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A novel Reformed Webcam to achieve Image from Microscope
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“Webscope” An innovation increase effectiveness of malaria microscope diagnosis in
Mae Hong Son

A Novel Reformed Webcam to Achieve Image form Microscope

ABSTRACT

Malaria still a serious public health problem in Thailand. Gold standard for malaria diagnosis
is microscope as the method provide information of parasite species, stage of parasite and
parasite density. However, the accuracy and precision is much depend on microscopist. Cross-
checking is one of method use for quality control. In 20113, cross-checked data indicated that
the accuracy was 99.6% (standard WHO 95). There were 47 out of 11,780 blood slide was
incompatible with microscopist cross-checker. Although, the accuracy was reach as WHO
standard, but time for However, the main problem arises from that 47 blood slide errors,
which is the time lag during the day the blood was examined and the day the report of error
was sent to MC takes as long as 21 days in average. The shortest time is 16 days and the
longest time is 66 days. Therefore, the objective of this study was to develop an effective
quality control via internet technology. The methodology compose of develop a novel simple
tool Webcam Connected Microsopce “Webscope” The first application of WCM is in saving
the video file of blood films during examination. The files are uploaded on the setting system
by the end of each day. Then cross checker exam daily and report within 24 hr. The second
application of WCM in increasing the accuracy of malaria microscope diagnosis is for live
consultation of difficult cases or uncertain situation via remote desktop control. The results
show that there were 1,995 blood slide exam confirm within 24 hours during 2013 to 2016.
All the blood slide exam via both system were re-exam directly under microscope and the
results were compatible. Moreover, number of malaria patient in Mae Hong Son was
dramatically decreased from 2,404 cases in 2011 to 376 in 2017. The mortality rate was zero
since 2011. This project achieved 1st Place Winner of Innovation Thailand Public Service
Excellence Award in 2013 and Excellence Award of Sustainable Innovation in 2016 from The

Office of Public Sector Development Commission.

Key word: Malaria, Plasmodium, Microscope, Webscope, Cross-checking
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U malarial infected red cells (M-cells) 1ag flow cytometry 1dendnnsiIndindonunsinng
& a = 1Y) & A e | ¢ A& A a '
Weounanse Avlansiugnssuveaeidu DNA egnigluas lurazilabionunsmiuuniazlild
DNA n1589u malarial DNA f18@1509uas 19U acridine orange (AQ), propidium iodide (PI) uag

thiazole orange (TO) usiu saufiunisgesaais RNA neludinidenunssnesu (reticulocytes)

v v 1Y 1

feLduL183] RNAse noun1s8au LianITndaNuIuNIUAINNNSNATaUFINa1IaNUTRgoNRAN RNA

>

v YV £

e avilinanisnsaatugnsiedaiy wenaniidsfasdau glycophorin A (GPA) aidu marker

AnulanzuuRudaidenuns fae Monoclonal antibody (MoAb) fie GPA NiRnaanmedisaas

=3 P

rhodamine phycoerythrin (RPE) tilawennguuszunsidndenunsoanainiladens1d uaegslsh
&

maIstdedldiasoiie wargunsainilsnmgs Tdaaunu ldawnsaldlalununnduaniuuing e

Adresnansela

Y o Aa Y o

N1373293UaReNeIANNUIMEY (Immunology diagnosis) N3R5 TATENYTANAY
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DIALNANNITVBINITIUVDY WOURUDA-LOUALIUY %QLLUQE]@F]L%U

aada

1. N1SASIILBUAIUVBWYINIANITBTUABANIBTSY  NITHTIILBURLIUILITWaURUBANL]

(%
a v

AMUTMNIZABLOUALIUNLIN wazhaURUBRtUIERnliMsansiv lAAndLUseanduy
Radioimmunoassay (RIA)  fildansiusiunnnssd@idudrinujisenvestoufiau-touived

. v U ¢ @ o aaa a a a = a
WAz Enzyme immunoassay (EIA) ldioudesiiduiiinujisenvoioufiau-toufves il
nanewallanly lawa Inhibition Enzyme immunoassay, Double antibody sandwich ELISA,

