ol 2!l (oMl (559402
IS 409 g aolip lojlw

SilSi0 SN g 4 dagd Joad! y giowd
Olbags (5 g0l 35 93 gy M

113—19 0l dlasle

1Feo—to—of : ulpg 3T

295 (5510 Al ylojluw G995 9 2oy gl (SO Ciglao

S ylailiwl g (S8 J S oyl S oyl0l
Sitwoylailowl og 5

OLSlens 9 ¢ sbiieo (22! (S8 ol )l

WWW.NCC.ZoV.ir nezamfanni.ir

\¥oo



@ omoorepeyman.ir



i_;'L;;': (G))

fﬂj’ =
& R
25 #3912l

Olojluw

YFoo/FYoV Y oyl

TFool\TIoT e Ol 9 jalie lwadge (2121 b olSiws 4 alilizy
oo o . )

Slaty Gyl S s oy 4 (S0 SleMbl g aldls angs Jordl ygiws 1€ gud 94

Wb 2l g (P8 Pl gbgn HehS drwgl GLdlip (WIS ST Il (YF) ool ezl o
(Slaos glzyb  ole! bolbuel Al g asog g aly el (YY) ool
olee b ohSly 9 yglie (2l (S8 pla el MR- osled dluls Cavgm @
g g0 EMI Paw 095 £ 51 «Olig G0l F 58 gy 4 (S0 DN g Al 4 Jordygiwd »
abayld (g law 5y80 50 (Mol (GLrslaian 9 Ol ki cuicT Bl jo (el (g)lo paddi (lojlw

3,5 wles eMel ylojbe ol ool )G lowy 3 (52 y3line « sty 8 plsi ygal Iy p3¥ l>Slol g 0399

BOVFVO s Y A




@ omoorepeyman.ir



RECRE SRS

«5“; o..‘.l.’s‘g.‘;
Sl padds plojle 650 b )9iS azog g aslp losle Gl 0ley 5 (npslie 2ly2T 5 (38 pllai 00l
ez 4y oolizil s 1y )T g 00,5 alals ol a4y & yolee ate s Lol IS ks 5l ool b 5 98
“5.3 “599.9‘.1@ le.(b.‘al.c )...Lu @l@b‘f‘ )‘ Q?‘M )." Q"‘ ‘U‘ﬁ‘)ﬁ U’““){" QP5 L’ u...u‘ 005.0.; M).C )5.“.5 gs“"“\"'ef’
3 Il g ol 4555 12 saaliie & ygo o 5 s Lol aileses ol 5 oaiiles Lo 5l eg, 0l 5l
nled 05 p5 Ojse 4]y Sl
sama.nezamfanni.ir :iulo S ol cod (loww) (1321 § (8 Sliw] idld ot oo diloluw 4o —)
bt lop8 feoST' oty U By 0 i 50 ) 045 (i ( Jlodz | yolod 5y g Lo dilobw 40 099 ] s =1
e lo p8 dez o bl (1] SNo5 LT it 0 — I
il adtio [y JL 350 F9ub50 o g AU 0 )lois - F
I by wodE Cyguo w [y pLT 0 50 O/ -4
et lod Jluy) 355 (5l [y oo gMo) (o 5 0] iyg0 40 —F
bl wales Jaora |, A ﬁbél g 0090t dalllae =l |, ‘é;'.éLi)o oyl jgel ol Ll I8

Sgl oo (10,08 Loy Hlai 80 5 (6 ) Ken I i lig

Sy 9 Spglee Sloenge (polaidl b 4 j5iS (5l pasis Glojle @lals ! 0550 50 10 pand

el 00 &8l amio ol s o s a5 wsl e o 4y

YIVVY a8 50 = oli e o (Ll ol e Ol 10l 15 1 0 gl (Sl

OLSley 5 (rjsbive el 2l g (58 ol Houl )5S a0 g 4ol lojles

Email: nezamfanni@mporg.ir web: nezamfanni.ir

)9S (6 ylo paldls ylojlw

WWW.NCC.ZoV.ir




@ omoorepeyman.ir



g a4k odgi CebB L (g0 ol 51 pdy Calas 0w ) sl )b pngal Sl 625 )4 0l 4 g, W)
tul 0050 )5 guv (pl 4 SIS Sledlbol 059> 10 HVed JLEl Co g0 aS byt () o5 Lilse 5 SIS leds!
aeie |y ol 7l S8 gy 4 G Sledlbl g laaldl agd (ogas ;0 gl (eallygtns 0529 )90

Olosle JI Hews o YA Jlo 5l ol g5l 5958 gy a0 SIS Sledbl 5 s ags Josdlygiws ol
Ly Jlo sz candS 5l s .008,5 00lel A0 Lo ol st 10 pogh sion dduud g 48,5 |18 10aS ()10 padds
ook 5 DL 28l 5 ol el S528 slaedsy a5 2l (ogas 50 esel s 4 0l 4 4z
ol plaazio ) 8ea 5 (I L Jeadlysiws cnl Jsl asnas (g Sl a5es pgas )0 055> (nl Gllicelo
2 oYd L] o g o eolel jlice pwdige oS i g alBails STe ) 9iS (5,00 paids ylejle 4o
S I BURSTE

