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Afuacr- Ttb projccr prt!.!tr tic dBign of tlc portrbL
Lufiillty lnd tcrnpcrrtut! !.Nor Doritorilt ly3t m *ilt loggcr.
Thc objcctivc of abi projcct b to d6igD r rFlto th.t c.r colL.t
d.t fmm tomidity .Dd LrrFrrlurr !.Nor .od storcd ir th.
oicrqsd c.rd by uri!! mic?o$ 3bicld. Th. hlmidity .Dd
tcmFr.turt c.tr b. rtrc$ur.d by u!i!8 lh. ShfII laNor.Dd th.
datt rill ..nd tirorSh lh. ArdEitro mhro.otrtrolLr (Arduino
Mcgr 2l'60I Th. &t rc.d in prolrrmmitrg tirE by using ti.
ft.| tim. clock modrlc (DSl307) .nd rc.ord at d.t eith tcturl
drt. rld tirDr- Thc drtt colL.Ld froo lh. s.!!or (Shtll) ril b.
coDvcncd itrlo dititrl drt .!d tbc A.duioo DicrocfitrolLr rill
s.Dd tL. d.t ao microsd 3hild.rd laorrd iD ah. Etrosd c.rd.
Thc us.r will b..bL to dorllo.d thc r.v.d drt rhcD Dc.dcd.
Ttc dttr crn ba vicicd by u.ir8 loftwrrc lik Micro.oft Ercrl,
w.b bm?s.r .Dd otf,.F. Ti. lctr3or will dilpl.y th. drar in r
frindly E.trrcr o! . coopua.r dilpLy sy3t m. lntcllt.nt dcvicc
ctll.d Arduiro oicro.ontrolhr i! ulcd io lhi! projcd in ordc. to
pcrform somc proccssi!8 oD tba drar colLcLd frolI thc lansoB.
Thtu dcvic:G crn bc l|s.d itr oahcr tpplicrtioo rnd it is sh.lLr .trd
clcrpcr thr! r cornp cr. Thc porfblc ooriiodnt lFtrm rith
loggcr opcntcd ulitrg battcry to Eolitor humidity rDd
t mFnturc. Thc port U. hlmility rid tampcrlturr boritoritrg
sFtlm ritt loggcr abo hrvc a lyrtan to r.vc baat ry .DcrB/
us.gc rld rbo htvc aic rysa.rD to dc&.t Dhrosd c.rd pl.crd in
ttc microSd slhld. Ttr ligh cDiatiog diod. (lcd) rill d.n u!.r
wirh blitrk ,hcr ah. mi.ro,Sd oot phc. itr thc mi.rosd rli.H.
Rcbtivc h{ni.lity, tcEp.rrtur. Ecrsun rtr !l .nd froniaorirg
rE vary ucaful for tbc Frrpoaa of aDrlFir,

Kcywordr buoldity ard tcEpcntrrG scrlor, Drra
Lo$er, Ar&.ino mlcroc0nlroller

L lMrRoD{rcTroN

As scie cc and t€chnolog have developd so tbc need for
data oollection and analysis has grown. This is frrlfille4 d least
in pslt, by d€dicate4 microprocessor drivei dara loggers The
modsr data logg€r is typically I hardhel4 bafirry operated
device with a large manory, powered by the ldest
micrWrocessor tednologi and capeble of acquiring
gr$sing *oring and analyzing elec+ical signls at high
speod Ao{n a wide range of rnsors at regular i[t€flals or in
r€sponse to an aent such as a tlr€sllold being ooesed a a
switc*r being aaivated"

The daa logger is an invEluable tool to coll€ct 8rd snslyze
experimental dala having the ability to cl€arly pr€sent real

time anallsis with se$ors and probes able to r€spond to
polam€t€rs thd arE beyood the nfrmal range available ftom the
nod traditiooal equipn€nt [].

A data logger is an electr,onic &vice that records
informsaiq! ovcr a period of timc fur lat€r r€fcrcnoe. Thc dara
logger cmtains a sensor to receive the informstior and I
cornputer chip to store it [2].