Two site sandwich ELISA Wkag Dot ELISA Yofvaiiswmanifeaiu1sansialaanuliuuin



dosrniunsnsaueufiaureade dddlddunisananidelnenss deu Tunsdifaed
Hedunutosnnauliaansonnasendonanssemild  Whemlinafidu  Positive &1
Usinalusiilunssuadoniiname Ssinuimadamdidagiimnlgs wiilesananugeenn
Y09IBNINT0  warTIAdugs  Taueenadl  crossreaction  fulseduld  dedudinld

NI NMTUTEUNANTEUIRINEIYelsA [iensAuALlsa

nMsnsanLauRvafnaaunansyludenniedsu  wannsvesisinavAdI g UNIIATIAM

£
=2

a an s & a s DX v ve & v v a =

weudian  wilslaslunismueuivefnsiinevestenlasudeasnwn  Inglduoumiaun
= & a = v X o ¢ v A ve & [ =

WsENAY wouRvefazgnasidunely b davindnilasuie wasareglunssuaionuiy
Useanal e - o 10U ME9INTIRRNINANNARINT NI WauAvaRilaziaudimzsie
\¥e wadadanlelaun  Indirect  immuno-fluorescent  antibody  (IFA), Indirect
haemagglutination (IHA), Enzyme linked immunoassay (EIA) ag Radio immunoassay (RIA)
Widenwhgs Awufediunsnsaniueufiay ATeNLERINTBIIBNIINTIV WaZIIAIAUYL
g9 59098 cross-reaction fiulsAauld dadudainldiameanuddedu nsuszdiunanis

szuIngvedlsa Wensmuaulsa wsensseyilisaglasuliennansy

n1305233aden198laana Molecular diagnostic methods

Tutaguilinsiaunigmaidadelsesineg  Aldwalulagmenussauluenu Msendn
Molecular biological techniques {unmsnamansniiugnssuvesdentanse o1y DNA
w3 RNA Tillenuliazanudmnzgelu wu Polymerase Chain Reaction (PCR), Loop-
medicated isothermal amplification (LAMP), Microarray, Mass Spectrometry (MS) ag Flow
Cytometry

MIATIIMETHUGNITUTRATOUANTRIE3T PCR (Polymerase Chain Reaction) Ju
wadainUsinaeansiugnssude DNA - TiliuSunanndudiusi lussezandusings loe
P1EMANNNTINADIRIDE 8RO (DNA Replication) LEUULUUNTEUIUNTHUATIEAALOULE
Tudadidinausssued nsdiassfoueaslndanasfdueidusuwuunilians saeoulal
Adwe Indlwewsa (DNA polymerase) logldfiduaisuduvselnswes (Primen) o @ il
dunszifdueldnsmas b aendouiu Uszneumeufisendfy o duneu waznyuiou
! dl U ¥ dl ! 5
noviipaiuly Mmeldanneiuunzanveusaziunou

Y o = ] . I3 aa A v A & Y g v

UM o 138031 Denaturation {Wunisuenangdueilusuwuuanan nildudug Ly
& v oA v I | =~
uduinelagligamgiilugn co-o¢ ssrnsaden

Y a a ! . I & d' a [ 1 =

Uil o 1590791 Annealing [Uutunauiiangumniiacegluyie ¢o-bo aerwaldea uay
Tlnswesdadumdueasdu 9 (Ussneumedinalolnaiiuiy e-oe wa) Alasuivady

Y 1w a A v [y 5
U1 UA1ALDULDVLUUAURLUUIUANU

Y



Fuft @ 3uni Extension %30 Synthesis of new DNA #ufutuneunisadsidue
adlmlnsdunneitonndmlaevoding wod @lddluluduiiaey mudeyavudidued
Dusuwvuusaranelagodonsiauvendulaifduelndwesisa (ONA polymerase) &9
ulwsiivhanldffianfigamgd meo-oe ssmeadya

¥ = = o <) o 4 a @ a &
MNIUADUN o-a FIUULITUTIUIUL @ 59U (One cycle) Minanandumiouioauaiil

