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Abstract

The objective of this work is to design a user-friendly API to be used with an Arduino-based
sensor mote applications, called Simple-APl.  The API is designed based on the sensor mote
architecture which includes processing, sensing and controlling, communicating and battery and
power managing units. Moreover, the software is developed with OOP C++ together with Arduino

standard libraries. Simple-API is easy to use, able to reduce the number of lines of code needed
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by reducing the complexity in handling the low-level interfacing. To evaluate the performance,
we implement an application using Simple-APl on a sensor mote with Arduino Mega2560. The
sensor mote is then deployed and tested for 3 months. During the experiment, we have also
implemented the watchdog timer to work in parallel with the Simple-APl, in order to avoid any
freeze of both the hardware and software caused by electrical fluctuation. As a result, it is found
that the sensor mote implemented with our proposed Simple-API can continuously run throughout
the crop without any malfunction.

Keywords : Sensor Node, Sensor Network, APl design
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JUN 3 gaguwesinanisuilniilu 5UN 4 luiwesnsiaingumgil DS18B20

v 9

(EC Sensor : Electrical Conductivity)

a = o

dnuvouTULeinTIIngmngil (temperature sensor) Faguil 4 FafideidenliussinnAdvia
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File Edit Sketch Tools Help
Verify / Compile Ctrl+R

sketeh_sey

Show Sketch Folder Ctrl+K
Add File...
Import Library... > Add Library...

EEPROM
Esplora
Ethernet
Firmata

GSM
LiquidCrystal
Robot_Control
Robot_Motor
RobotlRremote
SD

Servo
SoftwareSerial
SPI

Stepper

TFT

WiFi

Wire

Contributed
BatteryAndPowerControl
InterfaceAdaptor

OneWire

ProcessingSystemC
SensorActuatorSystemC
WirelessCommunicationSystemC

3U# 6 sngaziduanishinnslauisuarimegielusunsaldany

#include <EEPROM.h>

#include <OneWire.h>

#include <Wire.h>

#include <SPIl.h>

#include <SoftwareSerial.h>

[Femmmnnn Simple-API LIBRARIES ------ */

#include <InterfaceAdaptor.h>

#include <ProcessingSystemC.h>

#include <PowerControlSystemC.h>

#include <WirelessCommunicationSystemC.h>

#include <SensorActuatorSystemC.h>

void setup(){

SensorObject.begin(MODULE_ATLAS_DO, HW_SERIAL_1);
}
void loop() {
ints_t result = SensorObject.readSensorData(MODULE_ATLAS_DO, &DOValue,

sizeof(DOValue));

JUN 7 Mwazdualusunsunsindslauisitiugiuuag Simple-APl AU
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471UU 488 byte

feg1an1sldausuaIn A1de SensorObject.begin lu void setup Wunisuaniwuweslunli
nsdanisdeaansnesneunsumanean 1 dmiuiwuwesineandiau uagludiuves voip loop A1
SensorObject.readSensorData Lun1s81uA1 DO nLwULLDS

' ¢ ¢ a a . o o £
2.3 N1392NLUUEINYRIINIIALISINENTNATRUUSLENEATNYRY Simple-AP| IWAIUNTY

Tugui 8 Jugawuwesiuaiimuwaudsgnaunfoniiluldnuienaaeunilszdnsainves AP
luesufuRnsuazaniudiase Usznauiududusiuds 4 4u auanineenn 6x8 lwufiuns unazdu
Usznaumetuaisgadun 1 1Jutuvensasyadigln (Tandsnu muauwasdiaussiu) 4uil 2 1Wuyaves
vainUszaIana (ATMega2560) ULaysyuudeas (WHeeassudsdyaaing yaym uneeestnd) dun 3
o) s a & LS| ) a ¢ a s B
Juduveawuees (DO pH gumngil) wazduuugadui 4 \uduvesdunniovinnuazdunesinadu
wiazduaiunsaneanenainduls wmanaiienisldauiivandiaiu visnsdlensaglidnludesdidun 4

< Y & v
Aanunsaneneenle Wudu

3U# 8 urnsasiwuesluamimnduitelinaaau Simple-API

3. Wan15998 (Results)
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wlandndrdreanisideluadsifeniseanuuunasifinanuduinsfudldeuludiuves
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nsldpulusunsudeasiuwugesiiiosuan DO lnenss fieuagdosinnisdeidauiios uan
sondiauludwmegaiwuiges void single_reading mode() { } T1uautdundiguil 9 uazdewin1sidyuy
lUsunsuitasuAnsagaiwuees void device response data() { } 1gazidennagui 10
=y ' & 1 v o a v o a ° a o ad
nnsdiiiegeaniug giaunlusunsulaeisenld Simple-API Wilgsinisiasalauisnugiu
waziFenldrmdaiinisd 2 faglasum DO ishluuszaanasely dwnisidsunsulaeSenilsiduain
Wsunsudugunsallaenseiu giauwlusunsudndudedinnuiuazUszaunisallumsdeulusunsudy

U

2E19R AILALIBINNTUTENALAZINNITNYINUALUTWUUBISY SHAWDENLAN N1538UTUSWNTUIUTBU NS

Sudetayarunesnaunsy RS232 nasnvwmnadanislusunsy wu nsdesiunisialugy nistesdu

v & & v
Toyavegluonsd 1Wusy

M19199 2 Wisuiisunissenldaugunsallagld Simple-API uagnsisenldlagnsansal DO Sensor

n1ssenenduas SIMPLE-API nsenisiduaniusunsutugunsallaense

SENSOROBJ.READSENSORDATA( void single reading mode() { }
MODULE_ATLAS DO, &DATA, SIZEOF(DATA)); | void device response data() { }
// CPU 86 Code C

void single_reading_mode() void device_response_data()

{iintlen; { unsigned int count=0;
memset(cmd,0,49); memset(response,0,49);
strcpy(cmd,"R"); c=0; i=0;
len = strlen(cmd); do {

for(i=0; i<len; i++) if(SerPort_Avail(COM1))
{ {
SerPort_SendByte(COM1,cmd[i]); SerPort_RecvByte(COM1,&c);
} if (c==13) { //cout<<"\n === data_com1
SerPort_SendByte(COM1,13); ="<<rgsponse<<"==";
} /i=0;

/Imemset(data,0,9);
}
else { responseli] = c;
i+ )
count=0; }
count++;
} while ( (kbhit()) && (count<50000));// && (c!=13) );

cout<<"\n === Do data_com1 :="<<response<<"=="; }

3UN 9 Twazidualusunsunsdeindauiiesu UM 10 gazldenlusunsun1ssuA1oendiay

Aeandlaulagnsinuega DO Sensor lngmsaa1nuega DO Sensor
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3.2 UszAvSnmdumsvinausieiiaes
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Tuafimsiivantugasmheanuduisldlun1sinsngsina wuin @uves Simple-APl @unsavihaulaunf

U 13 NsAnsaruasiunianadau
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4. M3sfuTIeNansan1TINsaluazagy (Discussion and Conclusion)
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Global Variables tfoenin 488 lud wieAnduiiisiosas 5 vewnheuszuiana dun1stdaunuii APl
fiasreiu

nslfnulnsilufndauasiaundnlusunsudiudszgnduu Arduino IDE SanudglunsGentdo
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