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apt—get install gcc TR L% GCC i 2s
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int UART_INIT_ttyS1(void)
{
int serial_port =0;
serial_port = open("/dev/ttyS1", O_RDWR);
if (serial_port < 0) {
printf("Error %i from open: %s\n", errno, strerror(errno));

return 0;

struct termios tty;



// Read in existing settings, and handle any error
if(tcgetattr(serial_port, &tty) != 0) {
printf("Error %i from tcgetattr: %s\n", errno, strerror(errno));

return 0;

tty.c_cflag &= ~PARENB; // Clear parity bit, disabling parity (most common)

tty.c_cflag &= ~CSTOPB; // Clear stop field, only one stop bit used in communication (most common)
tty.c_cflag &= ~CSIZE; // Clear all bits that set the data size

tty.c_cflag |= CS8; // 8 bits per byte (most common)

tty.c_cflag &= ~CRTSCTS; // Disable RTS/CTS hardware flow control (most common)

tty.c_cflag |= CREAD | CLOCAL; // Turn on READ & ignore ctrl Lines (CLOCAL = 1)

tty.c_lflag &= ~ICANON;

tty.c_lflag &= ~ECHO; // Disable echo

tty.c_lflag &= ~ECHOE; // Disable erasure

tty.c_lflag &= ~ECHONL; // Disable new-line echo

tty.c_lflag &= ~ISIG; // Disable interpretation of INTR, QUIT and SUSP

tty.c_iflag &= ~(IXON | IXOFF | IXANY); // Turn off s/w flow ctrl

tty.c_iflag & ~(IGNBRK | BRKINT | PARMRK | ISTRIP | INLCR | IGNCR | ICRNL); // Disable any special ha

ndling of received bytes

tty.c_oflag &= ~OPOST; // Prevent special interpretation of output bytes (e.g. newline chars)

tty.c_oflag &= ~ONLCR; // Prevent conversion of newline to carriage return/line feed

tty.c_cc[VTIME] = 10; // Wait for up to 1s (10 deciseconds), returning as soon as any data is recei
ved.

tty.c_cc[VMIN] = 0;

// Set in/out baud rate to be 9600
cfsetispeed(&tty, B9600);

cfsetospeed(&tty, B9600);

// Save tty settings, also checking for error

if (tcsetattr(serial_port, TCSANOW, &tty) != @) {
printf("Error %i from tcsetattr: %s\n", errno, strerror(errno));
return 0;

}

return serial_port;
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EG828 N B 4G & e M 2H, nf DA B # LW, W DAYE b H 5 B S st B A M4 S48, il LUB 1inux

AR TEW, WHERGSWTN:

me BO

ifconfig wwan




ip addr wwan

root@loc :~# ip addr
1: lo: <LOOPBACK JP Lu ER UP= mtu 65536 qdis gueue state UNKNOWN group default glen 1000
Tink/1 rxphac ):00 brd P:00:00:00:0
1/8 scape host 1o
d_1ft forever preferred_lft forever
/128 scope host
L ft forever preferred_lft forever
can®: <NOARP ECHO> mtu 16 gdisc noop state DOWN group default glen 10
link/can
3 : <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 isc mg state DOWN group default glen 1000
link/ether 3 brd
: ethl: <BROA : ,UP, LOWER S e e mgq state UP group default glen 1000
Link/ether 31:c 1 €6 brd f
inet 1 4 /24 br . cope global dynamic noprefixroute ethil
valid_1 prererre 1ft 86115sec
inet6 fe80 :85ca:2448:2b70/64 scope link noprefixroute
valid 1ft forever preferred 1ft forever
¢ wwan0: <BROADCAST,MULTICAST,NOARP,UP, LUUER UP> mtu 1500 qdisc pfifo_fast state UNK group default gqlen 1000
link/ether : ) brec f
inet : ; d 100. .167 sc(vpe vﬂuha'\ wwan@
vali ft f(:rever preferred_1ft f(:rever
inet6 fed 8f0:62ff:febb:ece0/64 scope link
val 1ft forever preferred 1ft forever
6: wlan0: <NO (ARRIER E‘RDAD(A\T MULTICAST,UP> mtu 1500 qdisc mq state DOWN group default glen 1000
W\nk/ether brd ff:f Ff:ff:ff