Then the infqmation stored io the dal! logg€r can be
transf€rrEd to a comprtr€i fu finther analpis. This paft is just
like a central-pcessing unit in the cornputg. Thc data logger
has to be sland-alone so that r€rndf sensing of rclative
humidity and t€mpEr4hrre is porsible. A micro oontsoller is
used for this prpose [3].

This project is therefore csrlied out to d€sign 8 portable
humidity and temp€ratu€ monitoring system with logger by
usiDg Arduino microccrtroller. The advartage of using a
dedicaled portable .lat" togger cmpar€d to a computer is that
the logger hardwarc and softwsre 8re specifically designed for
portable .rara logging applications This meaos that it is easy to
co rcct and sd rp s€flsors and the logging system is morc
rugg€d and l€ss power hungry, making it capoble of running on
battries for longer periods of time, often in hostile
envirooments. These daa are valuable for quality verificafion.

II. ME[roDot cY

A. Oveniev
The desig! ofthe pojecl can be divided into hard\f,are and

software. Hardware is referring frqn the circtit simularion
rmtil the rurbleshooting while the software is I€f€fiing to tllc

constsuct€d to ins&uct the micrmntoll€r to
omEol the ouFut of thc cirEuit. The hardwarc compises the
control unit (Ardrino Me$ 2560), sensor (Shtl t), MicroSD
shield to save data to mic'rosd car4 rcal time clock module
(DSl307) to set a time and date with unl time and ouFut on
the LCD display to diQlay the r€sult fiom the sensor. The
software applied in this prcj€ct is Ardrino 0023 softwarc. At
first, 0te sqsor (Shtll) will be t€sted \ ith the Arduino
microcmnoller (Ar&ino Mega 2560) and LCD dirylay to
display the humidity aad tgnperaafe resuh. Tlrc nerd step will
cmbine arduim micrtrootroller (Arduino Mcgs 2560) 8nd
microSd shietd with the seosor (Shtlt) and troubleshoot to
save data collected into micr,oSd card The Arduino
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microcotroll€r will pocess ard co ecr data fi,om sensors
(Shtlt) to save on MicaoSD card" The data r€ad in
progranming time by using the real time clak module
(DSl307) and record th€ d"ta with acbral date and time. The
user will be able to dounled the saved dala when needed-
Then all p6rts and compon€nt will be combined 1o make the
syscm findion 8nd operared using bofiery to mooitor humidity
and tempeature.

B. Design arrd Developnenl

The project's hardware is divided into thre€ pffts
which are the input including the on/off button, r6€t button,
Sensor (Shtll), Arduino microcontroller (Arduino Mega
2560) and output included LED, LCD display, Micro SD card.
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FE r. l. BlocL lxaS.an ofPorlrbb H.6ility ard TcnFr urr
MoriroriE SFltI f,lt kE r

Fig. I above shows the Ilow of this project design. First,
sensa (Shtl I ) will d€tect the humidity and temperatue. The
daa measured and collecl€d will be sent to ssnd to Arduino
mica,oconboller. The humidity is measured in perEentage and
t€{nperatur€ is measurd in Celsius. The dara Aom the sensq
will be converted into digital and scnt to the Arduino
micaocontroller (Arduino mega 2560). In Arduino
microoontroller, this data will be displayed in the LCD display
and sent to microsd shield !o b€ logged and saved into
microSd card.

Th€I€ arc scveral hardware needcd to build this
portable humidity and t€rnperalle s€nsor mooitoring system
with Loggff. The systsm c.nsisls of may hrdwae thar can
be build-in and cornbined with the sensc- The mos impctant
hardwart are Arduino Mega 2560 and Shtl I Temperature and
Humidity S€nsors.

figurr 2. Flos cbn ef Pe .Dac Htmility trd Tdrpar.lrrt
MoritoriE S)sr.r ritl lreE r

Fig. 2 shows the flow chaft of hard*are design and the
cornpor nts involved in the brdware ports- The light emitting
diode (LED) and liquid crystal display (LCD) are cornmon
components. Thc light emiuing diode (LED) functions as an
indicslor to show whether the systEm is on or olf The liquid
crystal display (rcD) will alu'ays display the humidity and
tempclatue reading from sasor (Shtll). The liquid crystal
display (LCD) shows the reading of humidity and temperature
data without LCD display lamp to save battffy eners/ usage.
The liquid crystal display (LCD) lamp will be tum m when the
user pushes the button on the liquid crystal display (LCD). The
data will stan lqgging when the swirch is turned qt and lhe
next 30 minut€s of data will be recor&d ,{ain in the microSd
card

