
diuvi b wa>3TUVi^)Sfi'9‘iJ^si,S,u (i1&)'3ciimjo|injjpi'ii3jli^,uvi1api'nu^nm\j)

©) rowa-mi

®.s)) wa^Tua^mjvi ® : nn^ii.u'umimamjjiJitiaviB/nTAi'js'u'u'uIvni'ui^vn'a (TPMS)

®.b) wa-3i'ua0'imjvi b : miiliKan^aivifinavii^aimpi ainanni?iai'uHa,u'mj ibsarufmu 

a^^'ulna'uaa jj^f°il'ui,et)?ivn'3viaa'3 iw aivi ajibsaviBfn^BsmimimZty^innifrtJW'ij'l] (ICC)

lumTulvm^i’umyaimfl'i'u

si.cn) wa-3Tua°'-imjyi cn : niiaiaaisZuasibaCiimima^liiiTfiaiiaa'iitiu'iiFivmvia'K 

maniimuiliisiaviBaiiMii^u'U'ulvma^fmaa^'y^ (HDMS)

b) BSi£Jsi,Qan^ani,Stmi?

b.ffl) WcMIUcmim ffl : awnfiU b<tb>b - Bimail b<tb>GTl 

b.b) b : unmau bcrbini - simaii b^bcii

b.cn) wa^TUaaPOJ'W cn : mwiam bt^bcTl - timiai! bc£bd

cn) aaaTul‘umBa'u5'UfmmaQnuwa'3Tu

- wa'3'rua°imjvl & : aua'Silfjijii aViaauwa^Tu do % 

nEjaaaEjflwa-n'u
(si) anwilajwiTO^smiJijIwiiZtNvra (TPMS)

(b) ^riwmli auL'a auuuua'iaa^'al'wa tantiMuaii'ufvm^rm^iu^' 

‘ua^ibsmalyia was eiiTibsiviPi
a u tTn b-3 f n w a vn-3 vt a a ^

(cn) immiuuuaiaa^mi.u'ij aiiini'aii.HinsvirnBiaaiia.rn'w (Deterioration Model) ‘tia-3wivn-3

aaatm

(ct) aiilwamaai^winvmwasnivma^aia'TO^'i'u I'umamajiJB^aviB/n^i^'utj'uIvnatJi^vn^ (TPMS)

{£.) man fmcnnu tvi'!uai>a<uaw'us limiBiJivnilaB'SmBmiiibsaviBanwBsijiiisii'u'ufvn'sijiiNvm<«
(TPMS) Wi,il'uliJ?mju'uavn^3'al?niatnsitM

naalvhiliiwa^iiiBaiiniraa^ijaaaviaitja'u

iiaTOwmien'urnj
HJ

Tuejemu
maSa^a

/O

aVtfbiwcKTu
%>a i i'ua^emrmi

■u

is<unaasiaaaua-3wfleiauiaul'uwa'3Tu

manqaawa alwaaa 3SZ fflO% wnavru^mlatnau.asWa'rUifTbnuti^'ui
ima'maima rm

u Ct% twhillfmn ua^wnaaauaaijjan^a^
•u

^ <L/ QJ g

maTaPi iMiiaTvms c£% wiasj m mi! rm ua^Waiilln'yi aut: tin

นายรัฐศาสตร สีชุมภู



o Q-/ «l | aja qj i
- wjmugnmjvi b : wuia^iljjjuif] aflaTuwimu do % 

naasiaEJflwa'j'iu

(©) flnwanaaH^iuanmffanuKfmTu lufm^Tnatfaua nasWtmuufvmaflnnimm’iJw 

tiasmi^pi'MnuH’uvn^Bnmpi

(b) flntntfangvmnaTumiH^iuanniflanuKflOTu ?naa?iaijmivivhij€,u 

(on) iTunjj^ayapmui.fiavna a«viinpi«u1f!ia,uaa'3J iviamvajpivi'uvi^ntn 

(tt) 'mu.wumiCiianmflaniilifl'UTru nnviuAPnnsjfllufni'ij'usf'iiaa u.asmEjasHaaflmirf'ma 

awwulfiaura'u•i
(<£) wiauaauiviauf'mjjttsj'UEJiuuuanaa-j

(b) ‘iJi^iC'ui.ia^i,'iJlEJuma'umii,<iJeIa'uu'ilei'3‘iJiui?iifmmaa'u^iet)a-3l'uIp)eii!aa'3J IflaWutmaaaa-a 

vflwmajTjnfiu

M fm^Lfinsimaraifnvi'ua'jpmuaiw Iflafliuacufhpmij'iJaaemy Fs 

(d) a^vhuiJii^ai^maflaiaeiamba'Smj (Check list)

Sulpiaiifiajj^i mamiunl'Ji'Oajvnafua'u
w s

(&.) ah'aiiuQvin'j'l'uni^mviupiTia'ui'iiPi^n'uwajuiisu'upi'uaijnnjifm/iEJWijw Tu-asasvi m
<u v

■ai sudd i i■snejuawviusTCunu•u
tuna-mi

enaSa^B sfw?niiwswu
SSd i |■ua^wjjgnunu

d Vd i i 6)

ssinnaAUBBOTawiifnwntjl'uwa-m

■unanqwawfl fllraaa (Li ®o% wn°TM‘u«uIaunaua»‘lviflTiJfn,bnui»s,ua

uiawfutu/vw vjavtgu fnanJeiuuvi«» ®o% waau^iL'Q'umiuatiHaiiJlnwia'Uii'un

- wjmusnmjvi en: ^uta^ilgim aVieiTuwa^TU do %

TiEjasiaEjAwanu

(®) laiJiaiJ^asuaaiimfmvnaanrmEm'iji Ai'ulmtflei'Ufmij lua^wuainisiJiiiifvnsaVin'nflEmijw 

(HDMS)

(b) naunia'j maaau ^a^am^vias'uiunimiiis'Maii^viafunfuVivias'l'tflufmilisiCiii pmmeia^ 

vn-arvuavinjTEj uastbsaTu ■uajjawjjiwu annvruaa^nufiaunfl/na1 u <u
a/ az ,

(on) flfrtm'Ufla'u asrm uanffimnftimuwaimasl^unniibuSjufliimpfawmfl'iijfl'ulflaunaij 

snnvihm'iusm ma'unui'ilasiafi^l'Ml'Mmij'i^ajjmjnauvn^viaa^
i/ , ,

(<£) wwinuinmaa* miaifiinsMviiiviLeia'jpitilflaureijj lu‘ypivravtgn'3

(ct) ciaiJwai.'V'iaaaau'uavn^ua^nTVia^'iiaut'UPi^ia luniimwtbs^viBanvTOtmtilvmaflrm.nEJW'uli