root

root@linux:~# ifconfi
eth@: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
errors @ dropped @ overruns 0 frame 0
TX packets 0 bytes 0 (0.0 B)
e s 0 dropped O overruns O carrier © collisions 0
device 1nterrupt 34

ethl: flags=41 3< BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 1 1 netmask 255 255.255.0 broadcast 192.1
inet6 fes8! 2448:2b70 prefixlen 64 scopeid 0x20<11nk>
ether ee 6 txqueuelen 1000 (Ethernet)
RX packets 101 bytes 13816 (13.8 KB)
RX errors 0 dropped © overruns 0 frame 0O
TX packets 121 bytes 24348 (24.3 KB)
TX e rs 0 dropped 0 overruns 0 carrier 0 collisions 0
device interrupt 46

lo: flags= 73<UP LOOPBACK,RUNNING> mtu 65536
inet netmask 255.0.0.0
inet6 prefixlen 128 scopeid 0x10<host>
loop txqueuelen 1000 (Local Loopback)
RX packets 467 bytes 40253 (40.2 KB)
RX errors 0 dropped © overruns 0 frame 0O
TX packets 467 bytes 40253 (40.2 KB)
= s 0 dropped 0 overruns @ carrier @ collisions 0

wlan0: flags=4099<UP, BROADCAST MULTICAST> mtu 1500
ether e 1f txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
RX e s @ dropped @ overruns @ frame 0
TX packets 0 bytes 0 (0.0
TX errors 0 dropped 0 overruns @ carrier 6 collisions 0

wwan0: flags 4291<UP BROADCAST,RUNNING,NOARP,MULTICAST> mtu 1500
netmask 255.255.255.252 broadcast 10.91
b8ff:fele:6fdb prefixlen 64 scopeid 0x20<11nk>
txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped © overruns 0 frame 0O
TX packets 0 bytes 0 (0.0 B)
s @ dropped 0 overruns O carrier © collisions 0

2.4. WIFI
EG828 W E WiFi #i4H, TJLAEBRHT WikFi &8, WL L HEE SRR EET Wikl E8E, B
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nmcli dev wifi list R WiFi s

nmcli ——ask dev wifi connect <SSID> password <password> HEEFTEE WiFi S
ifconfig EHRREIRAS (WLANO)
nmcli device disconnect wlanQ Wy T WiFi

nmcli connection delete id <SSID> TH B WiFi 15 B




root@inux:~# nmcli —ask dev wifi connect USR-AP password www.usr.cn
Device '
root@linux:~# ifconfig
eth0: flags=40 CAST,MULTICAST> mtu 1500
txqueuelen 1000

ts 0 bytes 0 (0.0 B)

(Ethernet)

carrier @ collisions @

C @ dropped O overruns @
device interrupt 34

ethl: flags 4163<UP ,BROADCAST,RUNNING,MULTICAST> mtu 1500
netmask 255.255.255.0 broadcast
5ca:2448:2b70 prefixlen 64 scopei
n 1000 (Ethernet)
RX packets 765 bytes 68622 (68.6 KB)
X errc @ dropped 0@ overruns @ frame @
ts 871 bytes 124170 (124.1 KB)
s 0 dropped 0 overruns O carrier 0
dev1ce interrupt 46

collisions 0

lo: flags 73<UP, LOOPBACK RUNNING> mtu 65536
netmask 255.0.0.0
inet6 1 preflxlen 128 scopeid 0x10<host>
loop txqueuelen 1000 (Local Loopback)
RX packets 947 bytes 84427 (84.4 KB)
RX e 's @ dropped @ overruns @ frame @
TX packets 947 bytes 84427 (84.4 KB)
TX errors © dropped O overruns @ carrier © collisions 0
wlan0: flags— 163<UP BROADCAST RUNNING,MULTICAST> mtu 1500
tmask 255.255.254.0 broadcast 1
4fc:c118 prefixlen 64 scopeid 0x20<link>
txqueuelen 1000 (Ethernet)
RX packets 108 bytes 24189 (24.1 KB)
X ors © dropped @ overruns @ frame @
ts 38 bytes 9423 (9.4 KB)
0 dropped 0 overruns @