C. HMdwarc

Fi:uE 3. Ardriro Mctr 2560

The Arduino board is a microcontroller that will be
utilized to compite the pogramming. Arduino has many
megaAVR series of chips. For this project the Arduino Mega
2560 is used The table below shor ls the specifications detail
of Arduino Mega 2560.
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TABLE l. Specificariotr ofArduino Mega 2550

Specifration Arduino Mes 2550
Voltage 5V

l6Mt{z
Diqi6l YO pins 54

Analoe inpul pins I6
l.l

Flash Kb 256k

The Arduino microconholler has no big differenc€ with other
microcontrollers. Microcontrollers only can receive a voltage
ofup to 5V. The differsnces li€ oo the way they are assembled
and the amount of analog and digital input output pins.

Figu|! t. EuEklity Ard TdnFrrturr S.Eo(SlITl l)

Fig. 4 shows the humidity and t€mperatur€ sensor (Shtl l) used
in the porfable monitodng syst€m data lqgger. The sensor
(Shtl l) has good reliability, *ability and security.

Sensor (Shtll) is indiviaually calibrated in a F€cision
humidity chamber. The calibration coemcients are
programmed into atr OTP merxry on the chip. These
ccffici€lts arc used to int Elly calibrate the signals from the
scnsors. The 2-wire s€rial interfry and int€mal voltage
regulstion allows fG easy 8nd fast system integratior. The tiny
size and low power consumptiol makes the sensor useful io
this ponable monitcing systern d,ra logger. [4]

Specification

Interface Ttpe: Serial (I2C nor stand{d)

Humidity RangnG.1007oRH

T€mpera$rc range: {0, l28.8ec

Humidity accuracy:I4.57oRH

Ternperature accuracy:ro.5"C

Size:3hl7mm

weights gram

(2s.c )

D. Sofiw oe I mpleme n oti on

Figsrr 5. Anluino sollrY.rt firIi

Fig. 5 above shows the programming used in this
portable humidity and temp€ranre monitoring sensor with
logger applying Arduino 0023 Microprocessor as a compiler
to compile the programming. Th€s€ ioput and output pins
must have the right connection beh^,een the Arduino board and

Foject main boord"
Arduino 0O23 is a softwarc that compiles the

program. As other microcontmller, this Arduioo has to d€clarE
6rst the hput and output pins used Nexl it is divided into two
parb comprising of void setup and void loop. In void s€tup,
the pinMode is declarcd as either output, input or on the other
void lop which is the main body of the Fogram.
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figurr 6. Th€ M.in Ptugrlmding of Flor Chrrt

Fig. 6 shows the flow chat of portable humidity and
temp€rahle monitoring system with a logger. The system starts
wh€n the switch is ON and causes the LED to be ON. The
Arduino microcontrollers initialize the senrcr ard running the
program- The sensor rcads and the reading is displayed by
LCD display with two r€adiry humidity ard temperature. Thc
dara of humidity and temporatur€ are stor€d and saved in
microSd card. The system witl wait until 30 minutes to r€peat
the proc€ss of storcd and saved dat" The syskm will slop
wh€n the s\f,itch is off.

III. RESULT ANALYSIS AND DISCUSSION

A. Field Test Measurened

The results are oollected by performing a field test for
humidity and temperature monitoring starting Iiom 8.00 am to
5.30pm. Ths porable monitoring system with logger are
collecred the humidity and temperature readings every 30
minut€s and the rcsult will be compared \xith th€ actual
humidity and tcrnperatws result in two different places. Actual
humidity and temperaturc are recor&d in two differEnt

localions in two d8ys. Day 1 and day 2 are recqded at Bandar
Botanic, Klang location and day 3 and day 4 are rcctrded at
Seksyen 7, Shah Alam location. Actual reading data for
humidity and tempera$re are recorded from the veb sit€ on
internet at hfi p://www.wundergroundcom [5].