(HDMS)
(b) eii’Uamii^fiuTflauraVlmwvnwaa^wna'ijn^vmflnaqvis^iAsuwunajim'avn'Hwiaibsinau 

mswaniiuiuwwnmnhtia*mj^m?iywijlflaufl?mluni3,u?to,ijibsij'iflj b^beri



<5)0

(m) fhfru wwwnu ‘hHaiauau.'us wnunniwwimiJimaa^nniibiuijufnmflEnflijIpiaiireiij
“Imtmvnwfno Ipi?'«miiiwu\J?«8lviBnrre8utJtj1vn«fim?/iai5ijw (HDMS) TviifltiliJmiiuu'ivm 

menipirisw

nswviiiluwgi'nuiQjjnutjawflflgmsnBmj
<»

t'lOTawmifn'mnjj
IllWSWIli

aiaSaita flfosbUNJNIU
Vd i i

TOWEminSJ

el a/«| i 1 «isuriEJAsiaa aiia Mijenuinu mra-nu

tnau-wa vmffjviflra ~w~ <5)0% wnTMtiwuIyunEJuasHflTiJln'tfnuuBun

untnipi fwufUwus <5)0% ‘tnaaeiimaua liufiuanfm
<U

rnmi viqwj uasaumiwinEntfa

ar) mfmautnflannTiwinvilaiJfiitbwn'u OStutu ® tla-3)

tla-a fmibsEjnwTB liburnu Microsoft Power Bl aAvmawani^a'itnapmjjasenfut.eis

‘Uaaflamn^viflrna



(5) 6)

a/ a/

^amai^afiiia^iTtfaaiiw^nanim'Wuanfla^uasi.iJvifliiNal'Winibsfm

(awa) ........ .............................. (w'uafumiil'ssii.S'u)

(inEJispnawf fbua)
<*9 1 <U

(tuv! ®^imau viqwnau vi.a. io£bd)

laar^eiamiai^afinaTiiwa^nvii^naii^mjanfia^^niiaQimiJ'ual'avinibsinnii
u a

-............%..................

Ouiau-wa vimmara)

(tuv! 9^iwau nqwnau w.a. kxrt>d)

(a«a) ........... ^^..r).(3...  (wij^aaijty'aimviua^'ulil)

(maraem wiinjj'Ua'ina)

(tuv! &t taa-u wqwnau vi.a. b£brf)

V QJ <U

v&naiviE) aniiJ^a'inwiHa'uiJEpnaa'i-S'uaa b isau aa wmauuqjTnvimnumi,0 uaswinauuqjm
i a/ ,

viivma^ul'Uan ® isati iimaluninjviw\y3000nj^na<ana'iit,{liiija00ama0ifvu nlwS
aiTuia* ® isauia



Iso

(nffUL^dvil^Lfiyii'ffini^ fstPuiVTUKynif ‘szfliiffiinwniJWLw Udzuzflvwajyif'itij)

uawaonojaipiim © miphiohjmimaiwyoJisiaoosmwisiuuyii/iiTuiiovno (TPMS)

©. imlfmsanmu
« Of

muvnoooaio ymamolmo^aaiaomovnobsiviff flaaoIuyisasmolumiyTuwpi'aaij 

oJisuifu ctIc^.gtIos:.^®^ nlaiypii pi'a is ‘a'aoanai (“uaya tu iojvi ano frum an w.pi. isctbb) mi

iimisoWayaisflnlmomaymi^mijamoSolnyOTaominioonioniJisyinjtnmimioinimvno

viai-3 ‘kmoisvmo tl n.fTiscfrdv ao i) w.fl.isdrbb isnnonnmiovnov^imy ImJiniboiias'mii'ui 

athopiaiuao I'lim isynsiisnmpilAiomavnoviaio (Roadnet) isojojojivnmwnoinvnooosio 

(Plannet) itiunu asiMmnpisapiitasiiainm a i) isuoj tpms iftflwuijiHa3pmaa*uasiB0Tij 

nisinumivrmu (Flow) lvi?iapiTunuii;‘uua'ue] viintn^ao

mimoniamimvnomiYminiiiiOjtj TPMS atnoannao aoypmumfuyaa'ioSo 
piamiiJiniJioisnmaoannnnionin'iiovno 630‘U3nann,tIujvnl'umvinui^uu'uivnioi<uuc’iiovno

tfUnsmluriowuumtfu mnmmpaoionjij TPMS flaiinumaaomiiliaya/mvnowisiPiEno 

(Deterioration Models) “alpiaioao iinnmaaotnnToJiiiniy HDM-ct ^oiiojumaaomnSausmooi 

vm am HDM-^ wminnrniiHayafnvivi'maomvnoaiPitno drtlaaa 3a Ip)io3‘noeif'uvno 

(Structural) miwPimm (Cracking) 1303 a (Rutting) vtsjju a (Plot hole) 33nwinpi3^3jj 

(Environmental Effects)IflEilunwstfu (n.fl.b«c<t<a) muvnoviaio wmianmimpifmajfm 

laauamnvno (Deterioration Models) IflawmianmiiilsaniiiJaoriiflmyiiatj (IRI)mwimj ificjo 
is ilaaaiviTijru 33 niiiiJimmoJao3my^i^i£v!iwyTJtmnTaio3i'io'i5nvnoi33y3,mw (IRl m/km) 

us" miidaauiiJao3my^i^ismwyeiinmn3mmii3a3iJ (IRl m/km) inaomamnvialuIaSfni 

3iii3iias33inn^3ya3mwl3ioTnatu SobJCmmijay'uiojivhvtaii

w^ainmioJiaCinWaoioowmymitlnlnmiomj'U'i oJiutlio uas^auivlBojii'uojmaao 

(Calibration) Twaapipiaaofvuflaijsaiouaoilisivipilvia iwatioisim TPMS a'umfnipinsvfuas 

moim'umi6a'ajj,uiiolpi33ioiiu''U3i aua'i yioluiijprutaiorni (Project Level) uasi"pnjl3ioinB 

