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Remote Weather & Environment Monitoring System in Local Area

Using Query Based Flooding Routing Protocol

Jae Ho Yoo

Department of Electronic Engineering, The Graduate School,

Pukyong National University

Abstract

A wireless field server is designed to measure and monitor
abrupt weather variations in real time in local mountainous terrains
where weather changes drastically.The-—wireless field server is
developed as a portable system which can be deployed in mountain
valley, small river, and a hard place to approach in wireless sensor
network communication environment. Reliable data “acquisition and
transmission from the deployed field servers in the local area is
essential  to | disaster |prevention system. Weather-related
information such as temperature, humidity, illumination, atmospheric
pressure, and dew point ‘are collected from the designated field
server at regular intervals.” The measured data from the multiple
sensors located in the sensor field is transmitted by the proposed
flooding routing protocol to. gateway through multi=hop in" wireless
sensor network. In addition, field servers, can be energy efficiently
controlled by connected PC to-conserve the energy of field servers
through query system, depending on the situation. A query system
is implemented using Java program to run on a server PC,
connected serially via RS-232 protocol to the base station. The
proposed flooding routing protocol using query system improves
energy efficiency and reliable data transmission for environment

monitoring system in local area.
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41.1 34AR 53 AR

g BAdlE ) 44E 98 AeE ANRE LR 4R,

oledE
SA 3= SHT-11(Sensirion Co. Ltd., Switzerland), 2% & S s
CDS(Lida Optical & Electronic Co. Ltd., China), 7]%S A3+
SMBA-1000 (Digisensor Co. Ltd, Vietnam)°o] A}&% At} 2-5=Al
A9l SHT-113 AR =9] MCUE 1 4.37 o] HolEE 7] ¢

3 dlolEetelst 2ee Fo)91e FeuloE AdHof Ak,

GND
J DATA

SCK

-

SHT-11

-

Vdd. 5V

23 4.3. BHT-119] 7| S=lelE |

MCU7} SHT-112 55 A de]HE ¢le] Eol7] fsiAe= o F <l

S T g S EelH I HEAE Y AACk T S MCUE 4
olH }el& F3l HE w9 WHolE SHT-AXN 9} Farrd & A
Al dlolEE Frditl, ti7]sh-AlA el SMBA-1000> MCU<2 GPIOZ
o]-g3to] diolE e} 28-S AAste] HHolE HEsta dHeolHE fd
W TWI JEl2 19 449 22 oz FAalo] ooz}, 19

ATmegal289] E2l#]#o] DC4.5~5.5Ve]7] wjito] A=
e ol FAA B wAE sds] flel AlokEl S| 2ol F4l

dil-s s3] 91314 MOSFETS AR&-3ste] A7l kit
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E 4.1, 7|3 AAH =S Aol Abok

713 AN RE

MCU ATmegal?28
Program Memory 128 KB Flash
Data Memory 4 KB RAM, 4 KB EEPROM
External Memory 64 KB
Interface SPI, JTAG
Operating Frequency 0 ~ 16Mhz
Power 4.5 ~ 5.5V
SHT-11
Range 0 ~ 100% RH, -40 ~ 123T
Accuracy +3% RH, £0.4C @25TC
Response Time < 8sec
Size 15X 12%12(mm)
Current 550uA
Power 2.4~5.5V
SMBA-1000
Range 300 ~ 1300hPa
Accuracy *+1.5hPa
Interface 2-Wine Synchronous serial
Size 6.35%6.35<3.7(mm)
Current 70uA
Power 3.0 ~ 3.6V
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e, &7 Ag 7153 49 (Sleep Mode : 5.1uA, Active Mode :