Frpm thc rEsult, we could say tlnt tie portable logger is
worting in satisfacrion iD tcrm of ia fimctionality. The
reading .Lta fmm portable monitoring systern and the reading
dala from web site will be compared for analysis. The
accuracy is calculaled using the following formula,

Acnnry = (Actual yrllE - (Ac$.! rsttE - Mc.3lrrqtE|t))
xl(nx (l)

Accumcv

The following example shows how the acorracy is
calculated

( 3r- (31-30.52) )
x t00o/o = 98.45vo

3t

Acrwrc1:9t.45%

B- Refllt Terrrprdwe arrd thtrrridty

TABLE 2. TempeBturE dara day I, d.y2, day 3, and D8y 4
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TABLE 3. Humidity daE day l,day2,day3,ar Day4
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Table. 2 and Table. 3 shows the result of the humidity and
temperature r€adings taken from the sensor (Shtl I ) and actual
reading from thc web site. The sensor (Sht1l) can read the
humidity and temperature value up to two decimal places, The
data can be dovmloaded and vielv from the computer by using
Microsoft Exc€l software. From the resul! the accuracy ofthe
data will be calculated.

TABLE 4. Average uuracy t-alue

TemperrtrE ('/.) Eumi.lity ('/.)

Day I Dav2 Day 3 Day 4 Day I Day) D6y 3 Ddr'4

97.90 98 04 98 6t 94 98 91 29 98.17 98 86 71
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The average accuracy humidity and temperature reading
shows in the Table. 4. f_EI]r & G..pf of R!.di!g .!d Actrtl T.lrFf.t rl D.y 3ltd D.y {

C. Graph of Temprature ard Htnidity
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FEurr 9. Grl.ph ofR..di.A.d Actu.l Eurtrktity D.y I .rd D.y2

slrcrvs that when the actal reading of humidity increase4 the
reading of humidity Aom the senss is also incr€ased.

IV. CoNcLUstoN

ltis project prEssnts a Portable Hurnidity and Temperature
Monitoring Systern with Logger with capability to rsoqd data
automatically. The use ofthe Ardrino microcontoller (Arduo
mega 2560) and the use of seosors (Shtl l) Temperanre and
Humidity S€nsor for the temp€rature ard humidity s€nsor make
it easier to r€cGd the data-

Furthermore, the programming of Arduino 0O23 is much
€asier to und€f,stand and l€am comporEd to dh€r pogmmming
tools. This project meers the objective of cr€afing a po able
humidity and temperature scnsry wirh logger. The portable
humidity and temperature sensor with logger can b€ used to
d€tect temp€r8tur€ 8nd humidity anywhere. It is easy to
maintain due to its simple design, afrodable hardware and
portability. The hard\r"re and softwarc prototype ofthis system
had been developed and futtctioning

There are sev€ra.l r€coonenddions &ar can be applied to
upgrade this Pu'table Humidity ard Tqnperabre Monituing
Systern with Logger. One oflh€m is use solar ponel. By adding
solar pancl on Portable Humidity and Ternperantre Monitming
with togger, it can save the banery en€r$/ usage. Another
recommendatioa thaf can be applied for this prcject is to use
more sensitive and durable sensors to get more accurate r€sllt.

For fi*ure d€veloprn€nt, the devices can be improved by
adding more special feaorres like intem€r shield to litrk ttre .tno
saved dir€ct !o u/eb6ite, This Portable Humidity ad
T€rnpemturE Mooitoring with togger can bc made small in
size and with ultra-low power consumption. Srch snall size
sys*em allows it to be placed in almost any lffitiqL It can
colle€t dsta continuousty ovcr a period of time wiliout having
to change its bsttrry.
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FElrIr 10, Grrph of R.!dir: .rd Acturl HEEitity D.y J .!d lhy 4

Fi& 7 and Fig. t shows tbe gmph of rcsdings tempsrsture
and ac'unl tempera[re for day l, day 2, day3 and day 4. From
the graph it shows lhat when the actual reading of temperature
incrcasd the reading of temp€raIre Aiom the sensof is also
incressed.

Fig 9 ad Fig l0 shows the graph ofreading humidity 8nd
ehlal humidity fu day I, day 2, &y3 and day4. The graph

tl

\

T11
I

0
II

t

vt

I
I

tl

,
t

I

User
Pencil