Y

o w

I 1 =l Y v a g d' I3 % QI d9( I~ 1 d' (Y] Y a aaa
avutuaduaa) (M39L1AL) NUALBUOMIUUAULUY LWLTULUUEDINY LLasLuaaﬂimﬂmﬂgﬂs&n
| $ P = = P~ a p— Yo '
anlganNun o 89 e vyudeuludnvaty q seu iuUSRBwelAdIwINLN Ussanai
U381 mo - <o 39U awnsaiinUSinaasAlduelalitdesndniuduin dety wikege
Wndnufivsunaansiugnssudesunn winldmedia PCR Wiudwauldvaneminniaa
DNA iAnanmadedlunaosvasd uadliviumealal satiuiiensiar DNA Alaan
MsisgINme PCR udunsialn legld evnilsa wa Bidnleslusda  (Agarose gel
electrophoresis) adunisusnauinves DNA srenszudlifivuuiuiy (Agarose gel) 1ng
szeEN9N DNA wdsunlulsduiuruinuas DNA waznseualnin 7119 DNA Auenlaedsd uaadiu
Iellegoumediiey Fuseaaineliuamaniililowmn  (Ultraviolet) waglulagtumealuladle
WauUIN137593902875 PCR TAJunuy Real time PCR @9aadusmaun1suen DNA UULNULRATSA
Wunuunsan DNA Tuvaueliiudnuiuees DNA wavuiun1stunaunisanndsnsldndnnisiiy
NMTA15UTLVIVU MUBLNDLUALS8Y 39T nwlgeaaulul w.e. beee U
<ol 578 NliTe1n13 (Asymptomatic) Wui1I50150192301875 real time PCR Tinauan 41uau
& 79 uazdlenTatudumendeanssaume iniddeiny  wuhlvinavidenaqeariu
U @ 518 HaLIRANUNUTBIIUIUY o 518 TurziauNRluNuRlrNaI llnueRaun
< @ Y1 v =1 r.s’f v 1 v v ¥
foradulaidiisenaiidedossnliansansianumendesganssela (Congpuong et al,

woeb)

aa o a ° s o
N15M32990aRUaEeN LTINS luNUNBN15S N
Tusuuszannsesivitadaiienissnwlunug Tuwnanseadin wselulsaimeiuia § o 35uan Ao

aa o v o & = < . . .
0. NMINTTLIneldyanaaaULUURIT WSaYANATRUIINLEI (Rapid diagnostic test)

NM15A5297NaReTRaNNASBR8ATUUUTINGI (Rapid tests 3@ Dipstick) LU HaLTU
IngldndnnisvesgiAuiinensiudunannisves  lasulesnsidl Wuduylulasunlansnd
(Immunochromatography) Ao N153UAULBUAUBA (antibody) AHANUINNIZAD TUTAUTDITE
a ! a . a a )~ a A A & o aa vy Ao va o
SunIUeURLY (antigen) lnsueufivedazideswiln vinf o Wumdnaainlinieansnyiliieg
U colloidal gold waztdusiadouiinuuNunaaey (mobile phase) AMMSULBUAUBAMN b 2%
ganginlInulEunageU InsleuAveanimItarduiuLeuAlIuY Ll lumLRLIIATY Fudlelte
YY) a A v a 1% a [l 1 =3 a Awv A (% [ (% a 1
FUAUULOUALBAMT o WALATBUNIULHUVARUNINAZNLBUAUBAMT b Juiludnuvaenisend

“sandwich” #® antibody-antigen-antibody labeled colloid gold nliuduuauaty Hu “test
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a & a a a0