1.8mA), Ad-Hoc HEY A <&

Agagl e, 24GH, T o} g

ARER g 9l CC2420 RF ERAIY He AREste] FAgls AHed
SRS 91, A% 29 U Fol 2% O ANES 283 o
g A1E agste] AAEglon, FaA =] o) gAY 9
B 714E AMRES AZse &5 §% 25, 71, ol&He 7
Yol E =S T 14]-[15]. 28l FAAA ==
Ao 25V~3.9V @ QAANS AgsHE wEY A9 21§
on I EAS E 4.20] YEAT
i 4.2 FAAAMEE StEo] ALF[16]
= = RE 0 4 5
A b R 48KB
ulo]| A2 Z 2 A A dlo]E v &z 10KB
(TI MSP430F1611) ADC 10bit/12bit/16bit
Power 3.3V
o] v g M25P80(1MB)
JTAG 8pin Header
Serial ID DS2411
95 AHH |2
v ] USB Serial communication
Connector for TUHES A0 FuE
mobile phone A=FHH2}
Antennal Chip_ANT
RF power -25dBm "~ 0dBm
(CC2420) frequency band 2.4GHz
Current TX: 17.4mA
consumption RX: 19.7mA
Transmit bit rate 250Kbps
S sk 20pin
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= 71984 TR g WelE 1008 Fgstgon], o] x4
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et PN EG BuAN Y AAREA £ 3% Aoz
olHE g5atal Algd BAo R HoHE AlMrtr HEEolxH
A ==o = FA] HolHE QS AXes 3 SARER Yo
248
[ Main ]
( stdcontrol )
( FieldSeverM ‘}
SdC 1 ro ontrol ontrol
tTl:'lr;’ro ] (?::::DCI] [Stdscem: j St:hcathlmtleJ
( TimerC )( Data) l
Router )
t StdControl ) [ ReceiveMsg ) l Send )
[ FloodingM J
stdc | C [ StdcC |
s e ) -Fg
Flooding
@D
a% 4.8, AXAE A4
a9 482 Zeld 29" YReIe AYdE AL e Aow
fired) o|HIEES AT =S HA3 TimerC HEVE, AA BEZEEH
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A9 714delEE w7 9% Data HEPE, 283l A4S dolE
2 Al Heolg e AR A F AES @9 ¥ Router HEVE,
AlZF 718k B Global Time AA& 913 TimeSyncC HEVER 44
Hol dow, A" 7 2 AFE R AR AP g
FloodingM HAXWE  Floodings $3 A= A8 X352 Flooding
Protocol AXHUER o]Fo|x] o}, 1 & AIXF 5713} #2] % Global
Time #3t7] #18 TimeSyncM, Fired) °¢|WHEE WAstA k=
TimerC, AI%F &718F 37 A A F7st R FAS AS

QueuedSend®} GenericComm HEXWEE ALES

.

9 b &

mim

422 #A A9
B oA AT Alawe AL A e i A #3482
2 g&H o= Aolar]9ste] AAHT. Aup T
| A]28le RS-232 Alg]d Ex0 7 Ho]x Ago]lAe]l o
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o

PC o4 F25h0f ABPCol A MWl 2= WeNe| 2 =4 3
2 ot e g9 sube BN ALEow dolgE A
3 98 73

o =] deke Yl Av PColA] ‘sleep status’ HEHo]E Al&5)o]
AEABE sleep AHIE Ao 4= A3, ‘active status’ ™
active |2 vHE F QLT TFofoll 7} Zbo] Aol A 217 &
sample ratesE A A3t A BlPCol Al 'sample rate" W@ o g z} 7}
of Ao ¥gtw AAMw==9] sample rateE HF&E = Ul g o
AAE B dEAE o] AEE ‘select channel’ W@+ AR&3to] A
A SR A A R control BESE WOA TR

[22]-[23]. 1§ 4.9& HEAHE AoE fg HAg A="] F4&
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Command Processor

[sleep statusJ [active status J [sample rate J r_D Routing
send | Select route for

select channel RF control <:|
Send -
Done Broadcast {}

\

ReceiveMsg

mn

n PN GetData 4> \d —=

Coer?and Event Y dataReady B Radu_:n
Transmit /

SensorAcqmsltlon A
Module
{ Weather data Timer Jl Temperature, Humidity

Receive

(  Timer select

(start, stop) lllumination, Dew point
Atmospheric Pressure

a9 4.9 A= AH Ao E 9 Ay A]xEe] 1A

AH PColA Bzl Fel B wA A= WE A7)l ¢s] Azd
qheko] el WA HEes Al

processor' FAHWEE A9 HWrE#ES Aojstil, EZA 'Y\ Timer
select' AW ES} 'sensor acquisition module' F H W E| = Ho]H
o] A& AlojslH 743 A uolH = 'command processor' (10 H}o]
Bl Addn. 1evk 993 ID7F vE =ER Fote 4y FARSS
T3 olxel Hx AW Al HUAA Ht} header message,
flooding message. 1&al. 7] dHolHE X3s= TOS_msge
'routing' AU EC] oJ3)] HEHofzlt)

A=t 2 'command

ofy
o
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M FAle] A AREE dEe] Av|eh AHRE bHue] AAol whet
7 FAFEA mEAbe] o] 71g] 7t 100~500m 744 SAlo] 7hsgh Ao R

MAE 7)Y B AEAWZYE 58 how 248 714 #734
EE TeY o9y T2 e Ao Ause BUHY 39
th Z4E oY) @RdolE} BeY B9Y TRES 5342 3§
she] QA Wlo|xxEel o w AAPHE AsHe] Wk A% ¥
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AP YAws s