5 2l (S95z g okt 6yl 98 gy 4 Gl DY gaze plu g aldi ad Sl eyl Joall s
cawlie algy ol 020 5 ol St Elgil pgas o SIS g dlel (pl szl g ol (6 20l 5928 aslol
Syl 5 918 ilolis 5l oolainl b GlSCe ledbl s ol y0 51 A5 (slods g ailo S Sledlbl g aids a6l
oy b codionin 5 ol £95 s Jol Jixlo 4y 2l Oldas laic o pgo Jad oo oo &l ol
oo n szl )0 (Slawe Slles pll Jolye gu pd5 4 pgur Jad 0510 5 00 (ny J5S 9 S bl ()b
P e DS (2lor )l ppgal Slles g (dusj b padds Olles @Sl Ak Jols sl (5l 595
Olawbrs g bosls iloy 4 phlex Jad 03l0, oo sodyi OV game 25 Sos jebaio 4 ol ol 12 ]
sools i3l jelaie 4 WY gamme adgr 3l i aS |y ol Sldes a S 5 5 b plas! slse soncdis
Gty Jead BT 0 g el dalys b 0gh e plnil 2l gancdie Slaslre 5 pglad (5510 ey (oS
Db oo Bl 0 BB i8S g ls pasd lojle Colw ;o LT aes aS Cowl oo o )Ll slo Jedljgiws

60..5 ;LO.:)‘ 9 OL..Q‘) Lg).uo‘)fﬁ.a_’é dlﬁo)j).’ GQAJLQLM: LSL‘-W‘) o ).’§.A Gm.\ﬁ ).al} JAJL”)}M»O aS Cwl M‘
b Aol () S8 L ool adgi DY guaze



JBol 0925 5l pae dcgerme (nl el 0ad B o dcgarme (nl dngd sl p &S SlglB EBg g S80I S92 sl

3130 99 g0 Culy o pyime ly)lS Sl adbioml el pad Sl g JeeSS sbisly po calply G pledl
ool 8L, sl Hluls IS .S o)l (WWW.NCC.ZOV.IT) [5iS (6,lo paids slojlw |, >Dlol
At & S 0j9> (nl 2pmme GLulid S g )9aS (8 ansly (Banled 6Shen b ls Sjge 15 5 omin )
&8 e 0 sl Nezamfanniir) [eu8 ol>l s o8 el Slo, oMbl oL &,k 5l g pladl o >Mol e
wlmio Vb 50 ptxe (£ Lailsd 03T (00,5 oy )0 Jeted 6yt 9 s5late e 41 10 Sl pMlel pgac
565 o) Gl o ) S ol 45 s WS Syso AT Cewlond g0 amio o] llas (pgu8 b

D dle> ulre g wa Fu b gl (Dlrao Clas ojlgen g 0] 5l ol dales ol

Jue Lo oo

g5 9 2lap ) yeel (S8 (yglae
VFoo yliwwo)



@ omoorepeyman.ir



[113-9 05Lods alarlid] « Sty (5 yiol S 958 gy 4 (S0 leMbl g Al s » J 55 g 4t

) sl S

S0 Al (pwiige (ol )5
9595 3l Gromw ol Sl el I8
GIS

S el S g8 ol el ls
Sl S8 555

b,y wb)l a8

593 3l Ghomins 9| b IS
Syl g ad)l oulid )8
—59%3) Ghemia w )| el )8
R el
il S 550

299 31 G Al ol IS
Syl S5 ol (ol )5

Syl S8 ol oulin)lS
by byl s

595 5l Ghamiw al Wl S
G 00,5 byl el S

S s 2| ol IS
S5 ledlb

(Ll By > o 5 ) oS

dnps 09,5 slac!

Olplae; jglie (pwaige obedl d (a9 o

bl o Les o8 58

y9uS (6 ,lo paias Lol

o (iolos Ol jalie (pwaige
NEIRCTE NPEJE P U

39S Gyl pands plojle gabl e Solodl ot

95S 6,0 padds Glosle
95S 6,0 padds Glosle

49iS (6l paids Ll

oLE_zils (g el Fg58 09,5 ole oloo

sb ol paianlss

(8,5 09,5 Joiumo)
bl b a3,
b el

g Sgaas

:C'—’)LB.; 03; ‘SLA.C‘

43S (gl paidi ylojlu

y9iS (o ko paidi Lol

100

0388 sl g adds ylejle

23S solop adds Lol

y9iS (olo p ald ylosle

y9iS (glo p ald ylosle

yeiS (golo el ylojle

yeiS (glo p aldi ylosle

EEAPCRCH NI Y

..\..JL» og)f LgLé.c‘

b Ll Gl
e Sslall e

ol

olell (b 4,

Cpdaw Lo due>

9
&5 lon

alosl (g (g0



6)“))‘3 Al u"b“:‘)LY )9"“‘5 £5)‘°)’. AL Ql‘}L‘“ g;"*‘” °)Q(‘t’
S35 o)l (ol I8 2948 &)l p aids ylejl Sy oo

9095 3 o al ulis IS . .
. 2948 6)ls p aids ylejle wobe p2ye

O 5955 )by ands ool Ao 48 dulac

1,925 5, paids lojl ) (g ly 9 Culad 09,5 slac!