band” Fluganegeuily asdiouiiluiiaiunudl weufivedfn o uudiuszansnmied

&l

wsold Inemsldueuivedne wouRuedff o d@iulughasilu anti-mouse-lgG fAuiufasiiunaud

1AnTuBn o wau 10U “control band” dauansluguil b.e

noualIe 1 gouaiau 2
Anfigen Antfigen

mvululnzizaglaa

/ﬂ f ,,fy Nitrocellulose SW

' [ 1

neuAUGARARATS colloidal gold npufdued 1 10UAUDd 2

Control

amliAudndsnnddninians andunay anfuniy  TAUAIUAY

JUN b.o waNMInTIRITaduweansey awuu Wusedaden (Sample) Nduoufaud
v . 1 < o ' a av 1A a .
A04N13MTIaM Positive sample  nwarlusegnadenilliiinoufiay Negative sample (5Unm
91N website
a 2 a & a A 1 da & a ‘:1' v
weuAlunselUsAuvsulauanseinuluflendaeinanss  Ansianilagldyanadeu
WUUTIR57 (Rapid test) loun
o. FaRAu Jy WA (Histidine Rich Protein ; HRPw) wulangluidionvewtenin
Fomanseuila P. falciparum wifimuindUaeidulse suness (Rheumatoid) 919l
HauInliiilosangilesuneedazilusiulufennadeiu gafsu Sy WWsiu vihlvweu
Auennldnaaeuiuiiniiuduuaud wilouiuiieuase
. wWsled wane Alalasdiud (parasite lactate dehydrogenase; pLDH) 1JulUsfiuf
wulugthenfangeunaniens < wia Tutagtullanunsondnteufivenianinsonsiauwen
Iolnouusoanilu pLDH fATuwizsewe Pfalciparum, pLDH 7S UnzaoidoP. vivax
waz 1Ju pLDH Mlvnavinduldonnaniens « viia (PF, PV, PM, uag PO)
. dalaas Aldolase \Julusfiuninulalufrenfadomnaniens « wia lngliamise

seurlinrastals



wuilunsudngathenuisuisnagliueuivedselusiudilasnis vie enald ueufvedde
sy deswdasaufiu wu Wueufveide HRPe eghaien Wensramide Pfalcparum vie 14
WouRveffisINZse HRPb $aufukeufivedse aldolase \isanwisausnlgdndu Pfalciparum
(%Uimg o OU; @. LmUﬁL‘fJu HRPII, lo. LLaUﬁLﬂu aldolase, en. WWOUYDY control) wazluley
P.falciparum (3gUs1ng b way; o. wouTidu aldolase, . wauwes control) iumﬁmﬁmsquﬁm
psrkUUTIAETIL USnEnaaladaviniduguhdnuasunndetueenalunangq gy sedidu
pdunanaain  (Plastic cassette) (JumsdsUAmAsman (Card) WuwvisuuAivaesiiuiien
(Dipstick) ¥5091992ANYULHNANVOILYNURNUBIAURAU (Hybrid cassette-dipstick)

[ '

dmsUTBnsTiIdeduennansy  nseukaznswlanangnaesiuliaudAyet1uin

o

] ] ~ o o v & a 2 g ¥ aa 2 A % awv Y a o &
LAINUINIEUAIULLANA NN UA TN IUIVURDU Uill']@il’a@@ﬂisﬁ ABN1ILNULABA %QUiﬂWQNaWQSWWLUu