(Network Level) I'ttauTaoiiaK'uiminiinuisuuvilnai'flao wu ixtru RoadNet use i^uu PlanNet

iflupiu iwatJiuynammMoJWoii^Ciaiiasammoiynsay^aotfayawyaBluflaaojfu aolwmjm
iiuua°i330Pi‘uiiuu (Prototype Deterioration Model) Iflaaommayaamwirno'aii'Uiisj'lppinn 

i«/iiu RoadNet mi3''iiunmi3ona'niiJiPiaoJiJ!3oaiv'i3 w3an3m3JiiJo<il3j1l3iSoivi3'U3TurniwiJ3<n

33JtJ33EJl30l3JlP13J Imn laaupin 13033 iia£003jjtia nuaoiwatmlm 
eiiay3mpiy‘lyminiooypiiimvnoii3^iio6uaueupituaoo'iy (Terms of Reference - TOR) snvmjmi 

mano-aoJinmkmimyoJi^sviOTivoi^ij TPMS ww»ii3TuniiiJiKiMpi£Iojvimviii3^iuya'uviojivi 

i3TiTumiii38nii3jmi ^ajKioioioj'Maiiiintja'ui^Pioiojmii'^yoJiiiSvisy'i'V'iiuojojiiRintoo 
onoJismiuthiovnovtaio (TPMS) ivlaijianmioiuuiioyno tl isctbb €oi3yaeu3i\jouiJi^yiai tl
lsc£bb lylplIOJOtJOJl^iJIfU 113 sAp) l30J3‘(J3fiMnT,OJt) W.fl.lsc^bGT) IplilJOUOJl^yifU oIlW3llOJ‘Ua°n330



Is®

o <L> e*

U <*a noum^fnnuwwpnu fiT5Pni,C'U'3iiia£j'i'3iiJ,u‘5Kuu lumi
ax o o ay

MvnuMWJ'iwmrosmjtbsiYifi

is. flTUminaufmfhiuufm

io.®)iin?n«wfl0ain«ua8,iltijvnm7,l^iij?8uuiifl?n8w^utJ?8ui{UTj*n^i'ntnvn^viai^

(TPMS) viflaal'uijaa'U'u
■u 9

is.isj^nwmJlEjumEjauuaanaa^nii^ajja/ii^ua^tmgvn^ufMi^ni^iua^-jfnw
V **

vnwai^inwluiascn^ibsivifl

b.on)w&iiniiasvifleiamitJB8iaa^mm8nn‘3i?i3iJ?f,nivi'tia'3&bvmrnAEn'3 (Prototype 

Deterioration Model)

io.cria^wfliviBinaiiivmu0sn,nvnj«DBmiin^nTiltifn?iiiuiJ«avi5fliW58u\j!iw?nsvf 

^mbswnaitm-nnwivn-avm'K (tpms)

b.<r)nimj wwwnu Htfaiauauus luniiinvnilpii-an'm'wjjibasivisfnwis'utnipms'w 

™ibsincu\hi<iinwvravi£n<i (TPMS) WiMtJflimmivravte^isw

m. pmua-wnnufli9

cn.®) a'3ijj60a^a,u^n<ueijaija msflniuu^nimwtmtJimaB’an'iiiaBijgifn'wyn'aw'jgnwEm 

(Deterioration Models) WB^B^mifVLniaysBTUTUJJinBin^suu RoadNet uei" 'yajja'BasjiJTa^ 

annisuti PlanNet <tlfyvnB']iul3J?(B(?iPiBB'3'UB'3et)Bijfi?ifn,iAivii'3vil(>iBin^^'ii‘u RoadNet nu<wf]?in^‘5jj 

nnit?iBJje(fn‘W(fmjsiijjt[n^eijB'3vn-3ViB'3'3 IfltHQV'n&luiJ'ashau'W in tiTtfB^fTua'nBTijjiaBvntJ 

I'a'u pminj^uss; (IRI) taaiiwnm (Cracking) uasiB-aaa (Rutting) w'luvia’nfi'nYn'jTpnn^iu

mflQnuciavnaTjawdvnwmurritjmwjJwmairiaujB-wis^jiyaifn vnnljj'C!ni^^ni'U'um‘36aau 
th^vtiBilTutb-alfl *] mmmtuTmngn'U'u iin(]{yvniUB'3W'uIpiEjm?w?'3Bei8,uiiw,U'3Tu,0BU\jon«ain 

■3^1111 PlanNet i‘WBB,UB‘unnjJi‘LlBEJ‘Uki'iJri'3,tia'3Bi'wiiwnvn'3 wiaFiVmia^itjB'amj uasfnvruwMau'lu 

ii8WB\|aYmnjnaim,uutf'iaa* kaflia/mvnwnibsmvi nuunawiaivmYiuEisu snnuusfoih 

^'aynmanis'U'TummaumEJB (Calibration)

an.is) mnu6S'tJ6Ba'uif-3iviB'Uf5i IwmaiinsnnTu\iij\j^aB$inWn\jtfBija0lwBnbaYiflT,vm
d ^ | ^
^sjanwnjswtmuvmnsjpncifisii i?ifl uas^iiimumiflncn^aintbsiviflfflmiijijvm&j'u'i HDM-s: 

flminCmaiBTLnmnn ni^n^aija/n^aimjvlpiunTUenjuinj viHaamviEJii i*au esal , FWD 

aincniTnimsismiasirmaeia'u ?B£iu,wnim (Cracking) uasna-SAB (Rutting) viauu'a (Plot hole) 

Binm^B-aua LCMS vntAi'3i^jj'I5!j-3n‘ul'uyn'3vim'3?ntiviBni3JBt!l yi.pi.bd^bct vnlvia'utlijwB^'VN&iijn 

imuBifiB^Ej’ltnsajjjjpipinin-apniiiJ'a ^iwijninijlmujtiaiivn^ivinCin UTJiianaa^iplajjafnwIiilij 

u\j'ua°naB'5i?'3ia,u (Nonlinear Models) flvmnmflai^n-wia^l'uitba^ atbiJuuu Exponential 

pnnwau^tj5ei)a^^ifli(iiiB^tJsaauifltjB/nwfus'ija^f=nijj6rjj^sufJ^ shitiuna^amviau 

fl'nrmifliwa^B'j ii'uiiBiciB-JkiEjnii^'eit'LlBBti a^atiiviBtifl'iwiinjjtflafl'UfiTvniij uasson ivieju 

viwaauFmjjaBu'lvntiB'jiiu'UBisa^



on.oi) tpms

n'mJ?mJ|jii\jutf'iaa* na-ja'iifcjvfa ehuipnm^jlasn ifnfminsuujmauvM ua»m«w^i»vf
a, £

ua^auiia-j (Data Science) nniil?ijtJ^isijtjwaM'nuniiwaisflmnnvifny&hEj tw srrunulvm 

trr^vm flumvmMauemeimvifl wl&ntAua'd'u/ifl/m ixlmu amfau™a*rinn'ijnww'i:j*™ 
ntiwrtm^ (viilfntn) aEmsiihiajja mafldimntaltmmw-mwfl^nu uasjl^uauvujitj^TuW 

