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Abstract

This thesis has developed a safety device for bicycle users with wireless control. The
device can alert when it is in danger to the user in advance or measure the tilt of the device, The
user can also control the device such as headlight, line guide, brake, blusher beeps through the
control box in the front section. There is a text message alert to phone number telling the

coordinates of the bike's users at that moment,

This device was developed by using the Arduino Board, NodeMCU Board, and many
types of sensors combined to use in connection with Internet technology. This is an Machine to
Machine concept by communicate principle between boards used in this project supports Ethernet
through UDP protocol make it enables the exchange of environmental information from the

sensor and it can be used to send notifications to send message (o determine the coordinates.
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Microcontroller ATmega328P
Operating Voltage 5V
Input Voltage (recommended) | 7-12V
Input Voltage (limit) 6-20V

Digital /O Pins 14 (of which 6 provide PWM output)
PWM Digital /O Pins 6

Analog Input Pins 6

DC Current per I/O Pin 20 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 32 KB (ATmega328P) of which 0.5 KB used by bootloader
SRAM 2 KB (ATmega328P) |
EEPROM 1 KB (ATmega328P)

Clock Speed 16 MHz

LED BUILTIN 13

Length 68.6 mm

Width 534 mm

Weight 25g

DC Cwrrent for 3.3V Pin 50 mA

Flash Memory 32 KB (ATmega328P) of which 0.5 KB used by bootloader
SRAM 2 KB (ATmega328P)

EEPROM 1 KB (ATmega328P)

Clock Speed

16 MH=
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Myfomsuuudunand (Simplex) 1HumsFoasuuuiamaior laseziiudas
T ' 4 & &, 4 o .4 , ; < o {
thevhnihinlanshitnilaviniu wu thonilahmhiduddaluvazidndentios i
o o ar T Y =y o 1 FoY ]
gy dedumsdomsuunFuming wu msnszoedvevesaoiiling msunsniwas

Tnsyiend dudu [7] Fagila 2,12

Simplex

L) 1 «f a3 ] =
RGP IREARI e ERURILIMG LN M1 g

31 2.12 mydedoyaurniFumand [7]

2.6.2 TomsUVUTIWNGIWAnS
mademisuynarsdgmand (Half-Duplex) i35 Femsunuaesfiania
b
aduiudnisdadeyarusesdyanondior auiufeliounsofudanZeuinld uaozle
[ td r
dBmsaduiuiudedoya Waihlimsdeds lugluuilaumsanlfouanngnngdald

o o o) T = ar {
nmedhudiy nieninfiunmududdslddaemsnaaing suaas13lugld 2.13

Half-Duplex

L 4 1 A s
dedeynriio B Sudoya detoyaiie A fudaya

3 213 madedeyauunaingmand [7]
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2.6.3 msdemsuuuggmdna
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-~ o’ ' el 3 ] 91 ar LN | 3 y Q =1 a’ ¥ o [ '
weanu nanne Aethegivuasdaaiuannsadesstuluvazderduld drednisdoans
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Full-Duplex
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117 2.14 msdadeyaunuvlggmand (7]
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Muadanazmsiudedoya dag1f 2.15

Daia bit oIl Parity bit
—Aer
Start / ] - . : ) ; , \ Siop gll‘::l"(l K
bit Bilg Bitl Bit2 Bitd Bitd Bils Bit6 Bit7 Bit8 bit bit
Dala bit prwmuiiuParity bil
AL
/ \ Nexl —

S| B0 | mio | 2 | bio | Bie | Bis | mis | iz | Siop | Sten

Ui 215 gluwwumsdemsngerin
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2.7 fn‘iﬁl’:)iﬂﬁi%?‘lﬂ\‘l‘lﬁ)iﬂﬂ?ﬂ“lﬂﬂuﬂ’a‘i“ﬂ

loauna® (12C : Inter Integrate Circuit Bus) Shundnnisfadededissenite

TuTasneuTnsamesiuginsainouen Tauldmodygo 2 1 fAoaodoyn (SDA : Serial
oF =y A 4 T ar L

Data) 4o M0 g 119N (SCL : Serial Clock) Geeinsaiounsnugilnsaivalvediadh

@ r & 1 {
e ld Taodnvaznsmsendegunaiuuyloaun s uanel3lugui 2.16

bD

~

SDA

2-Wire Serial
Daia BUS

SCI

DS5000 DS1307 Other

Microcontroller Real Time Clock 2-Wire Device

Ui 216 nisFouregilnsaliuloaunasd (7]