&yl S8 0 | bt IS 49iS (64l paids Lol s ,8 Slolll 8l



.................................................................. ol g5 bl -V-)

B s (GNSS/IMU) slygy Cunds 3 Casdyo fppsd Slipgond -¥-)

Ty e

et

Y0 ettt

..................... 6).:9*4.’ g_i&a.» A= w..calf w)@ ',_A_A_.mx'; —YJ—Y
................................................ 6)"5)'.’)'."9"43 GSD gevey) -yY-¥
............................................................. )‘5).’ o.)j..)..?bo Sy 5 -Y-0
................................................ oy syl slaal s -V-F

............................... ).:BL@ ‘5@).(‘- 9 ‘;# LJ"’"""’9" goeey) -Y-v

...................................... (L)) ablie sla)lg >l -Y-A
.................................. ooy &SB! g S b -Y-1

................................ Sz g S bl sls o8 b qams Y)Y

> g JyuS blai glo <5 ,U gumpw Slaize oy -Y-)1-F

.............................................. (5"‘9'@ 6)‘.5).:).:9..4; uu o -Y-Y

....................................... ‘5."9.5 (_g)‘.b).’).:}.m 9 )‘5)" )9:2.4 -Y-Y-\
...................... S ‘5.03 (5)‘5)4)-’3*4-’ ‘jglio 9 ‘jJLc) 03940 -Y-y-Y

.......................................... 3oy ooy Sl s -Y-Y-Y

......................................................... oy 3l dx glo ] s -Y-Y-F



| A TR 6)‘0).,).:9..4.) w)‘; du-e‘.’ -Y-y-v
| AT )‘9).: USJJ‘ du-e‘.’ -Y-Y-A
| (AT )tha.’ Maﬁ UA-A_*-’ 9 (_g)lo).,).,a.a., ;‘).A w.x.‘?ﬁ.o u.u.!.) Sloalive r:l.?u‘ -Y-v

| A TR 6)‘0).’).:9..4.) ;‘).A u.»..xﬁj.o &)‘““"U Sloalice -Y-Y-)

| 1 TR )Asl..a.) w.boj uM.u Sloslie -Y-Y-Y

Y s s SRR e S5 svools yijle -V -F

Y A e )"SL“D Maj u.....u 9 (_g)‘.)))).:j..a.v )5‘)-" Coxd " "9& g 5 U‘ML..MA u,u)‘o).: —f—\—\

3 O ettt et e et as setastesase s et e et et s e taes seataeeasaetaeaet s et asaesetas seseaseeastasaetassasaesasaen )JjLAJ LJ"’)L))" w—v—f
N O ettt ettt et et s st et et et e s et et et enetermtenesereneteseaeneteaereseaeten 3% 9Laa).>9; L)"‘Q’LT?QS’L’))‘_\_Y_‘:

N O ettt ettt st et et sttt ettt st et et et ettt ettt et s teaenas ﬁjLa.: wl).._S 9 G’Lwﬁ) Sgufe -yY-v-¥

[ OO T O T O T O T OO O TP U TR (_g)...obfﬁ.._e GL“‘SEL. P A (A Sy -Y-v-¥
YIY ..................................................................................... uj....»‘),....llf 095- 9 Q}M‘IA_AJ[S 6[.%)...&‘)[.: w.a_ba.? >3] —Yl—\ﬂ—f
Y 555 bl VL 5 gl el —F-Y-¥

Y oo Gl T3 Soly &y S 5 JpuS blis Slaslie 3 ,ee -0-T-F

LY Sl T8 Sl 4y slsd RTK/PPK Slaalice 5 a0 ~F-¥-F

| 18 OSSOSO SOOI Sloslice &2 O —Y-Y-¥

YV o S S ol s s oidie s ~A-T-F

YV e sl o2 gi sla el b cds bl -V -A-T-F



L o8, eelds )] Jow -¥-0
B0 e 058, ol )| Joe oS ol 1-Y0

e cessssia s R s s eRR st r e S 00ls oL g ais -0-0
e Sl 6yl 958 )0 i g o Ollas>de -V -0-0

Y i Sl s ~0-0-Y-)
L N irosi S Cons -0-0-Y-Y

B A e B! 6,55k 5 05 elS ~0-0-Y-Y



@& omoorepeyman.ir



oo cow pd
alis oy sl oty S 98 Ghsy 65 B0 llps Y Jeos

........................... A8 UAL.O.A L dJUa.A GRD WLA.A ).:QLM N-Y de}



doddo

CeblB L oG e e slagm ;90 51 pglas 31 g olg 6o p paal slapiunw | (6 uSose oS 4 axg b
Sl Sl 5 sk A 40 4g, Bz Sl jeliteds jiS (6l pad lojle S Bledbl 5 sk angs
asgormo (pl ol 03505 oolel SlSe oMbl g s angs Jordlygims LB jo 1) ol degommo cpglas ol 5l ooibangys
VWV Ol yid gy 5l 90 oylads 4y 25 (OLIS) lse (6)lo paids (pg0 Al (g lo paid laes Josdljgiws olul »
Loall 50 5 3, llies] de gz b g 0038, dags VWAS/® VTR & 00 Vo o [ATF 0 led s 55yl 5 s ke oo
bogi oadangs wlideS )5 sloasds g Josdl)siws (izran 5 (6l S908 Ghgy 4 whdeS )5 slodlds ags
Lol oalosls gl | s Jordljgiws ol ay alogy o sloyidn jo 5 alls Ciillas yoiS (g )lo paiss ylojle

