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\BnARARMEdyaATIIEN GNSS Seuuamil Rover 31U 2 90 Usenaurie 4 11ems

1. InTeesudaanILiien GNSS (Receiver) wiougunsalusenau 911U 2 1A389

2. |ATBIAIUANLATBISUA Y IR TILTIBN GNSS (Controller) $1U7U 2 1ATDY
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19 1. 1nTesiudyuruaiien GNSS (Receiver) wiaugunsalusznau 31u2U 2 1ATBY

1.1.

1.2.

1.3

1.4.

1.5.

1.6.
1.7.

1.8.
1.9.

uiaziaoslinudnuuzianiz dail
Lﬂum%"aaﬁammﬁﬁ’mé’aaé’iymwmmmﬁaﬂugﬂLLUUG\'NE] 1w Sudygadlussuu GPS : L1
L2, L5 sudgyayadlussuu GLONASS : L1, L2 Sudeenaulussuu Galileo : E1, E5a,
E5b Sudeygailuszuu BeiDou : B1,B2,B3 Sudaailussuu QZSS: L1, L2, L5 38
Fudygnaduszuu L- Band 16 wisesinin
Ndeefudygalidesndn 226 Yeesudymiu wazaruisasessudyyrinluszuy
WAAS/EGNOS/MSAS &
annsaUfURnud SIS udynmItisue s Static, Fast static, waz Real Time
Kinematics (RTK) g1
anunsaldnudrniamaiiafmunuinazuansrfing o 1181339 wuu RTK lagfiaany
Aa1aLAd aun1esvlaliAY 8 $ad1uns + 1 ppm wazAINAAIALAR BUNIeA Sl LAY
15 fafiuns + 1 ppm vessrezidugiuiifeln vdefindn
ausalrudITIUTTIIaNalazUSULNANAALUY Static %30 Fast static lnedaau
AaALAd aunes1UliiAY 3.0 fiadiwes + 0.5 ppm warAmNAAIAAE puNaf TlliAY
5 fadluns + 0.5 ppm maqszaua”ugmﬁ%ﬁm NIDANI

o 1

A11150 MUANSIVMATRNARLNAUILASLAAIAIANA Bl 1181939 WUU Network VRS 1

[

AFuadssfudananmifion GNSS Receiver) Siviiveuansuailn LED w3 OLED wan
ANTUZVDINTVINUA NN iouansAn 1w Satellite , Power 1usu n3edlwuansua LED
\9u Satellite , Correction Data , Power \Husu

ausasessuAUSuuiluzuLuy CMR , RTCM 2.x /3.x Lldustgnatias

A3 D9TUA Y INANTIEN GNSS (Receiver) aunsadaaanatluguuuy Rinex ba n3e

annsatuninteyaluguiuy Rinex o

',)@i?- e z



1.10. 133 udananiiiey GNSS (Receiver) Lm'asm‘%aqﬁmﬁ?wqddﬁmmmmu Built-In
UHF Radio Modem @ w§udsdayausund RTK inauil 410 Mhz 9 470 Mhz w3e
wnain dwmiudeeyalunisufUiRnuseinsieds RTK 1o

1.11. fedesiudmanaemifien GNSS (Receiver) mmmﬁ’uﬂuLLaxﬁqmmmmgm IP67 ¥30ANI"

1.12. 'vmf"fuﬂi::Lmnmﬂﬁﬂé’ﬁﬂﬁ;@lﬁaaniﬁ 2 LWAT UUNULT

1.13. Wewldlutrsgamgil -30° C fa 65 C viiodnd

1.14. 1n3esfudnyqnniadien GNSS (Receiver) ansafiutayamaiiedlagldvisennud
wuunelu (Intemal Memory) aunaliitiosnin 8 GB w3 aldwiaeanusnaneuen ( SD card)
wlitosnin 16 GB W38fni1 nSeuvthemnudneuend1ses atios 1 g

1.15. madouseseninuaiesfudyanamidfion GNSS (Receiver) ﬁ'ULﬂ‘%ENﬂ’JUﬂJJLﬂ%‘EN%U
dryeuraunnaiisn GNSS (Controller) 1Wunuul3ane su Bluetooth wag WiFi 9naneluy
fades uazwuuidouselagldangls nie wwuidousslngldane ru Bluetooth uaz
WiFi ananelusaededls