2.7.1 mafouasdedoyamleaunasd

msTunasdsdoyauuu loaundsd visuuuie lulasnou InsamefesSuduns
dedoyadaunisdraniuzFudu St conditions) iffeuantnisve 19 Saudrvsmugae
sanaugy dognsaifumsuiluTnsnenTnsamesdoams ssAadorzdeaauznoudy
(Acknowledge) vFoudali lulnsnouTnsamesiuihdoyaiidanianugndes uazile
éuqmmstfa%ga%3ﬁ’ﬂeﬁqﬁmuz§uqﬂ (Stop conditions) Lﬁﬂﬁué’uﬂﬁf“fyuqﬂi%’am [7] e

pummsdeuuazs s iwduuyleaunasd uane 1 $uplf 2.17

"\ Control Byte ‘-l
7

6 5 4 3 2 1 0
START | 1 | I | I | 1 | AZ | Al IAO IR/W‘ ACK ldld d'dldldd d| ACK ‘STOP

I‘i Device ID I'— Address —’lModeI }4‘ Dala —-l

7 217 giluums@eunazendoyauvnoauny (7]
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T r L4
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sauddziiiuiia 7 fin dmfuldszyinginsaliideldon Tavdudazerlnsalozdidu

L]
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Control Byte
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gl 2.19 sfamuguns e 7]
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1) $6PGGA Hlugiupvfiuansidoyavosifioaifivawefivzumnsfisn ldauiia
e {o 3 : 2 P
emuioun iy Iddoannde 4 a2eduld Bent msfmuadeya (Fix data) #fl

[ 14
sy M 2.2 Al

M15197 2.2 M5 nudastlse Teadwdudie w1y $GPGGA

ﬂ'i:.’el'ﬂﬂ‘fl’ﬂyﬁ $GPGGA,123519,4807.038,N,01131.000,E,1,08,0.9,545.4,M,46.9,M,,*47

ANUHNUE GGA Global Positioning System Fix Data

(nzvadoyafidifa)
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4807.038, N 0299 (Latitude) 48 a3rumilo 07.038 fia

01131.000, E 293790 (Longitude) 11 9919z T1o0A 31.00
alm

I=MHUARMAN ;0= HAana1A

L = GPS fix (SPS)

2 = DGPS fix

3 = PPS fix

4 = 1391979909 Kinematics

5 = NN RTK

6 =szaunms (ﬁ”ll!’]ﬂlﬂ'l‘iéﬂf!ﬂ)
7= AURY input

8 = Simulation
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2.8.7 Inssafsszumemduen
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Usea GPS
Antenna &
1575 42MHE

-

This is serial GSM / GPS core development board based on A7 module. It supports
dual-band GSM/GPRS network, available for GPRS and SMS message data remote
transmission.

The board features compact size and low current consumption. With power saving
technique, the current consumption is as low as 3maA in sleep mode.

It communicates with microcontroller via UART port, supports command including GSM
07.07, G5M 07.05 and Ai-Thinker enhanced AT Commands.

Ai ThinkerTechonologyCo.Ltd

Features:
- Working frequency: quad-band network, 850 / 900 / 1800 / 1900MHZ
- Working voltage: 5VDC- Working Current: maximum of 2A
- Sleep Current: 5mA
- Onboard Micro $IM card holder, you can install Micro SIM card
- Onboard Micro USB interface for external power supply
- Communication Interface: TTL serial port
- Baud rate: 115200bps and it can also be set by AT command.
- GPS serial port baud rate: 9600bps, GPS_TXD can output NEMA information
- Interface logic voltage: 3.3V
- Make and answer phone calls using a headset and electret microphone.
- Send and receive SMS messages.
- Send and receive GPRS data (TCP/IP, HTTP, etc.) .
- Be used to test the Ai-Thinker GPRS / GPS A7 module
- Pin pitch: 2.54mm
- Onboard antenna interface: SMA

About the Antenna: :

- Suitable for SIM800L GSM modules / Arduino SIMS00 GPRS Shield

- Frequency: 780MHz ~ 960MHz 1710MHz ~ 2170MH:z

- Antenna gain: +2.0 £ 0.7 dBi @ 880 MHz, +2.0 £+ 0.7 dBi @ 1800 MHz
-S\W.R <= 2.0 @ 2100 MHz ~ 2500 MHz