WThaiaim aEii-awi.a'uliai.pi'asMTtja waawwujaisuin iifnisna ‘uanainrma^au'auifmjmiau 

"ua^jifyty'ui.ad wtia'aumii'U’asii.jj'ul^ia^rn'aa'uiijjuiiiiaia'wi.Pi'y iv^jjtpiuia'wnjiwvii.nai^fa^ tunTat^NTu 

isuuivi aiaf uai i'3aai3JteiJi<laii,ai;tviFmjj6fia'fym'3n‘3s;aTum‘3Q ifmsw wwU'JTUtrn ^vi'h 

fliEJisua TPMS

®r. wafhil’otja-mu (ntotJljnwufismflntfi'w)

st.©) miJIunai

- u.unanaa'jfmiaajjanTMviaauiviauij.aQ © uuua'iaawan uat; <tt mjtmaa^Eiaa

■Manviaj'ui,iJia,iJ^ain|n‘u^aya?i/nyivn^8ija^niiuvn-3via'i^

- ^sijtmlvm^imm'Svra (TPMS) © ‘3"uu Wmviihwmnai^a^luflntjniiiimnii'w 

uw,U'3TuuT5'3vn'3 l‘Uf(TUfj£ianayi'3vt3J^ ©d fHun^iuvn^viaT^ua^ ©ost u.'tJiNivnsivirno uasiaTiW'iv)

ehuna^ciiunalvmth^vm■»

st.io)

- mvm™ nswYmvmQ'33JfnmfilamanlijnniW>n'U‘as,ij,u TPMS jnnflu
TpiaU^atJiumtJgijSfmLLrimwui^ispiudTunan^ yiiHuaam^enuniamlauuia^^-usiu

i 1 ««

■u0-auuim?ia'H?i auamvivn-a (Deterioration Models) ussfrasurufm?ipms'wwibsjncu 
tJTa^ffitnltj'asuu TPMS Tiiath^aniria'Sinnru

1 «u

- jjrmij^anmiiisiuii^Tuiiipiqj an isud Imiri TPMS (TifliiEwuw'uihiNvn'a) 

RoadNet (■uajjaa/nnvm) ua» PlanNet (uNtivau) mjjfmwflnwaVLunniiminswffajja uasvnlvf
■I <u <u

i/invnb&mnai^a'aaijjiiaai^fi^awaiflaQmAiiniiaflvhuwtnjii'nnijnT.Aaai^imnssiij

£. ilreTafluvmina^'iulaTu

(St.©) 'wfaj'uiuuaaiaa^i.fiaueiaiyi (Deterioration Model) mvmsfmna'ui'uvi'uasjai'ua^
•u

frajjvn-avmd'a

dt.b) MiJAQimNumhjmiQwmsmwwiuun^fn'bnvmvign'}•»
dt.cn) an “a 20iipitijj?njjTantja-3“uptairnluaTUfian u.aiJaajfnHw'i’unniauiiu 

fhsjviaaFmjn<u
dt.st) tj‘atuinn^ cn vmnTia-jrf'iiJi'nufvniim^vm TPMS - RoadNet - PlanNet

Wvh*nu?QijmMmAtbsTawsM?iA
u i

dt.ct^a^annianrMafnyivn^ant^ijm^if^nsmwtjniTflajjthi^fnwvn^vmi'a'lflaEh'g

iwjjtbssivisfi'm



fowa^uBitfufi ib nitthsqnwl&nrio'iBYi'Nonfnfi snnoifnfienijlfriuffu tbsujufmmflm 

JmTnavnairfnTwiinymw™ (ICC) Tufm\j?vn«nu

aomd-WTU

©. gmlemsaimu
•J ay

fT5JJVl'l'3Via'l'3JJfl1ina?1iaUjt,Ufn‘3U0T3'3‘t/n'l!nuat!^U,fllFl‘3'3'!!j'TEJV11'3V!a'3'3'lT'l<LJ‘3i;i,VlP1 L'Wal'M 

ibs^i^uanjji^acfajaVbaah.s asenn ilaa^/Ta

t'a’u HuTflaunau moniivi^^ma^anflibTmvm fNa^wanisvitjwaTfli'jai'uti'uti misirm 

ua:wijjiJaewftii0*\J?sinwj$,BYm vianwftjyroitiuftjymaiEman iiioinmvinmilf'iaunajjua?

libisTnwenimn&yai ‘Imivi'maeuYmaVi iJaaij-u

niiii^iaf^mi.aufli^T^aiimaa^ainiiuaasj^VUjfnBvnbfl^^miwnbtJtuvnrnisai'imi^en'u

■w'U'a mnemEMijM macfnia tbsujuvbvi wijm^nwfl'i'upmijrjmfi ■w'uvlm^ain was 

fmutfia^,af(iPil'ue(aiviin^aajj'ab,'Uaa^/Ta m^iJ^siijiivmQfl'jn^^ajQej'ni^w'jujjpmiirfnfty 

aa'i^S^ bnnsvh'nmymHwtlijili^i'u uastbsmiru jM^bmVHm'U'u ^Claairuri'ijjymvijm 

liwiern annnfla'iulipmmj (Drone) Imm'vi'uia^i'ul-ufjSfiiFil'alu-aiu'ui^vin^ ueirmiru'Q'Ufm 