S 5o alizre slasan Sy gl 5o oo Slarkats § Syt f slagym 90 iy Gladl; g5 4 a5 b
Alidee slo)lBle 5 5 olgy ,0 eoliials ;oo pgal STre Slatdes (rond g 0dip Cundge (sl lahg) (510 2 g
b odtitngs 1o Sledlol 5 4tk Bl 45 0038, cams Leallgind ool g 40 cdbogs o lonlass 5 Lnools Lbjlo
g ohies ) Gk 5l il s Sl 5 6o 2 ol as by oS e s ge (8 lasis
50,5 Sl (ol Laall g 55 5 o (lytaosms iillae) ol Sledbl 5 4tk o0iiSdngs bamgs oolab 3

9 SumBye uend Slaghy) g ooliiul 9550 Slacrn )99 it ot doje )3 (655l @ Sl @ a2 L
3 SHOge oabangd SV game &8s Lads I laebl b Jesdlygiws (nlon 5 (crw Sl 0 by slal condg
Sy Pl 4 5 S5k lages Gl pfyle Canl o leid sl (g slagds, 5 Sl 5l s S
Bl 8958 welie Gloj Jolsd )0 Jeslljgins

Ul e el s cgla b yo 4 abbso ) Jloges llae oligy 5l oalital b SlSe Sledlb] 4 4t angs IS Il 50

A aoleS 00l usel



o Tl o Li& dug LT e .

Shg Sl 98 9y 4

Sitiges i

oolo oDl 5 4id
e

ool a8 aas e L 1) ol (el Tats by, 4 SlSe Y game g s agd Jolhe jloges oph

00,5 (oo (S Jgazme 95 0595 5l



Jo! Jad

Slug) (5 0l 5 99 dilol (S y0




@& omoorepeyman.ir



r IFoo/lo/oF 3l (50l 555 ailoles 5 pro— o oS

Sy eyl (l9p (ysd (60 pald dlgy ey ol 5l JSiie (slaegame Toligy (5 el S5 aileles
03ls (93lo n lal33la 5 g 00y Cundy g Cordse (et Sl ()0 ppgal Slibee Colbe g (b Il
Ll GG DY game 3 g

pokaal 55 nolie b el o Slo el )l b 0 559) (rmp93 0992 S i o Jodo 4 Sl (7l 5 558 50
Ol 38 S e (550l 5 928 b dglin yo ol )| g Slorlanns slallas ()T (505 S i yed el 4 a5 Gl
OlBl L ools (Sigil 055 oo Bygo 5 TGSD L (g oy pga dallas ol 5 J558 ol il
Shaaline 5l g oo o3litl it o515 L (mes J 58 Bl 5l g on yiton 15 YL & 6 gl sloginder
ot 2lsp samidio sla by, Lulol 2 ol ) ewilasdl lalgel o 598 o 550,42 GNSS/IMU S8
lso 2lS 5 00t (e (gludinge wn TS Sy 5o (Sl v b S e
00 and el Wiz b () )l ppgal godizmin (655,54 (28 L b Jesdlysiws cpl sl S5 4 05y

AR cod gy 1y Gyl g ol Y aile (o sleonizin 6,84 4 by e 28 OIS 5 el

G0l 40 ol 3 solaiwl 0,190 —V-)

g il Sl yig a Add oy e 5l w0 )5 ) 0jg el o] slacu Ll 5 beolgy (5,5L8 axwgi b
D9 g0 o3l g Sl5091855 ) adgi ey (5058, oo

b aolio ;0 Sljgagidgs)l aile Sloxhne Jle SV gaze 4 6l oty 5l 5958 by, 5l oolial
2l oo lio (Sl] gagdy Joo b ganan loass) olis)| S oY gaxe

Blaal b s 5ed e 9 s b Bblie I owiige Gla>lib g Sladllas ploxl ) SSlj9agides )| ad sl 2
Sgb s dmogi oty (555518 (g, 5l eoliul it (55 AL Agd 5 Dl (55l

SFQANeee g ViNeoe Vidoo) ulieS ) sloasd Sl sl g and jskaieds Sbte sl 5538 B9,
S99 4 o Caglsl )0 Su e Lot )50 (6 25,4 (e Bblie )0 g Canloslitul LB (5 0% s GbLoe
dbios by 75958 ) Sa e pl

59 00 a8 3l cdilate Cog 4y 4z g5 L g il Slapliile )3 Sl (ISP by, 4 4l s sl

TS B azg 0550 VY g

' UAV Photogrammetry
sl ) 69y S (505 Olal Jolea (e (5,15 peiges alols L Ground Sampling Distance

D5l g ol oo e 50 ol (6 el F928) (6 9ld 8 i b ( Jguz 0 o 0 aslw] ﬁo&or



Sl (550l 58 gy 0 Ko coleMb g i g IFoo/o/oF F

AL o gi (gl olaty 60 S8 gy 8 S s Ll V) Jguer

S5 ulyl adlaice Cowg Al wlido

@ (s pas diile B Ll 02y 50 )
S0 (S0 Al g, (3l adlaie
5 ad o Vo (gilgp Cglan b slaolgy 3l oolarul

)l:.imoa.\;.?ls)l:&m.x.? Video

Yo Yl S S o b ()90 (655,54 iy G Ve

‘ . i ~ LS Ll aie b os wis

289y e b ol Jhonipy oy cubld 5 sy Ko V:Yeoo
o) g 4 Sod 7o 005l 5L i)

g cele G (63l Camglae b slaolugy 3l oolau!