carrier 0 collisions 0

root@linux:~# [

2.5. GPS
EG828-GL WA N & GPS eI LhRE, W LL@EL I ~H54 it

W successfully activated with '7f72c85e-b4f3-43b6-8893-e84cddbb3d09’ .
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apt—get install gpsd gpsd-clients

2% GPSD Client

vim /etc/default/gpsd

1524 GPS 15 BT

echo —ne “at+qgps=I1\r\n” > /dev/ttyUSB2 JFJE GPS ThEE
cgps —s HEEENMER
AP IRI T

1. %% GPSD Client:

2~ fEXGPS fE RN
NI, SRJEI20UE B8 1009 USBL, S

apt—get install gpsd gpsd-clients
vim /ete/default/gpsd # ANF| gpsd x4,
ARG E:

RIGEIN:  “i7, DLW oY

3y BEGEHUE, TAE ctrltx BATIRAY, BUF LMK, RJEAEREA esc TR MR,

A owq BEATSCMERAE S, R H B .



DEVICES=

GPSD_OPTIONS="

4\

Pl AR, WRRIER, WTE, EHE RS8R,

5\
6\

4T echo —ne
AT cgps —s JaHEA GPS (5]

Time:

Latitude:
Longitude:

Alt (HAE, MSL):
Speed:

Track (true,
Climb:
Status:
Long Err
Lat Err
Alt Err
2D Err
3D Err
Time Err (TDOP):
Geo Err (GDOP) :
ECEF X, VX:

ECEE X, VY=

ECEE Z, VZ:

Speed Err (EPS):
Track Err (EPD):
Time offset:

Grid Square:

350.722,
0.00 mph

var): 0.0,

(XDOP,
(YDOP,
(VDOP,
(HDOP,
(PDOP,

EPX):
EPY):
EPV):
CEP):
SEP):

n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
0.014

7\
HE Pt AT A

“at+qgps=1\r\n”

2024-06-21T00:
36.66561207 N
117.09933975 E

1003.94 ft/min
3D FIX (29 secs)

0.90,
1.10,
1.50,

WA PLEIE AT cat /dev/ttyUSBl SKREH GPS MJRA

SR FE 20 UL GPS SE LS K

42:11.000Z

363.845 ft

-5.4 deg

, n/a
, n/a
+/- 67.9 ft
+/- 68.6 ft
+/- 93.5 ft

n/a
n/a
n/a

[clololcNoaoNoacNoNolaNoNolaNol

Sec

OM86np

G, BArbliE

> /dev/ttyUSB2 4, HJE GPS Bk,

JFJE GPS Ry B Sy &I E Y, $UT cat /dev/ttyUSB2 fix 4, AilliliE &5 id

rm SF

. Sk

[cloNoNclolNaolloNolaoNoNolaeNoNolcelol
[cNoNoNcloNolloNolecNololeNoNolaNol
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4$GPVTG,0.0,T,5.4,M,0.0,N,0.0,K,A*22
$GPRMC,004110.00,A,3639.954385,N,11705.959783,E,0.0,0.0,210624,5.4,W,A, Vx59
$GPGSA,A,3,02,21,,,,,,,,5,,9.7,9.6,0.9,1%26
$GPGSV,5,1,20,02,34,045,41,03,43,108,19,06,25,230,23,07,01,184, 28, 1%66
4GPGSV,5,2,20,14,82,229,15,17,55,317,27,21,17,049,29,22,63,309, 27, 1%6C
$GPGSV, 5,3,20,30,18,210,24,08,00,092,,19,32,291, ,24,01,322, ,1%68