- Qutput Impedance: 50 Ohm

- Antenna interface: SMA
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Ai ThinkerTechonologyCo.Ltd

A7 Module (GSM+GPRS+GPS+AGPS,quad-band)

Instructions for use: increases AT

AT+GPS=1 open GPS

AT+GPS=0 Shut down GPS

AT+AGPS=1 open AGPS

AT+AGPS=0 shut down AGPS

After you open the GPS/AGPS, default information from NEMA GPS_TXD output pins
with a 9600 baud rate, if make NEMA output by AT serial port,can be used AT
+GPSRD.

AT+GPSRD=0 Shut down NEMA output by AT serial port

AT+GPSRD=N NEMA information N seconds output ONE time by AT serial port,
actual use of p into numbers

Specific reference to follow-up AT the document and use the sample.

Ai ThinkerTechonologyCo.Ltd

Module Pin Descriptions
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Ai ThinkerTechonologyCo.Ltd

General
Brand - OPEN-SMART
Modei 7 N/A
Form Color Green + Black
Quantity : 1 piece
Haterial | PCB +Alloy +Plastic
Spedfiication

Frequency . 850 / 900 / 1800 / 1900MHzZ
Working Voltage | sVDCV
English Manual / Spec Yeas

Download Link _https://drive.google.com/fclderview?idw 0BEUNNX F224CxZjZ Xdy 10endm2 XM&usp=sharing

Ai ThinkerTechonologyCo.lL.td

Dimensions & Welght

Dimensions | 1.73in x 1,34 in x 0.83 in {d.9 cm x 3.4 cm x 2.1 cm)

Weight  0.95 oz (27 g)

Packing List

1* Board
1 * GPRS antenna
1 * GPS antenna




Ai ThinkerTechonologyCo.Ltd

Pin Pin Name Function
Number

1 GPS_RF GPS Antenna Pin . connect external GPS
Antenna: if connect PCB lin,advice S0ohm
cable.

2 GND GND

3 GPIO16 GPIO16

4 GPIO15 GPIO15

5 GPI014 GPIO14

6 GPIO6 GPIOG

7 GPIO7 GPIO?

8 PWR_KEY Power bulton, >1.9V more than 2s Lo boot;
After power on ,connecting and
disconnecling,Both are ok,

9 GPIOL/INT Used to control the module to enter
fow-power mode, high exit low level
access, in this mode the standby current
<imA .(in this mode ,the serial port
cannot be used,please note)

Ai ThinkerTechonologyCo.Ltd
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10 UART_CTS/GPIOS UART_CTS Pin

11 UART_RTS/GPIO7 UART_RTS Pin

12 RST Module hardware RESET pin, this PIN when
using low level <0.05V, current is 70ma,
recommends using NMOS control; Pull
down mean the module hardware
shutdown, the pin during normal work
when there I5 leakage, will cause  the
module Is not stable, it is difficult to
register network

13 GND GND

14 SIM_RST SIM Card RST pin

15 SIM_CLK SIM card CLK pin

16 VSIM SIM power pin

17 SIM_DATA Sl data pin

18 GND GND

19 MiIC. MIC-

20 MIC+ MiC+

21 Mic2_p Headphone MIC interface

22 GND GND

23 EAR_L Headphones left

24 EAR_R Headphones right

25 GND GND




Ai ThinkerTechonologyCo.Ltd

26 REC+ Speaker positive

27 REC- Speaker negative

28 GND GND

20 vDD_1v8_out External 1.8V Power pin

30 UART_TXD UART_TXD,Pin level 2.8V

31 UART_RXD UART_RXD,Pin level 2.8V

N HST_RXD Download serial port RXD Pin,pin level2,8V
33 HST_TXD Download serial port TXD Pin,pin level?,8V
34 GND GND

35 GSM_RF Antenna pin,can connect Antenna,if

: connect PCB lin,advice 50ohm cable.
36 GND GND
37 GPS_TXD GP5 NEMA, Oulpul serial port ,output GPS NEMA
lormat information, 1 second a NEMA
inlormation:

38 GPIO13 GPIOL3

39 GND GND
40 GND GND

a1 VBAT External power supply (3.5V-4,2v ),

42 VBAT maximum power supply current > 2A

107
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