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Design of Beidou navigation system based on STM32 & ucGUI
LUO Wei-bing, HU Jian-sheng”
( Engineering University of CAPF,Xi’an 710086, China)

Abstract: Aimed at the limitation of the navigation of the embedded handheld devices, the display ter-
minal of Beidou navigation based on the STM32+ucGUI is put forward. Using the Beidou navigation
receiver module-UMZ220, the navigation information is obtained. The procession of information is
completed by the interrupt handling of the STM32. In order to realize the human machine interface
friendly, the ucGUI is transplanted on the platform. The electronic compass is completed efficiently
by the auto device object of the ucGUI The experiment result shows that the navigation time of cold
boot is less than 2 min while that of hot boot is less than 1 min. Either the longitude or the latitude is
affected by the speed and the deviation is less than 3 m. It can satisfy the system requirements of non-
contact, online, real time, higher precision and rapid speed, as well as strong anti-jamming and stabi-
lization.
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Fig. 1 Structure of system
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UART?2 M. Bf 2 s FIE&HEAS R % — K H it
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Tab.1 Variables of getting BD2 data function
T A5 i 44 Bk AR ARRE N

1 HEADER_BUF * char ¥R A (WL I/ O /AT

2 BDGGA_BUF “ char BDGGA 384 WM EIE & 17

3 BDRMC BUF * char BDRMC #5 4 B B4 52 47

4 BD_RX_LEN U8 B G AF M0 K AR R
Bl BD B 56, 5 BD fi# b A2 )7l 15 10
{55140, b7 1L A7 P BB A A 3 52 1

5 BD RX EN Us . o
T X, L. L0 A0 L)
T8Ik A BD 154 Foht . th T R0k BDG-
GA F1 BDRMC W 44§ 4,0~2, 7£ BD 3

6 BD_CMD_NUM U8 B F N 2 .4 BD_RX_EN=0;7E BD
fRITEEF T, W 182 MR W sE LR, B
(0), 8 #f BD_RX_EN=1;

7 BD_BUF _FLAG Us THH BD U B AERE . 1. AT LA 0. RAT LA,
0 F7m IE 7 2 W H8 4 1 3k, W “BDGGA 2%,

3 BD_RX_STA U8 BDRMC”;1 /R IEZE# U BDGGA A XU ;

2 FR IEAE B BDRMC (1) 58 .

BD H0 4 3 B pR £ o i 3 AN 4, B BD #5 4
AR L He B2 R A 6 R R EE 4 08 il BD
T84 HEl 4

(DBD #§ 4 2R, 7€ BD_RX EN==1
B, MR8 2 IR 55§ 7, MR — 2k 8 4
W44 G, % & BD BUF _FLAG & 1,GPS_
RX_STA J 0,BD_RX_LEN 4 0, Bl fo 4 5 #
BD 4 G2 47, FF I #2004 A ik

(2) ¥ B AIAE A P Tl 2, KRl $ "R 1T
Jo g 4R Al Sk 5 7 B, B BDGGA” B
“BDRMC”,# BD_RX_STA & 0, HJ iF 75 42 Wit 3k
Sk A HR I DR B 0B Y 4 A AT R i AE

HEADER _BUF [ ], iy T & B % 3 A i
“BDGGA” I “BDRMC” i Ff 5 4, R AR 45 46 3
A7 07 4 i o 48 A 19 288, % HEADER _BUF
(218G W ZE W M4 754 BDGGA 84,15 & BD
_RX_STA } 1.# HEADER_BUF[2]} ‘R’
FH AT BDRMC $54 .  & BD_RX_STA K
2, MR $47 BD_RX_LEN-+ -+, BD_
RX_LEN==5 i}, MR #E BD_RX_STA M{E . ¥
B A 1 FLAY A5 B A A 3 AH N I 28 A7, B BD
GGA_BUF[ Ja{ BD RMC BUF[].

(3)BD #§ A H U £5 3, 2 3 B2 i ) < =7
Ja MR — &2 M4 H . 55 BD_CMD_NUM
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Tab. 2 Variables of resolution function

e B AR BEAR g i X
1 time * char AFAitg st [1]
2 longitude  * char ZRERUE
3 longti_an  char LM LEW
4 latitude % char o i Rl
5 lati_an char M L,NES
6 lock char FE AR IR
7 height ~ * char 054
8 speed * char A7 3
9 angle * char 7377 1)
10 seg Us X BD2 A ¢ TR
11 bul_p Us X4 A A T I TR
12 inf_p Us x5 BfE B s i

biRi tmp=BDGGA BUF [bufp] ;
™ but pr;
TBEYIGL
u8 buf p
u8 iuf p
u8 seg

u8 tmp

tmp=BDGGA BUF [buf p] ;

buf_counter+; Y
time [inf p] =tmp;
inf pt+;
Y
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y Y v ¥ ) 4

K 2 BD2 i B B3 H ek B0 2 K

Fig. 2 Flow of the information extraction of BD2 data
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4.1 ucGUI W #

ucGUI VB —FfoRs 17 . 280 e A X B 32
P R G0 A6 il G AR o E S B A TAE, —
K BB A C & B R SRS R oK
9 5 Y N R TY .