©tmTjmnmTairjflifrniJ tias Drone bC^niiiijIvii^a^rnijTia'Miimbm^wamjqvisi.yiTaaTj

w<ua!'iinT3\JiKi>Ci'U0-3U^m!nua£,wf?ij'un|'iJauDfmHmpiMaC!anfn?iaTuHf=iw'u (Drone) 

bniiaiiiawa^ibtiuj'ufifnwi Slope vn.aa^w'aniiaeiijfln ivlarni'iJ^'UPi'JTuaa'i-an^i.fi batiuain 

nnm'neiflinvn^anmflsnn Drone woihfoyaliWrajnawaafmuu^ao^anijjjfiiiQ^ijihjttYifl 

(DSM) uasau\j^a8«smjmiug«BW'ufiu (DEM) viwsinnijijq^n^BWB^awawViiQW'iBwuSij^^ 

'uibfifn-avi'uiPiafiSiJ^mpi (Cross Section) uad&bsnotjmiiiflinmaciaifnYHrawnuanflW 

(Slope Stability Analysis) bamimintuHi Fs (Factor of Safety - Fs) w'nubbimijjimi'iiwvm 

Qpnrmjj ni^ita^'i^vi^i^nam'iJial'Mfnjjn^a'iJiisii.u'U'asi^iiiaT'iujj'ua^'ija^ slope l^isitn^jjvtafifiTU 

vn-npnrrnu mjfi'jjnuTjr'U'ilil'iJisnaunii^aipnjpnijjii'a^'Tulunniisjajju.'wuvilatabnna  ̂

Slope l*0eh«jtJ«aYiefnn luTiw:^«tnnu&aijmtHtJltj\jiyitJu DEM vfWmniviEJ'Juiirioijuas 

via^ motbaijunniiTJaBuutJaMo^afnvmij'ibsji.vifl tw mivi^ww'3U0'jpi,u vtianTsiPiaa'u^i'ija^ 
Slope ’laluntotfijnw (Deformation Monitoring)

bfmw'U'uufmFif'atj Iw^wvfiuuu^afjj Checklist aivrfulMvtiiTB'jTU'JtprujnC/npiH

ilisujuqmaa^fonn^inwIiuIfla'utiajJshbiW'uvfwtiioVlfls&majjj'iiim'i'uuasiqnniiu'jvmiias
i a/ **

wannnyyiwwTU'Uf^na'n biiibw088flbm?niwumuQvm,wiiunssiju "flushjsymrmniJjYi'u
vibt-j liijasvi on b00anuuulvi?iiu'i‘3fi‘3<utuaij0a'inn'i‘3'ij<u?i'i‘3T0'ua'3 Drone vjfl'uuufi'nbEjvnj'jEj

fjC/npibMal-3 uasa-j^a itf^»uua™na™d0\J«jj'jawa uassfayhuHwtaailta, •>

(Hot Spot) IflEJOPiIuajli F'/'i0ni‘3,u^vn‘30^fniaTi3ja0<H‘uwniisuafua'ub00i'3£i'Ll‘3i;§vi50ivuil'uliJ

wnjjvianiaifmjj



la. fi^iJiiufflaufmfhiuufm

b.s>) ffnwm^nu0nmfiEmilfmjTr<u ‘lufmgf'irmQjya nnVlflu<ninj!vmaVifm 

jia'wijiaasfn^'vi'mw'uvn^aimpi

te.ia) ^fTbn8uan/]viin£jl'um‘3W>3i‘ua'imf3i£jiijlif5i,umj i^aeiaiimivivhij'u-u 

la.cn) Titjii^ayeifmmdtjvm aflmnflfmfafmamj mamvmem'uvjfln’fcn 

b.s:) ii^munii€^0nnifl0nuliau6irii nnvmflaii^alimiiti'Ufhina ua^^iaattaEj^i 
m^iyiaaflMra-ufiebj

b.cs;) ffn'auuii'oiaa^miiPiin^^iJIui^'j ‘nfauaaui'MEJUFmjjtd'UEjnu'uii^iaa^

b.b) d^CimmsiiJfamviaijnniiiJaamida^fin^niiiAaauema^uIflaurdij 

I^ifjlm'U'y^naa'jvil^vi'ajinTO

b.eri) IflaaiuituaiaimJaaetnEj Fs

b.rf) ^vinm^^aijjni^nqaauma^u (Check list) 

m^mflwTaa'Ufirbj'fi marmunl'uilajvnani.Q'u
<u ^

b.c^) ii-3U'UQvn4um?niM'ui?)'(jau^f!)^Tu,Majuiisiuum&einfmiT£i^^ ‘te&syj cn

cn. pmjja>aannuas9
an.®) FmjjEj^Lnnpii'unTa^i.aan'wt!^ waaiilt^aaadiatyanibsniivi'Ln rau ■wtmu'mvi'a 

wibsnfifiuTHauadiJTfaiAm wdldfnajiiadni'U'urniCj'u Drone Mi‘ua'3innfi^sua^0in(?ivn'3n/]viuiEj 

vf3aaEjliueij(iiivn'3vmj in^wmvimfiaLnmvtflni^fuadsjrfinaijjj wvn^ajilnflciijvi'uiu'u'u vhliUjj
i 1/ ° 9

emmciaru DEM miiuehU i]njwwaiu^wa(?ia0'3iutd<u0ieu9^mni^uwuuasim^^ai^uw^ 

utnvn^nmnbaamiw?mwan^a3jei?ia3 pni;ui,?i£j'3i,f'3'W'uvl uaii'S'aa^in^fnafCuijji,'^'! 
^ntifYu 'wnajj'n^nalnminJiism'ufmjJi.vtin^ajjl'umiii.aan'W'u^pmjuliiv)

cn.b) ^I'u^awaannfm'U’u Drone /lincnti Digital

Surface Model (DSM) uas Digital Elevation Model (DEM) itlumt ^(na^ni^wwamnimeisn'n 
Cfl'saijtnjtfajjavifl Lt'uivnomiunltiflafm^aitJi^^^fKim^a'^unu'S'ajja'lmfltj-jsitjunaKi 
Iflaiaanmiamm/lu cloud server ^a^sijimijmjqmm-n udmawaiisasnainiim cloud 

server viainVi a^fjaai^ani,ilwa.nimwiiw)?a aawwQmaiudditjTua'uiflen

sn.an) ^tuiviwpi nisinufmarKi DEM usHnmnsw Fs piaoHvinwLawnsvn^u.as'itJiunijj 

tav'n" nru WebODM GeoStudio itiiiwu ^aVUium'wanaUmnivh’ntm'Wtbadflijlinii 
muvn™?m ^s'nw^m^<u3in9/ii^aitj^^aifnpi^um^ni<uafmmanmant3a^b,lpi 
aanuatAv^ofa Ground Control Point (GCP) ynltfliignimfiafu DEM viCIflQimuj'UEh^U 
lauini'j ant'il'upia-a'un DSM vlflvlw'nam-aiJnaaajfl'u wnvnnisintmniu'ilcm'il'u DEM (foaivifl'Qfi 