1.16. 1A3Ba3uUdaamLiien GNSS (Receiver) annsatiufindoyanaud 10 Hz uiagenia
L‘W'E]ﬂﬂiﬁ’]ﬂ’luﬁﬁaﬁﬂ’l'ﬁﬂluﬁﬂﬁauuaﬂ']iLUgEJULLﬂaWT’lLL‘WIJx‘lLLUUTJﬂL%’J WU TUATIVEADU
mMsipdeusivestaseadis (Monitoring) Memsinasuiiiosanusuiulm

1.17. Wi pedudaygnanniiion GNSS (Receiver) fosiinedmamiuld SIM card iemsid susie
Sudadayanituszuu Cellular Ifiagsesiumsdeansssuu 4 G 1¢ vFofindn uazsessu
MIYN9UIEUL RTK Network %38 VRS Wagsesiusyuu CORS

1.18. & Tilt Compensation n3a5zuvdulusasesiuduananfisn GNSS (Receiver) Lite
AuuIaeNsidsseneseln vl ensivaeunisideaiivend esfudyyin
awiieulalidesnin 15 s Wuwuuuszneuiasaduyaudmuannsgruguan uld
Wuwuu optional

1.19. feaunsaldszuy Web Ul lumsauauasiauwesaissiudyimniaiiiey GNSS
(Receiver) 19

1.20. gagUnsailsznauveuaiasiudyannmaiion GNSS (Receiver) sllavansnnud usas
\A3oeUsTNaUE |
1.20.1. wusime3 neluviianendsuls (Removable) wila Lithium wiauwunines

f1309 agavfey 1 gaamnsaldaulireideslivesnia 8 4alus wieuuay

gunIniiATeswsalnliunnes (Charger) 31u3u 1 4n

%/@ Tooer =2



1.20.2. vwlkuuanw (tripod) sladauusuanugs Imaeaiulavsuaziidonien
= o 3 Y v o v o = v W al
gailasuiiuenluiiies niaugudmsun a3 aasudyaran1ivin GNSS
(Receiver) Milwasnanuaznaesdosianga (Tribrach) uazgunsalinainugs
U 1 YA

1.20.3. ¥WwiaUUaa9w1 (bipod) wiauaneme (Pole) uazaunsnidu q dwsuujufeu
WUU RTK 913U 1 90

1.20.4. findedldinIassudyguniiiian GNSS (Receiver) wiougunsaliuunia (Hard
Case) Aignunsafunszunn Al wazdudulaeg19d 9uau 1 9a uazuniely

" 2 o & e °
naeamelnLTRaTUFUNNgUNTNINUTIY TUIU 1 YA

1.20.5. fuunnes meusnaedinasussyiiuduslinde apeu wiauldnuazmniul
LD BATBIT U R UM ITIBN GNSS (Receiver) anansaltnulanaitisdiveeni
6 Ml nSeugUnsalitewsie wazgUnsalintomnsalniunaa’ (Charger) 31U 1 949

1.21. gllemsldanuveaiassudygiunaiion GNSS (Receiver) slianataaudfiiiuatu

Mwganguiazatiun v fuihuuddnnuniwazedntsairione 1 90

o o

U9 2. Lﬂéaaﬂauqmﬂ%aaiuacycuv']:um'aLﬁem GNSS (Controller) $1uau 2 A384 usaziATa
finmudnumziaw Gl

2.1. senmiszuuduiavinalitosndn 7 i wiennni

2.2. inheanudn RAM aualddesnin 4 GB wiseunnnin

2.3, fisuuUURnIUUY Windows 10 %30 Android 8.0 Zuly

2.4, fivheanuduuuneglu wuslidesnin 64 GB oA

2.5. annsaldanldidrsgumgi -10° C fa 50°C vdoini

2.6. anansofudunastinnusasgy P65 viemni

2.7. iinfesthenmitanmnsadrenwldauazidealisinngt 5 Mega pixel

2.8. iwosndmsuld SIM card LLasmmmL‘?}'amﬁaLﬁa%’ueiﬁazﬂathuixw Cellular lanaz
soefunsAeaIsszuL 4 G 1§ wiednin

2.9. annsadeusewuuldaneru Bluetooth 3e Wireless LAN802.11 b/e wiafinin

2.10. fiflafudumyn (Stake point) lilaAumswmisiidainsuld Tnetfieufiennanin
VBIUENNIZDWING Wve AUNIAMIL U UTiAmile

2.11. flsAdu import waz export Yayauuu CAD file Iuansuuniiiae vioansaifisay
Foya lduunTadaemsaiinnrmazanluns update uHuAikUY Real Time Tuauna