nansnEldasesewiaudilalaiy wazazdosgunniuneurenIsin waznsudanaliidila

Y

[
[V VR VN

roulimnase dalufidriunseusumslafumnng waginwelunseiunasyhanadsnsaaenansd
wuvsnfugatheusiazen  snnhilraeninisldianzgeiug  ifesaneradearandlafion
FBnslldtugeinendu Suilnadldtnamaals
finsfnunfifeatestumsliyatheemitadademanieomnne  Tasaguldigemien
prvnaduuunndaiddinul wasamusunedisiliuiuou (Chen and Bell, boow) Tufy
Hadevansetneadfivininiinga anmaAweden wugund erufeu ALty ATeVLILLLTES
do winvende euuanssvestolusesiiuihiamieluld  venanddauimathense
AaduinanZeuuusing? 'Sﬂﬁgqsqmaqﬁﬂmﬁmﬁmimwiam%gqﬁﬁmmwmﬁwmmmh AT UMY
fudfandusisvinanifonty  msliyathennaitededonaBouunadimui
anmnsoldlunisienunisineld fesan Wsiuveadeleglufihoaredlunssuaientoudiingo
awmouda Insiamelusiu PHRPE flagdsaseglutheuusgiaios be fu GusHndoasmualiug
Ao HymiinuresnisligahensaitadinaGeuuunaidusdidemomsliiauiniaey
Tunsdififaethedulsndy wu Jumesd  (heumatoid) udfisoedlsfnuwuingathenmsa
waFenuunasiimdaiuitenlfluvsemalnenniy  deswniBnensads msiumauas
mawanadie  lasamzdwiudivminaneitedudenanFoflinlindomansimi  ved
Usraunsainsnneitadenanfedes  Sndwauditheiinuitisamniuiilvnsaunnmi
s TuthstudwufthonanGelussmalveanasogisunn ﬁqﬁ?uﬂﬁmaaé’wﬁqmﬁwsrmw
sdrtuhagduatlunsamu snduiiluaonuuinsmssaguiuginnsaitedelsnduglald
ndesansaaiagud wululsmenia militiasamidedondesgansamiinasfuisimnyay
wed Giemsa stain fildgeuAvannsafiulfuunigmiemaanaidowuunag venand
msaTIvdonanieiendenansmiiuansovinlundeuqfunisi  cBC masidldlunis

fnmuUseiiunan1ssnulaonaie
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[y

(Rapid diagnosis test, RDT) fiumsnmiailadewennansuniendesqanssad (Muray and Bennett

woo)

AMUNUIUUUYD YD Plasmodium falciparum Plasmodium vivax

Parasitemia level

(per LV

Percent sensitivity Percent sensitivity

(&% confidence interval) (¢&% confidence interval)

> €ooo
®000 — @000
€00 — ®000
®00 — €00

O — ®00

Overall

*X.00% (®=R% -©00%)

SX. 0% (@o% - @00%)

*o.0% (0% - *x%)
= 0% (J&% - *ev%)
&n.% (ene’% - elo%)

«&.n% (% - e%)

®an.&% (®Xe% - «o%)
®©.0% (0% - &%)
@.@% (0% - &%)
wen.0% (@09% - n®%)
0.9% (n% - %)

&.6% (00% - alo%)

Specificity ®@. 0% (n% - &&%) ®x.c8% (2% - @00%)

WSguiguiaanilianzaindulaan nutdanianzaindaieiln

Sensitivity @00% (e - @00%) versus «=.c8% <a.9% (ad-=a%) versus co.0% (elen—

(®e-e00%) <e1%)

Specificity «&ea% (Rm-o%) versus @o.c% (8- «x.0% (Ka-000%) versus &«.¢% (Re-

&%) ®00%)

B, N13M5ITATBINATEAENFDIaNTIAY

mManTRdadueoinansesmendesganssetd  Wunisemmdidennanseieglunseua

Foalnemse  dodvesninsiaifadunaGeseisiie  awnsoszyrsiaventomnnanelinneie
igqﬁzamawﬁaﬁwﬁé’ 5314@31311/114%&14%9%%@15 %a%ﬁmasiamiﬂf\mm'}mi%’ﬂm@ﬂw YDIUNNY
ustiuuresnslien mslfeuuuiy wie Weuvudadududen Snvidldlumsfinmumsinw
1§ sengn amnsnfiusedsiidudonliifiotudunansideds uaznsaaeudlasiamslunsdd
wudym wdnmislumansaifadeie anamideluiidudeavuniiossyifiasinidonnaiiie
vzl uaritadsusnuinvosdionnanSesefidudenuns uiluunensdinuisuudeiisiuiutios
1n Tuilduunsnidelivens FaiawsolifidudoaunlunisuonaiaveademnanSousazyiiale
wiagldanunsalifduundunsasmnideudisenuilinude  eiidesnluiiduunstuns
Boaildvioonin Windesdiiiuly e 29ndesavBosindutuion wardduiinaidndenunses