Ground Filtering ‘aw^mjjEj'-jainvf^TUfm^fi'ivmnfiwa^ niiirirraaijfliisjanfla^a^aaVis 
uasnn^maNawmvaiflvianadsduriin vnn DEM vtaSeimtJantJaaaj t«au mwfii visa M 
ltJ’uct’u a'iviUainnT33m-3it;<M Fs asaaiAmaatiaan^madnafu ^wadaainmdij^a^nnTU^uj'u 

FnnajkeiEJ'^ Fs ^naai^diaann Drone t^d'vsnaa^vii.n^



nisalafl'fau««usuTm wimammuiuwwu teasEmiema tf»m'Hf«e*ijen*0wIujjfl 
vflwTU'3'iaw wnuinjtjmjmjsp'-ini‘a“i vimjunmj

cn.sr) flTunTsuIvniqVifm Ujflnunnitbsehwnmasnni^agmisvmwitbEj'n'u snuran-3
■vruTa-aTUfjCaia Ufisvijj'il^iT^miC'uI^^iiJUjaLn^i.viwrniJuli'uaeiu laivruT^anaci'uijjflfiTanavian 
tiiniBaiunapm^aspnnflnunniaBnasuasaflnmviflnnnnjiQwisvi'un 'tu'ufutiififuin'u laivtunvi 

€ak^aai^u^a-3m<w^Mmamu'ua3ya6fiwf'urmiJi^tCaaQi3jt?ia^ n'n\bsgnw'nj«vri'u 

vmnEmufNitimfa^y^utfamiaswa^nnin'n^aemvfjj'ibs^vis/m uanaintfvm'U'uTpii'u 

jTniJ‘3j;na'yaiataivi,uivi vnjaiiui'a tntn tu win n'nij'uiifisivifiT'uTa S’ mien a a ryum a inifl 

u^itn^iv'i'usTUvn^i^TfiiiuIasn 6isiwatvtnnniidawa^a;uaiia"niiQipn'')i!Vti?ifia‘3,n''i'W'tiasif5niij?npi'3,,u 
(an Fs) Fn^lu'ujj'uaivi'jaffa^aaa'jn'iJij'iwjgi'U'vn^Qpnn'jiui'wlauril'ij'Llujvn^na'n aiifi'Uffla'S 
smYrmim vilaiii (Check list) uas'fetWaemngno n/n Dashboard wolvtynmntmua'iimo 

mnrua^miasariunnBtulflaa'wnmsiiifmuju^ ■uanain'u pma^ialufn^atJiJJiAutjuicunfm
i ■ i u

"asivni^npnmiuisiaiviuiviIpib'u ivi alviin pi a mumitmiuiiasmu'nnvhmtn'njjfnjlpf
aai^udmavisniiAmnnpnmuninpnmuivmpimmmsmaapmmu^tma'ukin'niilvnmpinin

wauwutlnjiaviBnivituniTU^iuuuasilamwiiuiaa^ainpiunaulflaai^Ci'ib^viBwri

ar. waaiila^ia'a^'vu (iftaiJftntmkasiftafjcuA'm)

s:.®) tmSmm

- Iw/nvm'nEjvn-jaimfi (True Orthophoto) uuimaa-aw'uwimia'u (Digital Surface 

Model, DSM) uu u sh a a-3 anwws n u tl is in pi itf * ia -u (Digital Terrain Model, DTM) *u a ■a 

^piinpieiufoa'unaush lurruvi'ima^ ® wuvi

-Ti>h Fs (Factor of Safety - Fs) ^ampiviipimnpipititpicmnaij ® mm mathsum 

lameimiiin^n

st.io) mpiaimw

- uuurlafo Checklist ^Mtina^ttfj2nia?mjiimJiMsSltjni‘3iJistiSu^mn^^tjIaau 

na'jj ivnatn-^iiw'uiel'njjm lumiuivn^^nuaiyaii^dTu thiinisaiuniinipimjmvnmpnn'nuaa'i  ̂

I'tlun^uu maths mu nnmn<]iiwuiiaspni'U‘un''i‘3ij‘3vn‘3npin'‘i‘3,ntm'ijpin‘3iuQniQ'ullpi,aEj''ivi‘3nPumu>fism 

ibs^visfi'm

dr.®) tiauatnn Drone 8nimmhinfhvjtu Fs IpiTumnapmpn vnnmj Fs pn jmmn 

L^Jn,3s;'>3teLi3j<stj<u v?“3aTMFnnueinFr^j'l,unn‘3unl,sfj,L]ciJVi'i6=i'3'3V},unl^

(at.is) Pimaaaupmmaa^ninpiuala^piadi'Umuu'HiasmpHm
dt.cn) idlaumauni'jidaa'uuiJcma^ slope maapimjibs^nauiij'umiin

dt.st) ei^iwvi'unniaiinaaiHmjijjmiiai^mtieiiiinaua^iJ-jstm'uwal'u^sta^am 

dt.dt) mliltbsanpfpiaaapitunmafmjm'U'uaua slope laa^vnibsiviPiT, 11111111111 GIS 

Pina Drone Tja^uvn-avrano mannnHvifrjainilpiaaiwtJiisiavism'w



‘Wawa-mign^UVI m

(HDMS)

pivmvign^mafmmu

©. aTiJgmsjhflnj
‘J QJ

Im^'iavravmiw^uinnniisanaaEjyhibsuvm Tflaiavnxtwtiyi.ni^iiLa^wtjvIfnflTfu

(Landslide) vnnla'ClmiulhisftufisflniiJiwnwinniifl'qn 
tuni^tfa^mjvnatiiiivnilsyvn aia?i''3wanii^vnj^a^nijj(?i'gi'U0-3eua'3i"<ii‘U'uti?(,'3 mifluinpijj 