B0 YL S SS& 0 b (490 (655,54 iy S 00wz bl i B Voo
}lJSYb&Léj)l)eg;qUJboxﬁjljﬁ.@GBM& Jlies \:.Yooo
o) ks 4y o 20 Vo e

(el Az (63lgn Cunglawe b slaolygy 31 eolanul

o YL S SIS o b (90 (605,84 BT JEWEIRVE S (R T RS B ViYeoo
L}"“"")J‘“’ b/ugm wl: Jl.) OA:J.: )|5).! WLLBBJMKAJ& )L.im V:Qooo
O g 4y S 2o YO 1 YL el )l o

ailols 3loolaiwl b yiewtlo YO 51 5 580 oliee Joie g Vidoe 51 5wl S5 alds agd gly o pad
SeSia> dolio SLly; 5l il nnsad) Sl (Pl 4 brpe Slbxde (85 050wl gl S5

Sl £ 95 bl —Y-)

g Al ays lp ol £y ol Wbl o el &lyl shls a0 ol 5l piicolan honipn b olys
wad >hb Slon eli)l dilaie Cany wihie Sl Sas 5 SOl g8 4 a2y b Canlioe GBSl
slecosgaze los,ge e Sledbl g andi whie ¢ S8 (gilgpn Cwglan Glgpn lp Sbey scosgase
3958 5 Rl 2 sl B slad o9z ol (B39 Candg g 2l 5 ol Ll d cosliil 050 ouizins (3 5 o>
DS r:l.?al adlais jo ol el 5:‘93‘ 316,10 0 40 laCadguss g ddlaio g 00y (5lgp jlme i ‘QJAT
25 8 azsi 9)50 25 9)l5e Cnlige Sty Sl o (IS 5k 4
Jsore o @3B 51 Byl lgs b pglas JBlao 331 5 jlnly Candg b sl p gl plol o pliovinl @
e sl 5 aflaie LIS iy 5 la e 525 3 oS
siniign 5355 SLli (Eds, b Sl 5 £ i €5 9

4.&]4»..0)‘ G)bﬁﬁya.}' G‘ﬁ wLyo )‘5]: Y- OO ‘)‘osfﬁjo)y oWsw)ng&‘sgu?}' °



4 IFec/)o/of ol 550l 5518 ol (Spro-Jyl s

adlain Coxog g olul b sl (g3l Cugloe @

SladsS Gblis )3 ogasn S (jlyn hin @

90 LB L pgal SThe CoxBae (sl 9 S (et 00 S A (09 oo @

255 plol dilaio 51 S (900 g JolS & ys0s (610 55t aS (G978 0dipy Colan g J LS ISl e
adlaie yo ol yiig Lyl boddyy Joow BB ol ey ST fogs el @

S 8 Lol Sz g Ly et odiomins 4y (09 4o @

w g RTH® FVP sl 00 J 05 g colon Sl 4 (090 joome

(GNSS/IMU) slyey corrdg 3 Comrdigo (i’ Ol jugend —Y'-)

33,00 052 sbte lan S5 5 Calae jshaieds pglal Condy g Caxdse et Sliad daosiy ples o

ool g Slawls jo adel polde flaicas o)lge ax HO § 0do ;> Sl ol slaools (gl 5928 ol
IMU (VL (sloass 3o (rizman 9 (39 Cadgiome 4y axgi b pol> b j0 4z 51.05,.5 oo 1,8 oolittuls g0y glas
g il oo oolatul LB cds oS adsl polie flgicds g 00g 380 (Kl o 3 LS aygly an) ol Cordg s
ol o yeaile vz o> o glecdo b paad ST e Slaize s gl 3.85 GNSS (goui 5 5l oola!

¥ First View Person
® Return To Home



@ omoorepeyman.ir



P9 Juad

> b Oldes




@& omoorepeyman.ir



9 IFeo/to/oF 2 ldoc—p95 fas

b ) Shanlie asliy g oolituls g0 Sligas Ll g o A ogg, o 55 ldse Sliles plowl 5l L3
Al o ol 4y 0,8 oy Cewd 039 Lo 90 CudeS g Lo i io g (loy 998 Cale; i ogdle A5 Sgad el
00 (52,20l Slsaline (3105 @l 517 Julos iy 9 o @lyye (b Sllee S o (b Slles
& ol |y Gl g8 5o (b Slles aods jsbas 5,5 oo & g0 ol (Ll galie L oS a3l oo
D903 (Gnped ;S LS (b g 5lyn (Hb otz 5 5SS e
1,8 o0, 3 Eon 0590 ol 5wl Seid 0 b Sldas gl 50 )lge aslel (o
iy §Sw (S @
N P O
O Slorlats g (299 €88 meti -
lon >l o
Slon gl s -
GOy s ;S B o (et -
Slon o3gamme el -
3oy slo,lel oladal fpows -
2ol (0,0 9 Job Al e -
JyS bls ol e
ey S okl g IS (A -

ey S5 e b -

WA £ -V
TS s8] e e Miie leiS 5 b e 5, 5 00s Vel g5 Sl il eolitul 550 puae
shosliial pas o5l 1SS () pngal Cunmlior (sS993 o9 (rBg) Dyge )0 g WL Agels b woe
Sy90 8iS el 1y o)) 4y 5b Cans a5 Sl alold b i 5l osli] cpuioran 5yls 1505, wianw 45T o

2SS ary

* Pre-Analysis
" Prime or Fixed Lense
*Zoom Lense
(It 1/q=1/£) (s dlay olsl o1 ool abols b g 035 i |y (oo b oo Aliold) P JS355 g0y &8 sl Ly 90 5 (kB oS 5551
e S5 4]y an aw gilujl slas g ol (g)h e it i el e ALl 09 Sl Blad 008 b U o olaS 9l )3 pasuie bE (gl
A o ]38l gyl