2.12. meusiam'imﬂﬁﬁamgthﬁaaﬂd’] 1.0 wnsuuituuds W39E9NT1

2.13. fanesgmun1sduasiisutuy MIL-STD w3aiiiauwin

/%/;? fonks <



2.14. Tuummeinelunuy Li-ion annsaldeilddeiiedlitosndn 8 4alus

2.15. 1A3eemuANIAI assud Y IATLTiBn GNSS (Controller) Fasannsaldausiuiuiy
\ATasuduaIunTITiEn GNSS (Receiver) I¥eeefiuszans nmitonsuaninadoya
A0TUSANTLN LAy muqumsﬁwmwauﬂ%aa%’uﬁ’@szmnLﬁau GNSS (Receiver)
waznsUuiindeysramaiisn GNSS 1o

2.16. anunsamuRudsnsiaeiilusunsumsyineuuuy STATIC was RTK ieiiuteyadnls

2.17. MNgANNIINBUBNLUU SD memory ¥3auuu USB wualitiesnin 16 GB $1uiu 2 8u

2.18. @nsasesiumsargleudaya (Connector) 1 USB vi30fnin

2.19. gilansldauvesiaisaniunuaIsadudngaanaiion GNSS (Controller) fiduatiy

MwdanguuazatumMwiveg fuiuuudduiuniwazegnileeinisas1yn

{o 3. Waunsudwiuuszananatoys S1uau 1 dedud fqudnvuziaws fed

3.1. aunsevinaulauussuuUuans Microsoft windows 7 w3afinin

3.2. aunsaUssananaldugiu (Baseline) lalagdnluld wazanunsaidenyszananataya
Fryaaumniton GNSS 91nanilgiu wazaniiedeud Tuusiazariileudinsediuls

3.3, annsauiuudlaseiefifauuy Least Square s lildmunsiignaesnniian

3.4. anansauTuunlasseluguuuu Network Adjustment 1o

3.5. lUsunsuuszananaausaA1uan Closed Loop 16

3.6. annsauanagUuIuTiLas iy unhaenesianosle

3.7. ansaUssunanateayaannnaiion GNSS filiainnsseiauuy Staticdainuuu Fast
static LazIIIALUU Kinematic

3.8. @11150kUAIARANTENINTZUUNIAFN) LLasﬁuwﬁﬂgﬂu (Datum) 199 Lot

3.9, fignsdmiuuasiundngiu (Datum Transformation) Aigldamnsarmuaminiinesi
azlgla

3.10. anunsafwnUsukAAIANEIndessn lagly Geoid Model EGM 96 wag Model
EGM 2008 wagz Model TGM 2017 141

3.11. anansndseandaya CAD la

3.12. annsauszaanateya GNSS Tuguuuu RINEX 1¢i

3.13. anunsauuastaya GNSS Tuguuuu RINEX a

3.14. aunsofiuinan1sUszana ssunuil sanmussesiuile vie dwenuanisuszuiana
W] \Juguuuu PDF w38 HTML \ioTlazdseanmandesfiule

3.15. \Uuyalusunsudidl Hard lock key w38 Soft lock key Tiliavavdgnsiasnungmung

A Gk 2



3.16. Wsunsuusvaianateyan1iiien GNSS wazUsuudlasstieidues emanensdufeiy
u%ammﬂrgfwamﬁmﬁ’uﬁ’mﬂ%‘aqmﬁhﬁﬁﬂﬁaaﬁfgfynmmmﬁau GNSS #lindedd

3.17. TUsuNIuYseananaainsaiansAifadedauui unangiudeds (Geodetic Datum)
WGS84_‘vﬁaﬂ'wﬁﬁ’muu*fiﬂwé’ﬂgmé’wﬁaﬁmﬁu (Local Geodetic Datum) iuiiundngiu
£1999 Indian Thailand 1975 gt v‘iv'ﬂugmwuv-hﬁﬁmgﬁmam‘ (Latitudewas Longitude
wag h (ANNgY) uazAnanin UTM (N uay E) |

v s P

3.18. Aflansldaulusunsulseuianala3 e AN ARf e dyyIua1isd GNSS vila

[ e}

Rover Mifluatuntudingquuazatiunwiing fuiiuudsuunwasegntos 1 ga

#a 4. WunsudrsrveenuuususzuuTassadneiiugiu $1uau 2 3vavs seazden dail

a1. mmsﬂﬁﬂmuumwwﬁﬁ'ﬁmiﬁga Microsoft Windows 7 , 8, 10 ¢

4.2 au150v91u Weunuy Weuukud waresnuuuiiasizs fdlanuaiunselusu Drafting
uag Survey Engineer / GIS 161

