255,248,248,247 247,
tatak koda se SaStOJl od prijema NMEA 55,3,3,3,3,0,1,1,3,3,15,15,7,0,0, 1, sub procedure Timer1Overflow_ISR() org 0x1A " if interrupt is generated by Timer1
. = . 8 . 1,3,3,239, 15, 15, 1,129,224,174, 46,128,0,128, 0, 0, T1CON.15=0 " Stop Timer 1
re¢enica od GPS prijemnika, odredivanje | 06000600000 0555 ready = 1 “set data ready
Line : o . . 255,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 i=0 * reset array counter
geografske sirine |1 duzme, zatim skali- 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 IFS0.3=0  Clear Timer1 interrupt flag
. o . 0,0,0, 3,63, 63,255,255,255,255,255,255,255,255,255,255, end sub
ranje dobijenih podataka tako da od- 254,254,12,12,0,0,0,0,0,0,0,0,0,0,0,0,
. . . 0, 0, 1,255,255,255,255,255,255,255,255,255, 63, 63,193,193, sub procedure UART_Rd_ISR() org 0x44 ' if interrupt is generated by UART receive
govaraju rezoluciji displeja od 128x64 | 2000606 00000000 0.0 tx(f = Uari2 Read_Char()
. . v . . . 0,0,0,0,3,3,4,9,129,193,192,225,224,226,224 242, if(txtfi] = 0) then
piksela i kona¢no prikazivanje kursora na | 23725752822 ,5.0.0.0,0.0.0.0. 0, 0,255, i=0
. 255,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 else
odredenOJ |OkaCIJI. 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 Inc(i)
0,0,0,0,0,0,255255,255, 31, 31, 15, 15, 15, 15, 1, end if
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
0,0,0,3,3,15,15,15,15,15,3,3,0,0,1,1, if (i = 768) then
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 ready = 1
0,0,0,0,0,0,0,0,7,15,15,7,7,7,7,7 ‘ZO,
. . 31,31,127,127, 70, 70, 0, 0, 0, 0, 0, 0,208,208, 0,255, end i
mikroBASIC for dsPIC® editor 255,0.0,0,0,0,0,0,0,0,0,0,0,0,0,0
A o R 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 TICON.15=0 * Stop Timer 1
biblioteka sa bibliotekama spremnim 00,0, 0,0,0,135,135,193, 64, 68, G, 6, 0, 0,0 TUR1 = 0:3CB0 Imert strts couning from 15635
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 15= * Start Timer
za upotrebu: GLCD, Ethernet, CAN, 0,0,0,0.0.0.0.0,0,0.0.0.0.0,0.0 IFS$18=0 * Clear UART receive interrupt flag
. 128,128,128,128,128,128,0,0,0,0,0,0,0,0,0,0
SD/MMC itd. 0,0,0,128,128,128,128,128,128, 0,0, 0,0, 0, 0,128 end sub
\o‘o‘ooooooooooooozss ! ) dure Display. Cursor(dim i teger)
; sub procedure Display_Cursor(dim lat as integer, dim lon as integer)
(5 Library Manager % dim latitude_y, longitude_x as integer
= = = latitude_y = ((61*(90 - lat))/180) + 1 longitude_x = ((125*(lon + 180))/360) + 1
> < \_] [] [_] Funkcije GLCD blblioteke Rgl;:(dggol(longuude_x,Iamude_y,z)G\cd_Dol(\ong\lude_x-1,Iamude_y,?) Centar, Left,
. L R . Gled_Dot(longitude_x,latitude_y-1,2) Glcd_Dot(longitude_x+1,latitude_y,2) * Right, Upper
[[J Conversions LS Gled_box() Crtanje ispunjenog pravougaonika dot (long Y long v2)
. . . Gled_Dot(longitude_x,latitude_y+1,2) Delay_ms(500) Glcd_Image orld_bmp )’ L
%EEPROM Glcd_circle()  Crtanje kruznice dot, d@p\a;(/ ngmg mE);: fude y+1,2) Delay.ms(500) Glod_Image( @viordbmp ) Lover
0 g?? ) Glcd_Dot() Crtanje tacke* end sub
C onts ” r oy .. in:
& Gled Gled_Fill() Obrisi/popuni displej* main:
i i i inii ADPCFG = 0xFFFF * Set AN pins to Digital I/O
Gled_Box Glcd_H_Line() Crtanje orlzontalne linije Qi it DsProPra3()
Gled_Circle Glcd_Image Uvoz slike* Gled_Fill{0x00)
- - — - - — Delay_ms(100)
Gled_Dot Glcd_Init() Inicijalizacija GLCD displeja ready = 0
" . L IEC0.3=1 ‘ Enable Timer1 interrupt
Gled_Fill Gled_Line() Crtanje linije TMR1 = 0x3CBO * Timer1 starts counting from 15536
2:237::;:;6 Gled_Read_Data() ~ Citanje podatka iz GLCD-a TeNazY Sel Timert Prescalerfo 1:8
- i i IFS0.3=0 * Clear Timer1 interrupt flag
Gled Init G|Cd7ReCtang|e() Cnan]e pravougaonlka Note: Timer1 is set to generate interrupt on 50ms interval
- * Uart2_Init(9600)
Glcd_Line c_et_ont() zor o IE%1 8=0 ‘ Clear UART receive interrupt flag
C et_Page zbor stranice IEC1.8=1 * Enable UART receive interrupt
Gled_Read_Data L —>etag 0 o TICON.15 = 1 * Start Timer 1
Gled_Rectangle Glcd_Set_Side() Izbor strane na displeju Gled_Image( World_bmp ) * Display World map on the GLCD
Gled_Set_Font Glcd_Set_X() Zadavanje X koordinate while TRUE
Glcd_Set_Page Gled_V_line() Crtanje vertikalne linije A S pERR Lo
Glcd_Set_Side i i if (ready = 1) then ‘if the data in txt array is ready do:
Glcdisetix Gled_Write_Char()  Ispis karaktera ready = 0 nmbByte = search_str2_in_str1(txt, SGPGLL") cnt = 0
et Gled_Write_Data() ~ Upis podatka for g = nmbByte to nmbByte+39
Gled V Line al d_W it _T ; Upis tekst slr?[cm]=tx([g] inc(cnt)
A C rite_Tex is teksta nextg
Gled_Write_Char “F 7k . EI d(ll'bl' tpk Koi Korisé if (nmbByte <> OxFFFF ) then
) unkcije Glcd biblioteke koje su koris¢ene u programu if (str_[7]<>"") then
Gled_Write_Data latitude = (str_[71-48)*10 + (str_[8]-48) longitude = (str_[201-48)*100 + (str_[21]-48)*10
+ (str_[22]-48)

Glcd_Write_Text

[ Keypadaxa Ostale funkcije kompajlera mikroBASIC for dsPIC koriS¢ene u programu: if(str_[18] = “S") then

latitude = 0 - latitude

Usart_Init strstr d if
[JLed_Constants lj it 0 ief?strl_[az] =“W’) then
Usart_Read() Delay_ms() \ogg'\lude =0 - longitude
end I
Display_Cursor(latitude, longitude)
egq'if
Ovaj program napisan za dsPIC® mikrokontrolere u jezicima C, Basic i Pascal kao i endif
programie pisane za PIC® i AVR® mikrokontrolere mozete preuzeti sa naseg sajta: wend
www.mikroe.com/en/article/ ™
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