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mﬂ*qmﬂ%QLaL%a%mmuuwﬁaﬁa 5UU SLAM uavanenmaguldauduindassuy
Fafiudoyarianugaiussmaluauaig LIDAR dmdunsiivdrsianasyiunui
mmammﬂiymwi wagasLuUIIaeITERUANEN TUTTIMALTuaY (D1g|tal Terrain
Model) vasitudl TuasaglunsdsiaivisennAuasniaiufy uasitonisiseunis
@0U N1TUSNTITINITUAYNITINEVOIAIVIIV

sgavdgananaiea
2.1 YaLATBuAasALAULUUTaNe sYUU SLAM $7u7u 2 YA

& o A 13 . & v aa
JunSeslaiawesaunuuuuilone w“lﬁi'flumimwagaaanmluguu:uu 3 1
(Point Cloud) lngusayyn dnadnunzians mu
2.1.1 wdpsiagesaunuuuuiiefio S1uau 1 1ndes Haudnvmzded

2111 Wuedesdudygumaiisy GNSS WUy RTK 9159 Laser scanning uag
3%UU SLAM (Simultaneous Localization and Mapping) Bluadeadien

2.1.1.2  ilssuuiaweinnsgiu Class 1 Uaenstarenisueaiiu

2113 srezaunugeanliteendt 100 wns

2.1.1.4  wauwsnisiudaya (Field of view) 360° x 270° vidafinin

2115  dammsaunugegelaisnngi 320,000 gaseiund

2.1.1.6 AN UIVB39A Point cloud vufiuvIenifassuiu (Point Cloud
thickness) waian1suszanana lduinndi 2 wufuns

2117  Augndies (Absolute accuracy) vesteyalumesiu uagmsdsitliann
msawnulaiinnndt 5 lwuRleg

2.1.18  @wisaudssmanisiiudeyaiuu Point Cloud 1viuil (real-time Point
Cloud display)
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2.1.1.18

2.1.1.19

2.1.1.20
2.1.1.21
2.1.1.22
2.1.1.23

a v . | o 1 a = a v
anunsaiiufudeya Point Cloud tnglidndudosiuussaungniuiy
(Loop-free data acquisition)

) ° | e W e a Y v vy P
sosfunseuagadniita Tunsdifilianusafudiluseiale Tailanm

) | a a o
gndosldiiu 5 WwuRwes Nsseenng 15 wns
= s s = a 5 d' =y 3
Hszuuiudygaumniiiy GNSS wuuAnaanigly ielasuszuunsiny
aYaNIEUONBIANT wagsossunafiuteyauiuu Topographic survey 1A
fasdygnliiingd 1,400 vos
syULSUF YA in GNSS a@1u1safudeyeyss GPS, GLONASS,
Galileo, BeiDou, 0ZSS taifluseration
fin11ugndies (Accuracy) 38n15597AULUY Real time kinematic (RTK)
Tun1951U (Horizontal) ldu1nnd1 8 mm + 1 ppm RMS kagn1ama
(Vertical) lal11nn31 15 mm + 1 ppm RMS

0 . & { ) IO 1

52U IMU (Inertial Measurement Unit) Aiflaauatydsinen 200 Hz
Prelunsdeindeafusioazidenls
fndesansnmnuuinfanielu s1unulidesnii 3 ér dauazidenues
naadusiazelladaenin 5 MP
fimaluladvrelunisvineu RTK lufuiildfdygiunnaiion GNSS 1a 1
Ul Tneflanuraintndauraeriinnseinliiu 10 wuRwas
fimbetufindeyanielu anuglidsni 512 GB
o A a o | ° IR I ™) o
fuuaweiuuvaeulessu Aarursaraulalidtesnia 1 Faluy/neu
warsossunsasununnesialaelineslaiaies (Hot-Swappable)
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= L7 ’g 1 o 1
fmsgruiudusazinlisndy IP64
- o A A 1 1 = e/
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2.1.2.1

2.1.2.2

2123

2124

2.1.2.5

2.1.2.6

2.1.2.7

,A389AUALATTIILT waztadevalwafaunuuvuiiedie desdl
SNSRI

WJussuudfiURns Android 12 viselnaindn

flnuigs CPU lddnd 2.0 GHz

fmheannudt (RAM) vualddesnii 6 GB

Sfufliiudoya (ROM) vunaugliidfosndn 128 GB uarsesdu Micro
SD card lagegntla 256 GB

fnieouuududa vuinlisindt 8 41 arwavideslisindd 1920
1200 pixel

annsadeusouuul¥ananiu Wi-Fi way Bluetooth 5.0 w3edniile
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2.1.29
2.1.2.10
2.1.2.11
212012
2.1.2.13