<ua-9ibs‘in<Hu u?ii;a'iaf(‘3i'3Fnijjt?iLivnEji,iri6Bi^ vnviaa,u iiJjp'3vi‘!Vitnn‘5'!ij0'3‘55 fnifl'uuu'j'iu
<43

milo^mjflawiIflfluTpmuaa'^a^niwvmvifn^iwfcpaiihnVisfimy 1mm '3<ucU‘3si3jnajri£ioej 

athoainei aa^nainwiEjlu^wa^fu/mnsivifnfniaitj ^,Uianin,iti?Vi>inni^n«siua8iJ^suju 
mima^lflaai^mauflemWinvi'uv]

“uamaaio^nan w«tiafunii3iJ^mtja<il^viia‘u\ja0naa<i«=mjjLaa^uaa,jJi,€^^ 
miibsiij'upmjneia^lAaimaajtmwvmvifm L'wan^uwufla^n'UL^-am wuinnfm'uaija

luvifnEJtfaasj lttu ilfunfu'uicJ<upn^micurn'3vrui pmjjTnj'ij0'3W‘U‘fl aYi’tyEusYn-asituivitn 

mi'uain/nvm'nawni.viajj iiastbs^niimflfltjngiVlijafiw iilumj ainniiimintwfanem anama 

aflfnfltjfltnjji,?! amm"?!'!!'I-hiwuvi Adium lm (Landslide Susceptibility Map) flioimrUj'W'U'W 
wwvn-jvia^vlijuiiiWulwfuwan^sviusnnwiiOfijj ^emjniruiltJHtJ^naufnnKiawtJifli^si^ 

th^ifrfenvm uasnivmwanmjpmjj^nmy'l'ufmaVieciiiviTwaini'lwaEin^Sil^ssIvisfn^
%> i i

i.'wamiiJisiLCi'u'V'iuvii.ati^aa'i^t'Ll'uisiuua^l^'uiu'Lnvn^^nri'n ifruawasfi'unuivniiji^vn'j 
(,,wu'iJ‘3t!3v)5fiTNis,uuu1vn?C?ifn?fia‘Ruw (HDMS) iwai^aiila^^jjaviCIweiti'iarnimflfi'Ucilafl 
ainvtibEm-umntma-a HenimaTminsmmswanniifljfonieinnmfmflualfifl riauiliseiTu
1/ cj 4/ i ,

m^aQTif^wuwaEragmfmfl mtiibsaviB/nwliiniTufvmmimaaVlm^'afla'amj waw'apmu 
,Uaa^/iasya'3wleavn'3UfiJif5mu3j'upi^5u0^i~3sij,itjvn^virn^'U'5t!tji;tjn 

8/

la. a^thmwaunnwumifm

b.©) rjuyjijtfayaMnmftovnjmn/ftjwjw wnuw-ulna'urfi'u wa-amjainisnjtjtnvni 

aVirm/Yawijfl (HDMS)

b.b) flaunt (finaeiau •UQ^a^nejm^visisiIijniw^iaiiafnwafunnjVfvIlum^iJismu 

pnijjLeia-afi'uIpia'urajj uasilissnu ^auamuiwu ainvnbEj-aTuebufiS/nfl
*U <U

ca v 4/ I

b.cn) f3ifTbn'^'u?i0'u dsfiii uaiiVi^ni.nai¥r^'UP)0'U'W0i;leiriiin'V3iJii;iC'Uf5mjjLa

ATuernTflaimem ainmtaEj-aTua'u moiI'ijjniJ'aaiEjnenl'^T.'MLVfjjnajgijjmjn'suvn'avten^

b.<i) ■wamiuuuaiaa^ ni^imiistnwvkamliuTfmLmfm luLti^ivn-avijn^ 

b.t^) ?(‘3ilw0m0Tn^i>ttnvn^iJi,3-!noTvru0‘U0'ui,‘UPi'3n,u ItmTjmjjiJiisayiBfiTwisnjTJufvni 

a^nTS/iEMum (HDMS)

b.b) a-stJ^i.^^li'ulFistjnsjjlmu^vn^viai-aHna'jjnivru^na^visus^uw'u^i-u'u'n^vn^
i ** ^ 8

LiAiQ<U‘52/nQ‘unn‘5<iAi^)n‘5runLLWU'3n<ukLnl6?i‘f1pi'3ri‘u^i(?iL?ipk<i(5nili foct^io



Is.cti) ninu wamjj Immiauauus fliTjnn™wtnu\jutfna0*nn?tb:uilTjfi'j'ijjiSleu

^Yieflinrcuiju^i^flnnsflawjn (HDMS) ImlultJ

wnmi'UdYmmFrupiTis'w

«n. fl'njjEj-wnnuas'i

m.®) AinimjtfaWh-UTjajyEi fmmj^jjua^a/(?inn^aijamna']«iia^nu^^aa'3jHsuauaain
i cj Gi ay , v v 1

vienauvm^vijjfmmispmfvu vnmvi'U'w mn?n u.aspmuasifJafl w’-u “uaua DEM iJfinai&l'u 

aauvia-3, “ijaiiasiifuiviai iiluwu pia^finapiiiJuuulvicia^Pieia-jn'ui.i.asfnuTjrW'JiiJiQjjfTul^u'u 
injtmCenmuvifl (GIS) vnn6tn^a,3i3ji,i.ij'uaiviialjjl?n3j'v5a'3'3jjea^^iaija(?i,i'3,r| l^adi^fliJ'atiSviBfnvi 

anaei^walvifmQi.pmsiviPien^i.pifla'u uasuijii^aa^sjaiiniraswaufldimeiEJ'jmvfol^

Gn.is) frnwtifla'umiviflUF) miiifms'wij/uimaawa^avisnaSjw nm Logistic Regression 

Random Forest vita SVM t'Suwu fl^vnnwiJg'uW'JTUinwiTnwKViiaiflf a-3 £1 a emu emu aiain^i 

luenjjTia'uil'iJl'al'uvn^ilg'uwl^aai'jjjil'jsiavisfnw waaw^i'ufi'niitliwgmw'UYi 

pniutaa^n'uifi'uvn^n'svivn^viaT'j i.’ua'S^nauuuaiaa-sviQi.aiiisvn.il'U'tiayai^'avI'uvi^a'aTLantivi 
60a'uvfunuifruvn'3viai'3 matbuChjfliimfia^tJmw®] uas fi'yvminja'W'itJvra