Ol ol 558 gy 4 (o SleMb/ g indi dg JFoo/)o/of Jo

g Llod 13 0)lge o] S9il5 alols 4y az g5 b wae Sl o

s ol b (saman sloatss as jshite 4 :(" o ao 80 U YO ) Jloy angly (owae o
o nl s IS ebar ol conlie (oaimin b Ul Togas cwae S9ilS aluld) Jly sl
W BH Coss oo 7o Job gy b paglas ;0 45 005 Ll s920 4 (qwie G5 alold
il i o IVO 5l Glog el a4 Jlgte G eSe o (Son) abol b oSe

e N yame 4 sz {(Jloys 31yt il5 Aol b 33 "l b Syl apgl i

Bl pwse S5 alold) abi b S)L argly (owie «Sljgagide5 )l 5 oS slaasds wiile Slordaves

S5 4 b oo (Rl S lod 4 55 5l el g Sl Cunlie (ouizmi JlaB 2l 90 U o 5 S5

CodsS g ol s)lgeal I AL bl S cage SYL W)l 0 oL aly slaowas

ol 3 dboe Bl (oli)l sllas g o faS oSt ool )] plSovinl Lol 095 o0 it SOljg05235 )

ST ey JynS bl b glse'T RTK/ PP Sloslive 51 olg oo ool S Laim (gly el

pan gl £gdy Lugmine 20l 5 (s gl AwlySl slahs)) S bl 4 4z g b oges oolil

Ll Slsn 2 hb 55 5 0000 npad SS& a1l Cenlige « Sk sl slo oo 15

sl )19y 32 6y Sl 3l (255 Lol o 1T Jlenr 65554 (izee 05

sobie a4y Co (SlasS 9 o514 (g 5l Al agd jo Sk aysly pwae ;00 0,15 5l

gl Plax Codgaze b (25 5l Vb SS5 0 b )0 ppgad Grizen Ol (Ply St p e

el 5l

Vgano ol ;3 (Ganrans 4255 a5 j5harets :(Jloyi 1 yioS SilS AolB b 330) 5L agl wie @
5 Ogbge ooliul Jb agly qwas (LB od b b e gy (g5 5l VYoo Sl S

Aboe Gl ot Gles (g (ol o)l5e 0939 D yge j0 (e 9 (I b (6,18 gal

Ol Slondasd 9 (yu1 )90 £95 (s -V-Y

Vgone so55, o yss ;5 (oxily Sils alols cowl ouds L) ja Lo Y8 18 L snizes slayl (5,8 b a8 ol o] Sgils” alols slars ™
W) yreshes Gz otz (a8l jhad Cunl (BT po (nl et Sln dlioe oS L o el bl (cenl (S5 aAlols 5l pl Ve L O
oS s Y5
" Tele
" Post Processing Kinematic
" Real Time Kinematic
¥ Gimbal



" IFoo/lo/oF 2ok lidac—p93 fuas

3 O oSy Sl b oaizmins 6l &jg0 )0 5 08l (49,50 V1 1S il saioins Sy Sl o
pga b U el YU slo FStop 4o ogasy o5 "0 5,8 slas) 0 05 13 ooliiwl 3,90 (49,5 ¥
(g 50

5 oz 25 G55y L kel il ol il peas G5 alols cwsia g ylly L ol @
VAl gl s oS g8 eiad (ol LIS Sl sl joliie) (e

J.wla )‘0)9}).} wL\A szd.:l.: )‘ Oy 90 ERR VY Q] JL@J‘ 052.3 9 290 O oolazwl S)90 ‘swd.c ®
o yoll )3 (mguime jodS EulS 9 398 (paiz p e 0jgn Ko plal e )0 WS (e

S8 ts 8550 9 4008 dgm JLad dled Dl pots danslgas g 0092 )10 )93 10 0¥ el Sl jg0 Ay @
RERY

2l sl (St 3l 6 nSslr 6l wdlioo "FMC w8l (90 baokigy i1 30 Syl azgi s o
RCWRRVINY WA SRR IS SSCON. S FIRP-JEPW-C S SUVILA S L S W PR N C R | e LYo

5t uls geog Voo ol 6l JToaul sae ol ool Jlade camb o ISO L o y90 ol @
Mol Feo

Aok ol gslade g oalndas A B Y o fstop b cwae ce s yial )y @

a5 ISO 5f—StOp s).’LM: Sy Ao Joy_).o Sl ¢y gual LS’L"M’j) )15095- p.,.la.u Oo9 JL:.‘B Oygo )0 @
Dgid yogdtte yglal CudS yuxte (6,90 bl d b Sales eus U ogd Cole ) canl oals (SEVL o

Sype ok by Jolao g odin S p b Cenbios (90 S3lwe eSS g (S)l0 pngal £ ASTas e

* Diffraction
¥ Stablizer
Y

Azl 50 g odizins g (gwie labd o olmlr Gl 5 0sd o0 ual uyg0 cdizmiw b qwde (53, p (31 Ll
I 4 Ghge 0 boe Gl )ls me O jgon o dw sileil slas g 0ad (5l ppgal dwaia Sl pae g
B 2L 098 a Lai> (502090 dwiin e & (25 Sl 0,5 515 el (59, oaizmin g (gmite Jald g0
oy Y (55 s laskuay 5o egase ol 5l eolinul 5 cuils walss psai 6,6 malS 5 )0 peal Sk 50 )
Pese