2.1.2.14

212515

4 Lod
2.1.3 Wswnsuuszaanadayaiunisauny 37udu 1 Guans nuanvuzaell

2131

2132

2133

2134

2135

2.1.3.6

soefumsladuniinuasideuroietessuu 36/4G wiednin
fioudeusauuy USB type C ni3orndn liltdfesnit 1 9eq
wummeswuunely annsavhenldlisng 10 dalus
funsgrusulusasildsing P67
anunsavhaulaludisgangll -20°C to +60°C viTeANI
flusunsuvinguaInauIn aunsanIuquIsaLny ssuuiudygin
Ay GNSS Mseuauuargdayansawnulaluyiug
fUsunsud119nIAau aansavinnuieinglivssine (Topographic
survey) MNRALUUYALALLAY (stakeout)
Tusunsuiiavavigndaamungvang

v &
Durdnsneififieemunenisdifeiuaiesawesaunuuuuiiofs
TUsunIus995UsEUUUATRNMS Windows 10 v3afnin
awnsanmvunyanuANRiateya (GCP) WieUduUssumsanugnos
984 Point cloud #38fn
ansadeudyn Point Cloud Franmgievenaiosdefidnguneiiv
%’aga (Point cloud colorization) #50An31
anusaUsuUTIRmnIm Point Cloud lfiaamgniesunniy (Adjust &
Refine) #30fAN71

£ v

TUswnIuTavaANEENADIAILNYYNIY WUUDIT

RY)
b7
< LY w

Da,

b7

2.1.4 Wswnsuussulawataya Point Cloud 971U2U 1 89815 dAMaNWUSANl

2141

2.1.4.2

2143

2144

2.145

2.1.4.6

2147

2148

4 )
Jundssaeintiatomnenséiefuaisuawedaunuiuuiieds
TUsunIus995UszUUUfTRNT Windows 10 visednin

sos¥udeyalsld Point Cloud ¥ilalnd \as way pts liluee1niey
anunsaUstananaadduveuwneasnudeys Point Cloud 16
SRLULR

AUN5aaNEUTRUMUTINTDINANT (facade) kayINASIUaLLEEADIATS
mudeya Point Cloud Wy wiising Uses lalduedhlies
asnaeendoyaotmaluguuesuuuila (Plan view) Wazyuues
Fut9ve991A1s (fFacade) sanudulug dxf v3e dwe laillusdraies
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Wuseratioy
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2.2 YaATRT U IMA LY GNSS U 2 YR

JueTesiudgaanaiion GNSS Aldlunsifuaniigiu wieduasuud
=, o ) s J } 4 -7
Afaadiey Tunsynuhiuduriatawesawnuluuiens wieanAeulsAudy
Andsszuudniiudegarmnuguglivssmadaarig LIDAR lngusasyn &
f