$GPGSV, 5,4,20,33,,,34,38,,,34,40,,,34,42, , ,34, 1%6E

$GPGSV,5,5,20,46,,,34,48,,,34,49,,,34,50,,,34,1%60

$GPGGA, 004111.00,3639.953607,N,11705.959742,E,1,02,9.6,105.9,M,-4.0,M, ,*77

$GPVTG,0.0,T,5.4,M,0.0,N,0.0,K,A*22

$GPRMC, 004111.00,A,3639.953607,N,11705.959742,E,0.0,0.0,210624,5.4,W,A, V*5D
$GPGSA,A,3,02,21 9.7,9.6,0.9,1%26
$GPGSV,5,1,20,02,34,045,41,03,43, 108,19, 06,25,230,23,07,01, 184,27, 1*69
$GPGSV,5,2,20,14,82,229,15,17,55,317,28,21,17,049,29,22,63,309, 28, 1*6C
$GPGSV,5,3,20,30,18,210,23,08,00,092,,19,32,291,,24,01,322,,1*6C
$GPGSV,5,4,20,33,,,34,38,,,34,40,,,34,42,, ,34,1*6E
$GPGSV,5,5,20,46,,,34,48,,,34,49,,,34,50,,,34,1%60
$GPGGA,004112.00,3639.952966,N,11705.959730,E,1,02,9.6,105.9,M,-4.0,M, ,*78
$GPVTG,0.0,T,5.4,M,0.0,N,0.0,K,A*22
$GPRMC,004112.00,A,3639.952966,N,11705.959730,E,0.0,0.0,210624,5.4,W,A, V*x52
$GPGSA,A,3,02,21,,,4555559539-7,9.6,0.9,1%26
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15 147 1
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B840 i BelE BIESE
01 H TR IEPIRAS A BABEA
02 H FEE A IR (HAgEE 0 1 1D A BAHEZA
03 H BEIRFF A A2 FEAE BAHEZA
04 H BRI AT A FEAE BABEA
05 H 5 BN A HA
06 H B RAMREF A AR FEAE A
OF H CE2N -1 A E20N
10 H 52 MR A AR FHAE £

10 M MHLHEE A 0x01, ZFfF8esIFu T

N E5ER | Fieaathit , .
[of:3n| Hem (16 1) INRERD BiERR 15 B

DI 1x 0000 ~ 0003 02 Bit

ON: 0xFF00

DO 0x 0000 ~ 0001 01/05/0F Bit OFF: 0x0000

32 Bit Unsigned
(AB CD)
Al 3x 0010 ~ 0016 04 32 Bit Unsigned

AT 3x 0000 ~ 0006 04




| | | | (AB CD) |

Tk demo 1R, FFLHL DO B2 1s B TIRE.

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <unistd.h>
#include <fcntl.h>
#include <errno.h>
#include <termios.h>

#include <stdbool.h>

#define SAVLE_ADDR ©Xe1l
#define DO1_ADDR ©X0000
#define DO2_ADDR ©X0001
#define DO3_ADDR 0X0002

#define DO4_ADDR 0X0003

// CRC16

unsigned short crcl6(const unsigned char* data, unsigned short length) {
unsigned short crc = OxFFFF;
for (int pos = 0; pos < length; pos++) {

crc ~= (unsigned short)data[pos]; // XOR byte into least sig. byte of crc

for (int i = 8; i !=0; i--) { // Loop over each bit
if ((crc & @x0001) != 0) { // If the LSB is set
crc >>= 1; // Shift right and XOR ©xA001
crc ~= 0xA001;
} else // Else LSB 1is not set

crc >>= 1; // Just shift right

¥

// Note, this CRC calculation is reversed endian to some implementations

return crc;

// IO uart init --ttyS8
int UART_INIT_ttyS8(void)
int serial_port =0;
serial_port = open("/dev/ttyS8", O_RDWR);
if (serial_port < 0) {
printf("Error %i from open: %s\n", errno, strerror(errno));

return 0;



ndling of received

ved.