LY 1 S @ £ v v 1 @ < A d' ' & 1 Y1 a & = 1 @
AININNIT ‘EIUﬂ‘\]B“ZIBUVIUﬂULLﬁ%l@JﬁWNWiOLWULQJG]L@’E]@LLﬂﬂW@g%uaﬁﬂiﬂ’JﬁﬁﬂL‘U@Vii’e]‘lll DY M)

a

Hoawasogeuuuewiy Tuvauzidununldusuinsidenuinninluwsazranassasilbindonad

Y
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U5zl oo~ bo U laghifinnisuadsiuveadadoaunanlifidesuuumnsizgnyiliuanesn
vurdan  lilenanaznuely o endewnnniilaeanuly  sensitivity iselon@niaynuie

INNAITHALUNEDN o — mo W (110 & -eo MIRBLEEN o LATARS (WHO learner’s guide) A1s

a

asritadudemnansemendeanssmiiuluisinie dawbas tuseulddgen  win1smsia

'
I v (% o %

adelvinaiignaealdnuuinsgiuny  wduegiugivimtiinsitiady  sedesdanu  vinwe

Y Y
Uszaunsal UHURMNTunau AsuinIsIziden wisuilaudiegiaiauiben nsdoufiauien wag

N13M57193 0T8T INNABIRANTIAL

WaSeuieuis MInsiamaeunassanlaua oAkuUUN AL NALE DALUUAUN

a ~ = Y Y o w ax & a ax als a
N1ININ o.lo LUiEJ‘ULV]?JUGUE]@LLageﬂ@ﬁ]qﬂ@%@Q'ﬁﬁﬂqﬁmiﬁfﬂwqLsﬁaﬂqaqﬁﬁﬂﬂﬁnﬁ @i?ﬁ]ﬁ]’lﬂ‘l/\lﬁﬂﬁ‘lﬁ@

Thick blood film Fa.duiBimsgiumnsgiu fu 35 Rapid test

néasganssil 75 Rapid test
o. {adosowiumsousy farws uaginue | o, IBnmeaeuidunouiiligsenn uiitufurin
A uazanusdlalumInsanitadeiile Y937 Tumsummhdeseurhauila
Tinan1snsIagneies fulenansfiuuuiuazyimaiszyly
. IaUsEan bo - mo Wl b. Ma1Uszn oo - mo Ui

2 1w a I a a s a 1w a 1o o 1 1
. USuraunisasianedulnedeliiu <o Wan | e USunanisasianedulneiadelisiig walinas

el WU @00 FI9814

< fodldliin leanvad vseuassssunfdmsu | < liduduseadlihiasals usgunniuas

NABIansIAL ANUFUIHAFDYANATDU

& AUANVBINABIENATUANNGNADIVBINT | & AMNINYBINITHARYANAABUVBILAGTUTEN

M3297UY

I 1 =3 1 I a ada a AR
o. Wunmsanamdiielaenss 39lf cross- o. UM usAuniiaannsRaboflY

reaction AULIADUA 81aLAin cross-reaction fiulsAdY 13U JU19BEY

o, esunuluiuliinanuindeansseyd | o, sianddidieduiutieeiszgnnititndes

anldau aNTIAY
<. @150U9NEEE way USunauaaaale <. haunsauenseey warUsunauaatale
. @UsolRnnuRan1ssnEelALlieg . Maunsaltinniunanissnenlaiesaineiadl

Ao v

PfHRP-& L‘I/iﬁ’e]@&ﬂﬂﬂiﬂd%iﬂﬂ?ﬁ’]ﬂ bbed

eo. Mlunmsitadelsndus laluvzifeniu 7 eo. lansaldnsamlsnousla samieealing
feuldAalsawiniga sauviadagiuiilsn aulugheninie P.knowlesi

a o &1 L= Y
UIANIYIINFRIGAU P.knowlesi 991991019

GEFHRE
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nsfnwuisufisusauiideiiovesnsnsiaifadeidonnandessminadnihily
ey Tunmythuuunzlelasea WmihiluiesufdRnisdiunans uazidmihitlulsswenuialy
Uszimadangunuindmihfineauuesidefeinlinaautaeniesay o  luvaiidmihily
osftRn1snans aneRalvinaaulasy fevar « wasdmthillulsmenunalulsemasangulyig
autanu¥osay oa (Collier & Longmore, exem) MaAnwiuandlmifiuinanugnieseinnga
Fadeanandetuiusraunsaivesdiviiniiiinsa veadmihilunieausdinudevos wnnd
anwfl vidensfigunsnimeluladiiviuateluiesufofnislsmenalulsanasngs  wenand
wuhwiavende  warUTnadeinaderuibuazanudimnglumnnaiteds  anmsine
WisuifisumsnsaifedeihenanFesin Pfalciparum uay Pvivax Tunguithedlifionns
(Asymptomatic malaria)  veudwmthfineawy  leswSeudleuiunansinveadmiindy