L

ANwLLNIY Fall

[

2.2.1 wdaiudynaiioy GNSS danfigiu (Base Station) $1u9u 1 wTes I
qmé’nwmsﬁqﬁ
2211  awsedvwariuiinteyadygyruaiuiieulugluuy GPS L1, L2, L5 ;
GLONASS L1, L2 ; Galileo E1, E5a, E5b ; Beidou B1, B2, B3 Todu
agiey
2212  Sdessudygranmiiiey lddeundi 1,400 Yoiudynyin
2213  @w1snsessunsufuRnuivindmyainnifleussuy GNSS fagienTs
YU Static, Fast Static wag Real Time Kinematic (RTK) 1#
2214  frnuraiaedoureinisdisaieindeds Real Time Kinematic (RTK)
111957V (Horizontal) Td11nn31 8 mm + 1 ppm (RMS) Lagn14f s
(Vertical) Tdunnndn 15 mm + 1 ppm (RMS) ﬁuaﬁwmﬁugmﬁ%ﬁﬂ
2215 feusrnanadeyalulusunsuuszinanadoyaudailianuamaindou
Ya9Afiian1931U (Horizontal) Aldarnnis¥eianuuatin lisnnin 2.5
mm + 0.5 ppm (RMS) wazdniaia (Vertical) lalu1nnd1 5 mm + 0.5
ppm (RMS) vasseastdugiuiisein
2216  aunsnsesfuAuuuAluzuuuu CMR, RTCM 3.0 uaz RTCM 3.2 il
agey
2217  @11903095U Geoid Model AuazlEBAEIA1gAYRINTURHUTNIS
TGM2017 WlafuaamnA1Aagsves Orthometric Height 16
2218  Inganudinielu dwmiunisdafvdeyadnygimaiiiiiey (Data
Storage) laitipanin 8 GB
2219 ‘U'Nqmwgﬁmwﬁwwmm%aﬁué@r:gmm'mﬂw GNSS -40 9311
waldud fs +65 serivades
22110  Fuadesdinnuudausmuniuamnsanusenistudutasfudini
ansgiulaldinndy P67
22111  awnsaifeusiedeyauuy Bluetooth, Wi-Fi waz NFC 18
22112  Sniheeuanwadn1ugn15vnuLuy OLED wuialivesndt 0.9”
22113 fuuswediiuumneswuudifiedlessu faunsovihanulsdndorulider
nd1 5 Halus nievgunsaluseqlwih MieTesannsalduunineinieuiy
1% 2 Fou mnfoulatouniivun annsoaduldanlasnlui@ s 2
fiou wsengunsaiuseglvih d1uau 1 yn
22114  fgedddunmsaniglu fiseedunsviamiuy 4G 18
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2.2.1.15

2.2.1.16
22117

Husuedssfioonuuusantuiureududuyanifisuuasiaiosiu
Fyayramriiiey Weauavmnlunisldau
Hundndausiifiedomnensiidiertuaienaweiaunuiuuilofe
gunInivszneum

2.2.1.17.1 w@RauUaIN (Tripod) vdauiuideuld $1uu 1 4a
2.21.17.2 w6 (Bipod) w¥eslwa (Pole) $1umu 1 4n

221173 gIundos (Tribrach) wuvanudn Sedvissnanuavndosdowh
nyn (Optical Plummet) sunsllypdegiundesdmivinmeaiuiy
doyayauanadisy WU 1 Y

2.2.1.17.4 napwuundsdmivusigrniudnynyiuniiien GNSS uay

< = o
gunsalusenauLiven1siAume (Transport Case) 911U 1 o

@<

2.2.2 1A589A2UANATTYINIIUVBNATEITUH Yy 1A TiEN (Controller) wiaw

q 4 o (] ﬂl [ a L4 g
%GWGILL’J%'F']’JUQSJH’]‘SVI'N’]U 71U 1 LATDY HAMANYIUSAIU

22474}

2222

2223
2224
2225
2226
2227
2228
2229
2.2.2.10
22211

22212

2.2.2.13

2.2.2.14
22215

2.2.2.16

2.2.2.17

IA o { v e/ =1 § H

LASBIAIUANNITIIIUTENATRS U gy rua1aiguLuULAR U
41 u Q/

(Controller) uagiaSeasudqyrun1aufion GNSS @anfig1u (Base
Station) Ap9ilASIVLNENTALAEINY
NE9BUARINATEAU HD (1440 x 720 pixels) vlinaed wuududa (Touch
screen) YUAkIYRENIT 5.5 U0
UijiRnnsaeszuudfiins Windows v3e Android 10 vizedni
wseemuAnTvuL Ui wuu Alphanumeric 30NN
U A 23 A (IR 74 U
sruasesUszananasie CPU NS litounin 2 GHz
fviieaus1 RAM wunaliidsenin 3 GB
Tntheanudinielu (Storage) litoenin 32 GB
dunsaiousatayauuy Bluetooth, WiFi Lay NFC mdusgnatioy
= 2/ aa W L A o 7 U = 1 v 1
fndesianalusasosdmsuanenmeyazdunlaidaanin 13 MP
= | o s d' 1
HYoedmsunsi@sureawuu USB Type-C
L7 d 1 U 1 ' ’(’J
fnsesianuudwsmuniugiunsavusenisiuduiaziudiniy
wnsgulising IP67 waznusenIduaiiounwunsgulinindd
MIL-STD-810H
P o ° K7 \ o
fuusmmesnigluaiunsevirnuldldtosnit 14 47l
YQUNNLNITVINTUFAIA -30 DIANTALTYE 89 +60 DIANAYE Y3
Ann
P ) M oa Y A °
Turtinsaunusmas iy 400 nSu WieALEYAIATUATYINTNTY
Tsunsumavaunsieuieinauisatididoya Auvdfida wasudly
o v v 1%
Yoyagauaziduiioanuuulinnguuuuvesiid DXF uwag DWG 1
anunsanansranuiia 3 fRluguuuu Surface vosgaivinissednle uag
viyugluiiAniewinanld
aunsaudludeyasnn CAD file I 1du n1sadragula (Close), A3
offset, MIWALIAISEAU 9ot