* Forward Motion Compensation
b St o o o2l )| SSE 0 b g 00 B 55 S 40 eizmis Sl (s 41 (6510 s (s gm0 55 1SO M

A el polal pe Giolidl 4 ymie Foo 5l 55,5 SO polie sl Lo o (g 4 JiKw <) SN 50



Ol ol 558 gy 4 (o SleMb/ g iidi 4 JFoo/)o/oF T4

AL o 1y cu YY 7555 L (RGB) ok ans Blas g )lo s pgai Sal cpnjee @
A5l anils RAW ooy b ol 0,055 Sl oy g0 b 5 @
lo ooiziw oled a3)lo 1) calisee Slaz 5o bile 5 03B pgad 3531 Kl a5 T ouioiiw iz slbpiumw ;0 1,53

sl Lls 1 s de byl oyl

SPpa SUSL 9> pdlS o pd Cpurd —Y-Y

Haze osh) ol alanlgas 00 6,0 (s pgal (SaeiS 335 (azmar else Sl @ oy (el 5558 5o
sy JmSoy ol 3l iy (6 laie l)ls TGRD sl doodionins (59, 595 5,5 odudy g lgn (Sogll Lég o S
L axg bkl oo G peal K8 o GalS cu o 1) (kEGRD/GSD) g0 0l s 098 o0 GSD L 903
SSE 9> 5 pgad ey Al (dame Ll )l g olgy glgil )0 oolaul 5 )50 slo gwas g oy g0 £425
G pS g 0db S e S50 6 RSB b e soloppsa oo n o el 5l L8 el oo polas

o] 00 oo)sT\‘ ws.q 39 u.:fa Q"‘ ML?LA wg) .Qd)f 0)5»‘)._:1( LE)"?‘G’ &&Aib\»

&10 5252945 GSD (yuni -V-F

g Llod 138 )lse Conslso 510 5907 GSD (s jo

@ b e n ln ks 9590 )00l GSD @y gual (Gl SIS v (als 5l (Lol Cudgumo (f
D5 Gl peal Sl SIS as els B ol els (k=GRD/GSD) 1k 5.

A w059y S 850 (Slrbaue Cds 4 az g b 1 Gle WY gazme (Jlrdue 80 I (LA o dguze (@
widi Lawgie Sloxdaws 35 51 GRD plyy Y,0 45 345 bl 6956 4 Cambioo GRD ppas JlSe SuSis
Gcds & Garw; jshieds GRD cenlie jolie joj Jsor jo 0ll e (@il wlde ;o e dee °,Y)

™ Multi Heads
b Lo, S5 3 eolatuls g oles (3318 59 ediziw (pl pslal Canl co ail ails (6 5 Hml Sl by oniouiw 51 (S 4SS50 0 1)

ol s Sl led Jpamn oS 5 285 35 ol oo (1 ikt ol 5 IS i,

2L g 039 gl 0 Lanseids B as)le 'y 3 SaoS se slul Jolee i) SUSa a> alwls L Ground Resolved Distance ™

b pyad ) glFel BB Sledbl glyia oliee sl



" IFoo/lo/oF 2ok lidac—p93 fuas

ks GRD jlone o3t skas gz GRD azi L
(esils) (il )
o-Y ¥ Vibeo
\o-f A Yilooo
Yeo-\Y \F V:iVooo

2 sl 3y50 ol Cs (el jslaied; 1 e Y guaze (Ll B I LB Cydgume (3
S8 axgi 9,50 TTCF L C-Factor jasli Cawmbge bl J5 0550 a8 5 yianiile YO yliae (Jmie o5 >
Al (CI) Glyme g alold o C-Factor o o fol> 5l maS canl oo (H) 5lg, el )l jslaie ol gl 0,8
SICF Lasls Gulul 55 GSD acwle sl fuizmed (ol 00 03,91 F g 50 ;55— oo dsles 0550)
95 oo ooliusl Jyd alal,

GSD=0CF.CI (a=$)

i 4y s gl calie GSD (500 =9 mm o PS=3.33 micron CF=200 5,3 L aiges olsicay
el el VAL ol jiaile YO ol

Sl g (olla slasles 5 5,955 lemlse Glosle 1ol 05190 b 5lgp (Suul 31 (LU Cedguze (2
ol Laa> gl aS Wilodged pog ke 3blie ;o ol 1o, glay)l Slas U JBlas sl ],y 1) 80 ()qiS jo

gy 00900 Cyuurs —Y-0

09b oo plzl b3 Ghgy 4 5lgn eogazme ()b

sloasss sﬁ; )Jij Jsle GLC)U@‘ &’L*-A )| oslal b ().la.: S50 pras L ooj..\m) 039y 03gd>e @