Y

WOy wuItdmiinInaunaunsansiiladeennansevila P falciparum A0

e

ANUTINzAnTUSera ee.a welAAUNEISaY 0o.0 TUVTUENAIAMUINIZLAZAIAIL
Tvsadipunatsevsiin Privax Winnu3seay ool Lagiauay a.e Audwu  (Coleman et al,
wool) miﬁﬂmﬁmmﬂﬁlﬁudﬁwﬁL%mmL'%‘aaﬁmuﬁaanWﬂLﬂiquﬂfjmsuaaﬁamL%aﬁhiﬁmmim
AMUlv99N15M517TATuALN WaLNUINTUIaS svla kINGazaIN I aua S euiinilad
) o & A | ) & &l | = P ~ Al ¢
WS Mllillenguisdnuazveadelindfigeinndt  9NnsAnYIUSEUTEUNTNTINTAY
LHEAINUIU b NAY N1MTIT91UIU ®00 WNABY kAT HFI9 INUIU oo MNABI NUI WAULADAN
A97997UIU oo MNABY AUITINTINNULBLS exb WAL AnTuSssay <o L1EEATINTIY eoo M
v X a a6 a & v = P ' a e A ! o Iy}
NABY NUIDLNEY oo Way AAUSIERY ad.clo TLEAIMINIINITATIINAUEDABE195EUNTL I
LAZATINAIYTIUIUNNRDITINNVUTONETVENULTDIANNINTU (J.F. Trape. oxcd)

aaaa '

mM3nTRItaduouansemendasganssay [WuiBuinsgiu fadinesiidzous wunis

< o

aa o & a D) @ = & adda.l < ! | Ay
Wi’J"\]’JU"\]aﬁlL%@MqﬁqLiﬂiﬂﬂimﬁﬂmﬁﬁ@ULLUU?Q@Li?%QLﬂu’JﬁWQqﬂ dEMIN 3IRLI7 LOANUINNUDINNA

waeUsents Wulidanunsaldlunisianunissnwgde ldasnsavenySuaniels wenainids
WUi11aLAA cross reaction fiulsAduY 1Y 3119886 (Arya, booo; Happi et al,, boos) &Sy
nsnsiitadelagldvannis PCR dudildiamelunufinyideitiosnniinmdeudiegs wazdeodly

o

nattunsasivitadeuulaiaunsathunlglusnuniaaunuls (Drakeley & Reyburn, boow)
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nsauauauamlumansanifadeidioinaids  (Quality control in  Malaria
microscope diaganosis)

Quality assurance (QA) AaMTUTEAUAMNMBININEAT  NTINIAUNNANUYNADS
ANNULTRND warUsEANSAINYRINITUINIT NsUseiuRunazTIunladeninasenisuifau
wTRUANU RN AunmeTeslle wavinesineildluresufURns Ysunmeu aninues
Ve URnurseaniuivininuy msatuanudmthmiesdjuinisluauainug wuliniseusy

Quality Control (QC)  fa N1sAIVANAMNIMN LTUNITATUANNTYUIUNTNANNTONNS
Trusmaiielinansusiduluaudermunvesesdns Ineilssuunisasiaaou wily (Inspection)

=% v v ¢ & ad = dd o o g o 8 v a

fawidnaesganssmlasdultuesge  winlduisnidedndauarladenduavaiilviia
ANUAANAINLUNIRTIAITAEY Laun

4
@) WM
a. fauiauanunsdsensssdudafndiuiusiie (innate ability)

[ d'

nweiliinanUseaun1saln1svinau (Experiences)