Bn.en) en'UfmtnvmaVirm rmibsenu-mi isvm-avi'inENTu uasfmpntjflimliitiu
, * <u

miu^auaisiitiltmnfnmisvmiimem'S rn‘3l(>iuisi-3ei)a3Ljaa'uf) viCl(?aal'Ufsnijj‘5uw^eoau8i)a'3
nTOYmvraiwBstbsaniwiwuwadBJjIawQ^a annwbarm'mnEn‘ua-3

ar. wafhifatia-mu (ifNilftnguuasiwfjsuji'm)

a:.®) imBmrn
■ %> i

- uu\janaa3AQi3Ji?iB3VMtjv)fiiiTflatjaavjtmTOvn'3vi?n'9 ® utiuaiaa^

- enavn-auasmi>i,vi'U'3'wSIani?im^^t)Iaa'uaa,jj?i'3
<u

sr.ls) maom™

anisfltimsisfaat/lamw'UY] lAmiJaamchimniAir3vmi3*fija'nnTn'auwmimn 

si«a,i«'umi«gfnfltyiia^Tivlvlfn?Uf'unnitjn^vi5BiRfi?8^ shHaNnnsWviTwenfrcifafl'iij 

wibsiJiauiastjaainiii.tlultlaB'n^Citb^vis/nrainTO

<£. ihsIofluviwtaa-nulaTu

dr.®) fl,tl,ayaa'3ijj(,aa'3'wu,jj'<ua0il‘uii^^<u?navn'3'Msa,Ta‘3i;‘y^0nuvi<u,-3i.aa'3^<uaa3jl^i-3a(?i
• * 1

waula-a nvi uvn t'uoi vn-3 vtai^Mvf'U'a

dr.b) i^u&m^a3j\h^i?qnlaaa'nwii:ij8?n3jnia8aana8flQi3j6iiatytja3vtafi^83jnau-vm'a 

e^iuajuQYnsvnri

dr.en) an,!S!?i‘urn‘5w^3'ula'ua'3taivi,uiyifna?i'uivi mvnjivfuin'jvn^vifn'j fliafa-svla
ibsna\jmiflflautaain#ayavmumiiimnswmiflQnr5ij

dr.sr) iflunuuu\jTijm?y?wim?fru^8Tjuiw8UJT'Ej0TiTuaijnnn emmmTJaun'aninstju 

(ICC) “asuu Early Warning VilB|i‘U'yajjavriJ'3a'3Tua'U6]



^atiaiauaianflei

tla-a frvnbsqnwH IibufVjijj Microsoft Power Bl Bflvmawaniiia^tn&flaiwasflTnuasiiJaaflmj 

"tmivipima

©. aiilvmnfnmasivmwa
•» 9

iSammyif’ims'ai^'i'uvt^EJiT^a^lyiEj tw iviflmaeufrnw iviflmatflmi ibs'rimjiJi'UYm 

via-akvitn nau^jSamnifl'u^n^-uunn^fmivmvifn'a Ctaaisn^sjnniflii&0onuQ&flQiijasflQni,ias 

iJaafltfaihmviPima fla0nuialunT3^viiufjuiJ2iJwnna0nui£jfsm3je(i;^nnuas,iJaa^^^,i^ *| lumvj 

vmvm'Kvn'ibsHviPi w a’ruTafmpi'uaufvm-aTuaiTf/Tej si'usfmijfmuaswVTEJijm^ fin's 

vlisanuaTu eiTiJuaija riauviflma isvri'mviflma uasvi^iviPima IflEJiaYnsTb'jfiauiYiflfna ua« 

‘SKvrmvif'ima ^■^wa-aiiTijnu'uasufimia’Tui&jpnijjei^^nnua^iJaa^irtEj'Bi'aLviPifna ^a^mnEj-n'ut'u
V

siTUfiS/npivi'j G)d a°TUfi'3i,uvn'3viaT'3 uas ©os: u6in-avn'3vtem 'M'U'U'wn'aauaw'Tuuuu'Ha'fjj lu
9J

^iluuu Excel File I^apfa'3tu°iei'3',ijaijaHpj<uEj‘u1vm'3i'ua'y^aa wnultJTwamai.ariviiiaCjna (e-mail) 

nau Line^a ‘Tviflma ai.” uaamvmnvlfluaijfvn^iuatfflmj a-apminvffiflWJauwas 

uuurlattj tia^uwasqijflnfl war^im^awauniauaa^Jflawinvm uasvnhMnujnmjBn waaww 

^VivinaaiJis'Bn^jjwusivlaiJniaijaiimlMiliiK'tnflUTuviiTu

niruaijniTnijr^ayaann^S/nfl&wi.w^fymjaiJaiTfivia'iEJiTYu ,m<l‘u£i5i<?ja-3^‘LJttuuueis: 

^tu/nmawa^avilATu Tfljwnmimnmi mb^iuflSfnflOutfntfayata'fliuvtlafliAvnEJ ei-walvi 

qumjIvnTnujjijMEi waoHnaiaa'i^inl^fmwnaaau tbssmmu uasanlmiiuiww njjw 

iBinmiajjaaninuinn vntwna^Knanmjvin wwwijj uasmjTJjJiQa&tu ©-k> a\J<?n-w vf<m 

i,aTM,uTMa°ii,'flu^,a'3^ii,'u,ufmiT'U'Mn<ua3jia60n‘lvi3jl'uvini>Vienna A^afn-j/ms^TuvIeNuasaw
II 9 <U

ibsavi5fiiWlABii:u^a^t;uu^tiii;u^a:urincn'3aiLh'a£i'Ui!j6riaaj an^'yasjavtana^i'ui.tl'UTfauavl
, v ^ 9J <U

uJaauiiJa^ifoiaaAnan (Dynamic) a^vinH'liayal<ue(TUf|£ifnpiuasi?iTunai'3l3jaaaaaa^ri,usin^m,3 

•UTUil^TOyauu'uwuma (Real Time)

WTiafufmiliKm'ua'jSa'uaFi^l'unTa'ui Goo§le Sheet WmwtfivmijfnfimMntfaNmwaW 

as«Tn«Bfn??iu‘5'juflBJja aBsa’nuTan'nuaspnnpn^nu (User)l<unr5iT'u,wfTu,ajja 

■unllliuniu Microsoft Power Bl WiiJi/Ubufninbsi.fivi Visual Analytics uilwQalufn^QiPinsw 
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