4.3. Tfusufuteyanuy Raster luguiuu BMP,TIFF format wag Vector ¢ (149ayauuy
sUnmweHUTilsInAsaLnUA™ v3e wilugUunmimfuteyassuuiiinuesuiin CAD
12U DXF file 58 DWG file)

4.4. anynsathteyalaesesiutoyaguiuu Shapefile , Delimited Text File (.csv vise .txt) wae
annsaudasiu uasduiindeyaluguwuu DXF , DWG Wieldusuiulusunsy CAD u 9 61

4.5. anansaadreituialaswheammasy wazsaoadunw 3 SAld

4.6. @UNINAUIN — @319 Digital Terrain Model (DTM) Lﬁaa%"mt,ﬁu%ummqﬁ (Contouring)
lananuseiuanudAnueadu Contour

4.7. @U150AUI LLaxa%'mé'u%ummqamn DTM wag Cross-Section , JUAAAINUINY,
NUAIUAURRAUON Lazad1e — uansnn 3 45 (3D) e

4.8. ANSOTALUSHUALUUAMUAEY (Manual) uaswuusalusdd (Automatic) 1wy wlautas
finu n¥auraademnsesnuLlasdiny

4.9. mmsﬂfhL%’ﬂ‘i’fay,aﬁuﬁmm"nlmwuai‘ wazynveUANS s uaIUSIN LT L8

4.10. %’Uﬂi’fayjamnmﬂaummLﬁaﬁﬂaaasﬁayjamﬂaumLﬁamiaammuimnﬁu SRS
ﬁuﬁﬁamﬁaa%’w site Design N1998ALUULUINUY roadway plan alignments N1
AMUINAIAUAAAUDY cross section N158319 base map 3MNTBYANINAIENIBINTA
topographic map LLNUﬁLﬁU%UMWQG contour map

4.11. mmimaanLLUUqwudaa%’wsswlﬂiqa%’wﬁugm U DUY AABIAIN ARBITTUNELN

1871 Wazdnvinenasuuuneaseeing wuudnluli wu juienue judanuea o

/ﬁ/ﬁ Y 2



4.12. annsadnalssinanaisenuuudumaiasruaulliiadmeiaeslifanenud
Wuldssssumuaglds Spiral wEoursanunsaA Ui asauda fusuvesunuy
NA931NN15ATUIN Road Design e

4.13. Tszvuliideulusunsulagld VBA (Visual Basic of Applications) Lt ailé vt oW aIuA
lsunsulvisauannsafiasnuauseinisvesgitlalaglidnia

4.14. giemsldaulusunsudrsvssnuuuauszuilasadeiuguiiduatunwdangy

wazgatumwilng fuiwuudduuniwas 1 4n

d’da a

4.15. galusunsuazdeiiavdnsgnaesmunguung ussyeglundowmansium

fa 5. Goula
5.1. gunsaimnsrenisitausmneduvedm liweltindeu wazlfinpsguanlsanuduan
5.2. gunsalin3samAfndedyyIunLTien GNSS Fsadauszneudandesudyan
ANLTEN GNSS (Receiver) 1A393AIVANLAS BT UA YA IMATITBN GNSS (Controller)
I‘USLLﬂiNLﬂ%‘a\‘iﬂ’]‘uﬂllLﬂ%;E]\‘i%’Uﬁ}iy,m_ﬂiuwnLﬁEJZJ GNSS (Controller) wazlusunsndmsu
Uszananadoyasouduindsmmneniséuiioadu wisuanguanfedtu wagaiisn
Uszananalasstneuuy Network adjustment wilemeaniifingaufiuldegnsauysel
53, ﬁaaﬁuwﬁ”ﬂgwul,éﬂmwhm sudifvun amdeuiuenansteimuenmtsligniensuiu feil
5.3.1 Inlsdeiusesnguinlnenswvisondmuwnuimelulszmelnensougngunu
Smheiildsuursisesgniasmungrneandauusmielulssnalne
5.3.2 Allaudganunge Usuwd s paneiiased e GNSS fanam wien
il Taeshmidesusesnngudnvienndaunudminglussmalneg vieuiem
Aunudmmireldsuusiamsegnissungrang andaunmsmhelulssmalng
53.3 fuaueneiewdiederdming filssumseus iRerfumsgeuting msusuudissoan