)
g}

D

¢ HAnwg AlFuannsiineusu/uiR (Knowledge/ training)

d. flenudsla/ mm%fﬁﬂﬁ%’ﬂﬁlumuamﬂﬁﬂwma] (Motivation)
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A15197 2 AANULUSUTININIAUBIHALEDANUN kasUSunnsidaniitd (WHO 2016: Malaria

Microscopy: Quality Assurance Manual)

Volume of Blood (ul)

Diameter of thick film (mm)

Area of thick film (mm’)

4 10 78.5
5 11 95.0
6 12 1131
7 13 132.7
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A8n1savlusunsu driver Logitech

* asldsunsulaalyuny CD NuIsaunUnans webcam-microscope

* Tsildueiu CD TupsaenauNmasnauLdaudeg USB webcam
microscope

A DVD RW Drive (H:) Logitech
‘ Webcam Software

|_| Always do this for software and games:

Install or run program from your media

ﬂ Run setup.exe

General options

Open folder to view files




A8n1savlusunsu driver Logitech

* nuunnazUsINgnnlisasany USB 984 naad webcam Aiuwas USB
AU

0 Connect Install Create account Take photo Check settings

Connect

Please plug your webcam into a USB port on your computer




A8n1savlusunsu driver Logitech

0 Connect Install Create account Take photo Check settings

Connect

Please plug your webcam into a USB port on your computer.

Camera Connected. Please wait

9 Logitech Webc
o Connect Install Create account Take photo Check settings
— Connect
A it
~
Logitech

Camera Connected.

"Logitech Webcam 905"

. Cancl i,

o
Logitech




A8n1savlusunsu driver Logitech

@ Connect Install Create account Take photo Check settings

Checking for updates

Please wait while we check to see It updated sofiware is available for your webcam.




A8n1savlusunsu driver Logitech

* l#indntaan | agree to.... ARNLADN Next

Welcome!

Choose your language and accept the license terms and conditions. Click "Next" to begin.

Language English

Cancel



Connect @ Install Create account Take photo Check seftings

Install webcam software

Your webcam comes with Logilech® Vid™ software. Vid is the easy way
o stay connected with friends and family around the world. Would you
like to install Logitech Vid with your webcam?

@ Yes, install my webcam with Lt:)gitech@I
Vid™ (recommended)
Click here to learn more about Logitech Vid

~ No thanks, | will choose what | want to install

Please note: Making a video call without Logitech Vid requires
third party software.

Cancel I
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Connect @ Instel Create account Take photo Check seftings

Installing software
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Create account Take photo

Installing software

B Webcam Resoarce Guide

Making uiden calls
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€

Logitech
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Starting Logitech® Vid™ Setup
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U1n&os webcam-microscope
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A8n1sl8ndios webcam-microscope
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i!i ® Logitech® Webcam Software
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A8n1sl8ndios webcam-microscope

?‘ \EE gitech® Webcam Software

©® @R © Logitech® Webcam Software

(USCEH (V1071123
e b
(EITETOX: f——— Webcam Settings

," Pan and Tilt Zoom

- (®) Auto Focus
@ | (O Manual Focus

2 Face Tracking

v ; (®) Off

() Follow me

(O Follow two or more of us

Find my face for wide screen videos:

o =5

= "_
F ; Brightness
, S
©- (S
> \ - Contrast

Logitech — E
- : +
Color Intensity
= :: +
White Balance V] Auto

|

Return to Default Settings
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A8n1sl8ndios webcam-microscope

\-?_. ilj@ @ Logitech® Webcam Software

0% (el
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Webcam Settings

Pan and Tilt

Zoom
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RECTCISIBIT Sy (®) Auto Focus

(O Manual Focus

v = .

— Face Tracking

< @ orf
w03 () Follow me

(O Follow two or more of us

v Gy UFUrene-8aTUIAT0 W %

i Find my face for wide screen videos:
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(GGIEENCTN VI DIV e ‘o’ = e ———
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Color Intensity

@’i:lﬂm afls f‘!ﬂix'l’s-lir-ﬁ ) Select Image . =
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