p\j'jmﬂ
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22218  WILnsuMIVANNITIINUTTAEIN1T0AIUANAITIINIUNIUT UL
remote support el mthtannisaguarniuay aseaeunisTiey
Srimanndrtiney a vausvinanuauule ,

22219 TUsunsumugumsihnusein Wusynmwndngy uaznmnlneg Ia

a

2.3 yaomasuliauduuuunansluin wioussuudniudeyaiarugeyd

U

UszinABaausiag LIDAR wiaugunsal 31174 1 9

o
2/

Fuomeaenlfauiuiuurasluin Aldlududaeiufiierhusuidude
yarAugeiuTsine Tnefnsaszuudafivioya LIDAR Tnsusiazyn fnnudnuas
wawe ol
2.3.1 snmAvuliauduuuuvansluia $1uau 1 ya Snadnvusdsil

2311 emAsuliauduiliudneauuunatgluin (Multi-Rotor) @1mnsnvin
nsSuldsreznangeanliitornd 50 it (nelaifithudinussyn)

2312  awnsavhenudinstulddenndt 50 Alawmssetnlus v3e 15 wnssio
Fui

2313  awsavwsiennuiauldegutey 12 wasiaiud

2314  sesfudmiinsiuduliugegs (Max Takeoff Weight) lisnndn 9.0 Alandy

2315  fszuusudygruanadfisy GNSS lussuu GPS, GLONASS, BeiDou W&y
Galileo

2316 Suunaed 1w 4 fou vuinauglidesniifeuas 5,500 mAh
wauyaUsealnfh Battery 911U 1 99

2317  gunsalauaunisviey Wy Remote Control w3e Tablet wihaoduia
fvunnlitosndt 7.0 v fauariBunagiaios 1,900 x 1,080 wie
AN

2318 sesdunisviauiigungietiades -20 serwaidea fa 50 e
waldya vionnd

2319  omrenliauduiinesgunistuduaeiuh PS5 viedndy

2.3.2 syuudniudeyadininugeiuszima (LIDAR) 97u2u 1 4n nudnunzasil

De

2321  yanaedliwueinslundesinieadulidosndt 2 wuwes uasll
Srudnlainnndn 950 ndu

2322  #ndesdifuwes lams (point cloud)

2323  fhndesdisysunistestuavesni IPS0 viderind

0324  fandesiinimd ReB lunneffeddu Wuwedvuin 4/3 i1 wazAay
azBunlidosnin 20 AuRnwa Wuedeliss

2325  findesawnsavhewlilugasgumai -20 §a 50 esrieadea Wuad
oy

2326 fndeslinng RGB vzdesdianuaziBualunistuiiniilegegalildesy
n71 4K Hueeaties
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2327

2328
2329

2.3.2.10

2.3.2.11

23212
2.3.2.13

Fandesiinnd RGB AsFasiiSusestmmasliionnin 200,000 A3 1Tu
GRANIGH
o/ 1% < k74 1 U
fandesanansadentd Scan pattem laliteunit 2 uun
fandosa1u1sagn1w point cloud lAKUU Real-time 713 RGB color,
: . [ i o/

Height wag Reflectivity \Uuee19uey
Aandeed point rate Uy Single return : max 240,000 pts/s 4ag
Penta return 1,200,000 pts/siustisiias
findaadl System Accuracy Tuuuistu luifiu 5 wufues waziudfa
a a = )
WAl 4 lgufiums NIenuge 150 wes vsenndi
FNde95995U Maximum Return Tddesndn 5 Return

a @ dy v w v ) @
Wundndusidveifennuivennireuliaudunuunansluin

2.4 yaomaguliauduiuunagluin dwiuaudisranienin Multispectral

wieugunsal $1u7u 1 YA

v 1Y v o a o ¥ dw v
Wusrntrerulsautunvunatsluie Aldlududisianuiisrenisigain

ausaulunisiasizideys lnaudasyn daadinuaziany Al
2.4.1 andg1uliaudu (Drone) d1%5UIILENS19A8AIN Multispectral hag