Multi-hop Message+

Node) 1¥]a1

4 5.3%
Message, Oscilloscope Message® T4 ¥ ¢]

We wEd s AololA] HloEE
= PCel

& IRE
Number)® FA Hojglom < 7}
gawEse § Az} 3Fon o)y

- o T

Message+— <%,

% 10v}o]E9] 7]
Message)© HA =91 Ho] 22 o]

R0z, SelAY

% ALgH oAy

Uh B3 =

ofxleh. 1ejal

TE, 25, 7Y, ol&
\

dlelH

(Orignal Messag
o] Elx]d HA
]—1:} ,4]710] Hl—/zg Qo];d
7}& E (Hop.Counter) =

7o)l header

O = -

T —

= gk,
o=

o
=
%

Az

O . O o) X
=2 =

Al

v
954004 =M 7H ol

Message®t Multi-hop
now, =AY 5 6, 7
EYIst A oA HRS
Al gR dZdH] HeolgHE AT 9l
E A= (Sending Node)®} AHAl:-= (Original
(Hop Count),

(Sequence

NS 4= At} Oscilloscope
e HolHE 7} 7zt 2ulo]EX
| A A]

HuU7] flefA ARgH = ol
e) M7} Heo] HE F& 45t
A= =X A4lel IDE 7T
A EAL A2 ) e o
= HI A wo] A AH oA

et

FCFC
Temperature

Aole] & AE A71E 4BS 3
Header Message Multi-Hop Messa
{10bﬁe) & {‘{obwe)
LE AN
Length & Fcf Sending Message Source Mote ID
(3byte) (2byte) (2byte)
Dsb & Destpan Original Message I:ast-Samplle ﬂﬂn‘!ﬁer
(3byte) (2byte) ] :.;?[Zbﬁéf .
Addr Sequence Number Channel
(2byte) (2byte) (2byte}
Type & Group Hop Counter Data
(2byte) (2byte) (12byte)
CRC
(2byte)

19 5.3

Atmospheric
pressure
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O¥ 542 WS ArFter s HE &
Eoizrl o, o 714 A4 olE e W AFd 7 & oY

£ ListenRaw= 213t e E 20T 4 ),

Header Message — — Multi-hop Message
[?E 42 24 21 ®8 19 FF FF 7D S5E #AY9A 5D|[#@ 8@ @7 04 18 9@ #3YAP A7 AA 3C AP BB AA
[ FA Fn|[@7 9P 90 98 FA FA FC FC 99 BC 9@ 18 9B 3D 90,10 ©1 B8|2B 83

7E Field sever channel 5 Oscilloscope Message
7E 42 24 21 88 A9 FF FF 7D S5E 80 BA 5D 00 60 05 6B DC AA 01 A A5 AA BA OB PO B8O
FA PA 88 68 Fn FPa [FC FC 9B 30 PG 1n 9B 38 99 11 81 B?J"?S 4C

?E Field sever channel 6 Temperature Humidity Dew T weather data packet
7E 42 24 21 88 C8 FF FF 7D 5E @ A PG B6 B0 FA A1 B2 PG B6 OO 32 AP PA 6O
annaaaFnPnPchz 31931 [06"38 6F 18

7E Field sever channel 7 Illumination Pressure
7E 42 24 21 B8 31 FF FF 7D S5E 00 8a 5D 00 060 97 00 11 60 B2 00 07 00 14 PP 66 6O
FA Fa |37'60| B8 6@ FA FA FC FC B8 BC 00 18 98 3D 60 1@ 01 B3 44 BA

7E Original Message Hop Counter
7E 42 24 21 @8 1B FF FF 7D SE 90 @a 5D |98, 69| ﬁ ]JBS P8 Bn OV B0 B0

FA Fn 65 90 09 88 FA Fa FC FC 00 30 @8 14 98 38 @0 1] O1 87 8C D4

7E Sending Message Sequence Number

?E 42 24 21 @8 43 FF FF 7D SE 90 6a 5D 90 00 |87 00| 12 00 (33 00 67 00 1E 00 00 60
FA Fn A7 80 B8 B8 FA Fa FC FC @8 BC @A 18 88 3D @8 18 A1 864844

2E Sending node 7 hop counter(3)

7E 42 24 21 88 EB FF FF-7D SE 9@ 8a 5D 00 00 [#6_ 08| F1 01 |92 06| 66 00 32 PP B0 6O
FA Fn B6 B0 B8 88 FA Fan FC FC B8 28 @@ 1A 9B 3E @@ 12 68 3B 7D S5E