I a b9 o <

AR Ed A e GNSS Inetinisdesuses (Certificate) MNUTEVEHGRLAENSS

LV e

% =

5.3.4 flausngazdeulynainsitmmdiunglunissaitafedyyunaien GNSS
Wielfannsavhauuinsmdansee susdneusulimuinunsududladam
fdatuanmsihnuldnaeanaislurieulssfunasndsdulsyiududn Tnedl
MFaTUTBR NG LU

5.3.5 eslaueniideiusensiuinmsivaey wazdseseslvadmiudenusugunsnl
\wSewnaitadedyganiiion GNSS daiaiyw vdnsve Wussesnan
Lidesnin 5 U lneiinisdesusesanininnionnmunudmmielulszmalnenso
Ussmiunusmiedldfuudsiaogugniesmung e andaunusiminely

Uszinalne
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5.3.6 (ugendwnewanmuiiusnasan waziinanuidugdyyilaenssivdiu
519M15 Memhsauenyuidninnuideie Tnetlyarmanusiontdyahitesnin
300,000 U lneBuniivdesusemanuuazdiundyginsuenagldidundngu
HATUNTBUTUTBIEIUIQNADY

5.3.T é‘faqLauamaﬁuﬁ’wﬁﬁmmg'\umﬂaer{mﬁ'Uﬂ’]smUQumimﬁm WU ISO %38 MIL-
STD 30 DIN uaziiienansnisiusesdudilafumasgunissansanan

5.3.8 fiosdsneaudenuunFneusivgel] GNsS Wewiu msldou msthgsinwiadesdle
wuuiwienfuneasBsauuusniuenasiauesian Tnefesdatl neusallyiunidmiing
gldsmaulaivesnda 15 au sseznalivesnin 5 Fu w anwi Jlauevedy
grndumsdmmmuanumansa lnednousuiinganmaviues Aeuiuasasugunsal
UANNTONNUNUNITATI UJ URN5T9TR n1suszaranateya wagnsiddnsie
senuuunuszuulaTIadsiugy muiidwueliluaudnuaeldegeiussans nm
ToelsiAnAildielag dady

5.4 Lﬂaﬁmsdquauﬁ’aqLﬂ%‘aamﬁhﬁﬁ’mﬁmmmﬂmﬁw GNSS §aalinangIuNITLASUNIT
$usesan navw. agngnieaieuesnuTingrneimun

U =

5.5. ({1AUBYEF89%1N15 Update Firmware 984103 095 Ud Yy 14n12L7 83 GNSS
(Receiver) Tunsdi#l Firmware U9 lianunsofudnyamaiaisy GNss ilagli
Foanlddnelaeg viedu nasnengnisldam

5.6. {\auav18# 89¥1n15 Update Firmware n3a lusunsudednsveansesniuny
idassudgarannaiion GNSS (Controller) lunsdifl Firmware w3e Tusunsudvans
Tutlaguuliiansaldmunuaissfudygnaniaiiisn GNSS (Controllen) 18laglilde
Alddnela q edunaonergnisldeu

5.7. flauou18f89vin1s Update Version vaslusunsudszuiana lunsdlitliaiunss
Uismawa%’ayjammﬂ%‘aq%’uﬁﬁyfyﬂmmuﬁam GNSS (Receiver) Tullaquiule 1nglaiide
aldfinelag adu naonergnisldeu

5.8, Jlausredasiulssiumiudign unnies vesgunsailalsamAniiaredya iy
GNSS Tidntanssiinusnems 4o 1 4o 2 Tuisfuussiumansadomaiasile gunsainn
M3 Wuszeznanlitesndn 5 9 udsnd adn. l3ulildlusivmsSeudesuds uay
Wasuuummesiidenan i oidemumens 4o 1 1o 2 Aideteluaieinnelunan 5 ¥
Tnelidealddeln 1 viedu saenoignsiulseiuy wadlunsdiifenidsounamudluue

w’w’av&auLLGd:JLLf"fLﬂflﬁlﬁifmulﬁﬁ6'111LamLLasaiqﬁqunscﬁm‘%aammﬁﬁmﬁa&Jé’tyapmmaLﬁem
GNSS 71 aun. Wesdenmelu 30 Fu udaniuil aun. Iidwengunsalfanan Taglide
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pien GNSS uaglussminsiiiumsdendaneazdesimmaunsaivieindeamnafifade
e GNSS d150e damnmldiniwiefiouwigunsaifidadenntililagl
Ferldgeln 4 ey

59. flauawerosdamgunsaivieiaisslostsuiandoudls dmiuduiausznana
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