RGB 1u7u 1 9 Haaudnuuzaail

2321

2322

2323

2324

2325

23.2.6

2327

23238

2329

2.3.2.10

23211

23212
23.2.13

Huomeenuliaudu feandesnmd RGB Tnesndesiasamdeuainie
slSrutunarldannsadouriinvendadls

ndoen1d RGB fwuwesldisenin 4/3” CMOS, Effective pixels : 20
MP

omreuliauduinsandssiinnandasnn Multispectral Tnesandes
Aasaumdeuonirnuliaudunaslilaunsawdsusiinvasndedld
NaeInIN Multispectral diwulgoslutiounin 1/2.8” CMOS, Effective
pixels : 5 MP

pmasliauduimioununned S1uau 1 e uasiiuunieidises
T 3 gandeugauseglwih d1uau 1 g
seefutimiinsandudugegq (Max Takeoff Weight) laisfindn 1.05
Alansu

svaviafivhmstulaitesndy 30 wndl

fszuuimuwainTraianuas fignfinketainlssnudnan
annsanureanwiasldetnsion 12 wasaedui
Hszuvsudyaunuiion GNSS Tuszuu GPS, GLONASS, BeiDou wa
Galileo

fis¥uv RTK Module Wieldszyfitanaiies $1uu 1 4o
Hsvoymenisdsdyau lddoundn 5 Alawms
aaunadlunisyianulugie -10 ssAwal@ea 89 40 evrlvallva W

v
v

G-
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AN
23216  @useas1uaumstuluUsalutiAla
23215  Tsunsumuguastuaunsasyyaruduasfiansauldluvazyiings
Ju
23216 iA3esmuaueIntAguliaudy (Remote Control) finthaevuinlives
N 5.5 i anuazBonlitiosnda 1,920x1,080 finwa aruainlites
A71 1,000 nits uag Screen Frame rate Lidosni 60 fos
2.5 1A309ABURIABSUUUNIWY $1U7U 1 99
THUssananatoyaainyanisuawaiaununuuilofio szuu SLAM uaz
anAsulSrudunieuszuuinfivtoyarnnugeiivsemeadaavsiy LIDAR lag
witnyn Taadnuasamey fl
2.5.1 wlrgussananadayauuunnni 31U9U 1 Yn ﬁqmﬁnwmzﬁ'ﬂﬁ
2511 iasUszanananans Intel Core i7 wiaindn filunundnlaitosndn 14
WAUNEN (14 Cores) way 20 wAulailay (20 Threads) laudiA11ui3n
dyauninigeanlidosndt 3.6 GHz T cache vualihiesndt 24 MB
2512 wheanudwdn (RAM) ¥ila DDR5 wseAni1 sualidsenii 16 GB
2513 fimhedaiudoyaviia Solid State Drive 1winAugliiesndt 1 TB
2514 TwiheUssaianadiouanin nenaInurekesudniidnaearuslais
N1 8 GB
2515 flenmuwmlitosnii 16 T
2516 fdeudouse (nterface) wuu USB litfesnii 2 vaa
2517 fioadeusouuy HOMI Srunldesnii 1 o
2518  awnsaldaulalddesndt Wi-Fi 6 visednd1 wasilugys (Bluetooth)
2519  fszuuufitinns Windows 11 viefinth fiddvanigndesmungmuny
3 | seandendu 9

3.1 fiauesadesuuIeanideansiueiniaue uaznesszydvie, wuu/u

£l
v

wianlulauesim iieuszneumsiarsandatensduaiiute 2 yausenis

9
¥ ) o/

3.2 Fugaganiunisansanisléan sugldanansndiluujialastsgndes
ASINIRIFIUMEANUsendeuazinUsylovlan

33 Suusziummuamlidesndn 13

3.4 Havesiaseudufunudminelngnssnuisvininvesguninilude
2.1 uay 2.2lnedesllonansursisnnuisminan vioidudunudmineg
aglulszimaiudsianandiunudimuielnass lnguuuenansnig
urisdansifusunudmiondousssyiduieiaue iy uvninede
weluladisvasnandide wiy

35 fauendosmsdouiulfiyaraasustnougsiafioaiunssmie
inFesiledrrnududunatlitesnd 5 U uaviluasmsfoubivesnin
5,000,000 um
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