2E Sending node 6 hop counter(2)

7E 42 24 21 @8 39 FF FF 7D SE 80 6a _SD 06 00 [@5 66| DE 66 @1 06| 85 68 6 0B BA 08

FA Fn 65 80 80 8@ FA Fa FC FC 68 30 8@ 1A @@ 38 @@ 11 A1 BD 71 BE
2E Sending node 5 hop counter(1)

I 5.4, 717 87 d|o]e|E ListenRaw= 21gk w713 ],
2¥5.5% A1 PCo Ho]lA 2Ho]doREE duAuE B F
ralolEx A Y R HAAL 37 FAs HojFErh Action
field= =4 of sleep, active; sample rate, channel #} RF control
ofF &2 Ao WY =3 Algslete Asle] wES Ao d 1eu
Destination field= 2= AH DY F3& 24«] 3Fal Channel field&
'sample rate'®} 'select channel'?} 2 WHS F3P3st= w7 HFE
¥3kslar 9J o, Sample field= sample rateQ} RF power strength®
Aol HHEHS ¥3hstal 9l=d Sample field e 'RF control' ¥
‘sample rate' =+ sample rate 9} RF power strengths A|ojst= H

Ho=Z Aol wr}, 'Sample rate's TEAHE AES 5 sample/1 min,
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5 sample/5 min, 5 sample/10 min 18] 3 5 sample/20 min = A%
A== 3t 28] il 'RF control' &S f3F field D} Aoy

PN
T
W, BEAMHE= 3~309 RF H9e A89s 7HA= Wds s3gdh

Sequence ; T
Ngmber Action Destination Channel Sample
1 byte 2 byte 1 byte 2 byte

(byte) | (1ovte (2byte) (1byte) | (2byte)
: Con sample rate RF_control

1 sleep status = 1 selectchannel ) o FeesseesmommessernnponaneToonoosaeen i

i active status = 2 samplerate; p | 1chand 2ch 1~31(RF power) !

1sample rate = 3 RF control} E ¢ ]

i select channel = 4 active mode | [selectchannel _______ samplerate |

RF_control = 5 sleepmode} ! fchand2ch |5 samplefmin.

L LSRIIIITTIEERE TUPTRE TR e T 5 sample/Smin. !

15 sample/10min.

15 sample/20min.

---------------------
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3% 5.1. YSIG00XL F#AlA el ApeF[24]

Available Dissolved Oxygen, pH, Conductivity,
Sensors Turbidity, Depth, Temperature
i Fresh sea, Polluted water
Operating .
] Temperature : 5 to +50C
Environment
Depth : O to 200 feat
Sonde: -40 to +60T
Storage
All sensors except pH and pH/ORP : -10
Temperatures .
to +60T
Memory 384KB
Interface RS-232, SDI-12
Power External 12 VDC (8 to 13.8 VDC)

Server PC

13 5.8.
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TAAR FHA YS9

=2 Azste

oo} AR E
e X [e} =270 =
a' Water Quality Monitoring System =
Filed Server! [ Field Server2 | Field Server3|
Water Quality Data nipTation
2505 945 7.5 39680 3.7 1.04 11.35 -
DO pH 9 0 9.4 7.4 39680 3,7 1,04 11,34 e
2% 5:15 9.4 7.5 39660 3.7 1.04 11.35 \=|
9% 5:20 945 7.5 39680 3.7 1.04 11.35
2525 94 7.5 39680 3.7 1.04 11.35
Q= RAN 94 75h VRRN 37 104 1138 2
Packet Data
e Port Baud rate  Parity Data bits  Stop bits
COMI . 9600 . NONE + 8 B =
& , 7E 4224 2106 19 FF FF 7D GE 000ASD 00000700 1000  ~
Co e e “Pe e g 03 00 07 00 3C 0 00 00 FA FA 01 00 00 00 FA FA FC FC B1 [2]
i e 03 EE 02 00 98 72 01 68 00 6F 04 2B 03 7E =
9.45 BREA] 7E 42 24 21 06 09 FF FF 7D 5E 00 0A 5D 00 00 05 00 DC 00
a4 o E2 010N 0% 0N NA AN NN AN FA FA N2 0N 0N 0N FA FA FCEC RT T
Conductivity Turbidity
fae Foe
39600 37
39660 37 -
39680 38
Depth Temperature
Fue g ! =
1-3: nz —
1.04 [11:3 [ swnil] [ Stepiy, | [ Sawe Test
i U
= 2= 2] &) TUEE = =
1859, AR EUEEL RSl
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