// Create new termios struct, we call it 'tty' for convention

struct termios tty;

// Read in existing settings, and handle any error

if(tcgetattr(serial_port, &tty) != 0) {

tty

tty.

tty
tty
tty

tty

tty
tty
tty
tty
tty
tty

tty

tty.c_oflag &=

tty.c_oflag &=

printf("Error %i from tcgetattr: %s\n", errno, strerror(errno));

return 9;

.c_cflag &

.c_cflag &

.c_cflag |

.c_cflag &

.c_cflag |

.c_lflag &
.c_lflag &
.c_lflag &
.c_lflag &
.c_lflag &
.c_iflag &

.c_iflag &

c_cflag &

~PARENB; // Clear parity bit, disabling parity (most common)

~CSTOPB; // Clear stop field, only one stop bit used in communication (most common)
~CSIZE; // Clear all bits that set the data size

CS8; // 8 bits per byte (most common)

~CRTSCTS; // Disable RTS/CTS hardware flow control (most common)

CREAD | CLOCAL; // Turn on READ & ignore ctrl Lines (CLOCAL = 1)

~ICANON;

~ECHO; // Disable echo

~ECHOE; // Disable erasure

~ECHONL; // Disable new-Line echo

~ISIG; // Disable interpretation of INTR, QUIT and SUSP

~(IXON | IXOFF | IXANY); // Turn off s/w flow ctri

~(IGNBRK | BRKINT | PARMRK | ISTRIP | INLCR | IGNCR | ICRNL); // Disable any special ha

bytes

~0OPOST; // Prevent special interpretation of output bytes (e.g. newline chars)

~ONLCR; // Prevent conversion of newline to carriage return/line feed

tty.c_cc[VTIME] = 10; // Wait for up to 1s (10 deciseconds), returning as soon as any data is recei

tty.c_cc[VMIN] = 0;

// Set in/out baud rate to be 9600

cfsetispeed(&tty, B921600);

cfsetospeed(&tty, B921600);

// Save tty settings, also checking for error

if (tcsetattr(serial_port, TCSANOW, &tty) != @) {

¥

printf("Error %i from tcsetattr: %s\n", errno, strerror(errno));

return 9;

return serial_port;



int main()
int serial ttyS8 = UART_INIT_ttyS8();//uart init
int res = 0;

unsigned char I0_sta = 0;

while (1)

{
// Write to serial port
unsigned char msg[8] = {0x00};
msg[@] = SAVLE_ADDR;
msg[1] = exef;//cmd id
msg[2] = (DO1_ADDR >> 8) & Oxff;

msg[3] = DO1_ADDR & Oxff;

msg[4] 0x00;

msg[5] 0x02;
I0_sta = ~IO_sta;

printf("I0O_sta is %d\n", IO_sta);

if(IO_sta == 0)

{
//DO OPEN
msg[6] = 0x01;
msg[7] = 0x00;

}

else

{
//DO CLOSE
msg[6] = 0x01;
msg[7] = 0x03;

}

// crclé

unsigned short crc = crcl6(msg, sizeof(msg));
unsigned char fullMessage[10];
for (int i = @; i < sizeof(msg); ++i)
{
fullMessage[i] = msg[i];
}
fullMessage[8] = crc & OxFF; // CRC high
fullMessage[9] = (crc >> 8) & OxFF; // CRC Low
write(serial_ttyS8, fullMessage, sizeof(fullMessage));

sleep(l); // Delay for 1 second



close(serial_ttyS8);
return 0;

}

3. Ubuntu &4t

3.1. Ubuntu fRAT2%
LHI~=mBCE A Ubuntu 20.04 fRA, aNRAEZFE B &RFTARAR Ubuntu, ] DUEIE a5 S # 1ThR
AFAR, EHGLSWT: JE root PR, FEEA sudo #pd

& Thee

apt—get update FOHTIR

apt—get upgrade BT O 2 AL
apt—get dist—upgrade ALK < R
apt—get install update—manager—core TEIAR TR
do—release—upgrade T2

1sb release -a KA 25 16)
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