T ucGUI 0] LI SZ FRE B R 5 19 LCD & 4
fr i CPU, BRI AT 4 37 32 17 W 7T 55 ucOS #:4E R 48
Tt 4 BRI 26 T ueGUT B A 4 26 19 2 2% SC ik
RZ) e AR A L B T R ), 22
PRI AE X BE B SO R B BORIR 2 LCD 3K 3 42 il
FFHRE .

RRGIERH ueGUI B, 854 LCD # 4l &%
F 805 A 4 5 T 9 R RN 16 S
Z:2% 1 SCHR[10], {HJ& B T & 57 38 17 ueGUIT,
B ARG R LR, H LT EERBR T BN,
FLUR & e 25 R RS R oo B A R 5 O & R
TR E.

4.2 HIENZEITK (Auto device object)

MRPEE SR, R G0 0 T 0 (A% BN LA %
AL EWIE SR . B2 MR
2-D BB i LAl -, % JL AT B E 47 # s GRED
s A REM e W Won . T E N B B SER
BB S 08 43 JLART PRI A, 5 58 S BT
ucGUI 1 H 3% 4 X % (Auto device object) 5
SR AT X B S R R ok e AR R P T oK
B s JUHIRAGHE B3 RE B P /N 43 S
¥4 & T WA K £ (memory devices) , 7] VA
3l X 43 Fh [ 5 X6 G 20 0 1 i 1k DX 3R el S B AR
PR X G2 411 1) 20 25 B X 8k, AN T 8 O A A A
T BRI 35 25 CPU 152 I8 ] L A %50 Ml 38 4 57 58 )
B, G 3 B AR R AR A AT

(1) 78 L2 B AR A5 B W 25 K 1A AR

typedef struct {

GUI_AUTODEV _INFO AutoDevInfo; //
ERsIRrE- PO F I=PE

GUI_POINT aPoints[5]; //4 %4851 5
AN TOU A

float Angle;/ /48 £l Jié 4% ffi B2

) PARAM;

95 25 ] PR

static void Draw(void * p) {

PARAM # pParam = (PARAM % )p;

if (pParam— >>AutoDevInfo. DrawFixed) {

/x4l [ E N R R RS X B« /

GUI ClearRect (0,40,240,280); //i&E%S
2% X 3k

GUI SetColor(GUI_BLUE) ;//& & i & @4
(FE )

GUI_AA _FillCircle(Center_X, Center_Y,
Radius_EX);// %l 7h 5200 5

GUI SetColor(GUI_WHITE) ; //#% & 1 5
[EXQEREY;

GUI_AA _FillCircle(Center_X, Center_Y,
Radius_IN) 5/ /% il N 520 5]

}

[ * R IIRE « /

GUI_SetColor(GUI_BLUE);

GUI_AA_FillPolygon(pParam-_>aPoints, cou-
ntof(_aNeedle) » MAG * 120, MAG * 160);

if (pParam-=>AutoDevInfo. DrawFixed) {

[ LR B ag s 7 i R« /

GUIL_SetTextMode(GUI_TM_TRANS) ;

GUI_SetColor(GUI_RED) ;

GUI SetFont(&GUI_Font8x16) ;

GUIL_GotoXY(120,140);

GUI DispString(angle); }

LEERSRSIRE S0 S

void DemoCompass(void) {

while (1) {

GUI _  MEMDEV
(& AutoDev) ; / /B HE A %t R A

GUI _ RotatePolygon ( Param. aPoints, _
aNeedle, countof (_aNeedle), Param. Angle);//
Jie e 45 £t

GUI_ MEMDEV _ DrawAuto ( & AutoDev,
&.Param. AutoDevInfo, & Draw, &Param);//
Zxil A S X 4

if(GUI_GetKey==BACK){ //un ¥ F ik
[ g

GUI_MEMDEV _ DeleteAuto ( & AutoDev) ;//
MR A s 5w

CreateAuto
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