Sl s L) oldecSzeS slse Se b polas ( whieSasS slaasis N:¥deoo _iig

CF=H/CI ala, 5l g conl oo gebas 5 H i gm i) 5o o itign mobas 51zl sl bE CL i e 4kl (pes 2l CF Y
CBD gl CuhiS ( wde W (yldse (6 gl Lider Glie wile 5,500 sloyal b 4 H pyogdle ¢ elis )] bwgie gllas ax 51 .00T o s
oy gLyl b oo 351 polay 5l Jeam BB solas )l cdo pedd sl om o I3l (058 Shgets (asld pl Lol canl aiidly g olse gamedie

b olol aab alss cdl,s gycnlil Sed o loles jlspn 5l kb 6lsn slacussion 5 2lsp Gl lr 5| UL Lawgs beysgame (ol

el sl lagyl B anles b (5,988 lenlsr Glosls g5m 5l 2lsp D) e



Ol ol 558 gy 4 (o SleMb/ g iindi dg JFoo/)o/oF IF

a6l n Sl s 5l (Ko 5o 9 0l (i (2l9n G ngal Cua S0 50 ulide 5| 5SS
Dy o

s b Jolae) (a9, onSe 0390z 1 05T 550 wop Fo JBus liae 4 Slyy 03gume @
"0 g0 Ll 0350 0> (g 50 50 (GSD jau,0 S Job JuSo
g 0dld b lap yme SO Lead >l 9005 o0 ST > SS90 S (g j0 e pal
e plowil o o Fo pope oy b ydin b (CudS 13988 ) pno 50 JBlam U (610 0 gl sy o

Sy ol g 9o JBlam o JelS idgs b Hlais g0 ddlaie 4S9k

3l sla,lgs dlacel cpuuri —Y-F

9 et Sz b by Cuzr Sl ez 4 baye ojlge 28,5 Sl 0 b Cewlbios Slan slayly sl
2l (b laale Coz o )15 v JSL ey ST ss
oL Jhjg cu o
S1a>de wib 3% 136 T 6l (5, 0k B39 45 il (S1aieF & sl (S jd Lulyd 4 0 )
Db a8 5 Ly o
Sy90 yo aidlogl (b ol s Il Sz j0 9 LiS pecd) Ojsods Sloy by Cez -
Slon e 1alS g ol 59 (Rl L lagl 65lubl ez 9yl po oS W ol b slaskey
3 3lan sl sk Gide Slss OS5l 65T sl sl Sl e lioo Gl Daday
el (b ol (b5 I gz ogee b,
Ssbbgil Slaplais conl g 0l (239 51 » adgl (Ahb 4 Cons (Jobo gy Dk 4 4z b -
2 b Sl ppgal Sonl SS a3 055 18 b pley & 5 2ol S L L s e s,
Al ool e azgmead 170 Sl S sk
o) Bl e g oh o
el 5] Dl s el Sl Bllae g5 )1 )0 ol Colan (g el F5i8 Slam (5510 1 gl 1o 58 i
S §U)] Sl ST Ll el sl TV e (e 4 ey (Bl 95 5 e S 4 GSD L 5l
gl g 09l ()b abhis laglie (comie e oz 13 5lsn Gl )lg Sl oo il e (0l ]

Bl s e mrlaw (59, abbgs o Jdg  Lawgie gl s b cenlio 1) Glgs o 5lg

.mp@)Kbéjf@u);L;@M&;ujg;;g;j&?;t&,.;wlm,g\mgw.\,auww“



1 IFoo/lo/oF 2ok lidac—p93 fuas

oy )3 5lsn bl (b oS cunl O e aal iy (FopiS adlane STl oo JSB o

plnil adlaie 280 b (Job slinl) )3 5555, (Hge sloonipy jo 5 adlate Job slinl) )3 b L
055 O @le (598 0508 Al K 352

—Sr0 slly) bagls sl b cqzpe slo)lss o 2lse )b ppgal oS s, bale cg o

CodsS g odem) Bl 4 (lr lajly 5 Jlgie sloSe jo ale Jsb i 098 plxl (25

O Blo G5 500 0.8 4yl o 09 0 yige Silisogidsi | (6 par kS 5 SYL pglal S BLS

YW

»olal poye g Job gy (yuari —Y-V

1275 )8 4z g5 090 b (RS OIS pslal (2o 0 5 (Jsb g e 5

als o050 9 Jsb sletdn 5| Sy med sl TAe—TAe JTonyl cdls jo pslal ooye g Jsb ey -
b aey Ve Blas o050 5 (Jsb (Adg ggomme 9 998 ST TP

3850 Olejide 0 p Sy 3l 59 Wil elge 4 atnly) pglal oo je 5 (Jsb dg Slpnss -
4 S (90 S5 abold 5 5lsy el)) sl ppngal o b S525 o Jlsie )b nsal 90 o
ol oo jle 10 9> 0 0o (b sla e

5 od iy alali Sy gaman Lol sl Y olisren pslal slaw 058 iy pslal (hig az e -
oo adgi o o)l Bl pgak Ll gaman Slatre cds Gsfen 5 plebl colld odo
shoslinal 5 oley (g 2alS Sbls 4 Silisegdes,] CuteS (rizped S5l o Sid v (5095,
boe lBl pslas 5638 e (Ao

Sl 4 g b el yitey 4z gllas V¥ 5| len PPK/RTK Slaslive )lxs Glyouil &5 5000 -

Sls JalS S et b1y Lo 5 Jsb b idss ols e a5t plSocial

(l9) blio sla)lgs (2l,k -V-A
Aol 5 030 Sl Ligl33l pobaneas aily clolonlo b Eols 6,05 b ot SliwnsS 3blis o -

29 plmil (ol )9) blite slajlg (>lb Cunbige (79,5 CutS o) g 4l

ST . . . o . e g - . . . PR T \t4

DS B el pley 45 g

n=1/[(1-px)(1-py)] s ool il Pysso 5 Dx Job Gidsr & 4755 Ll (ligeon uglas shass aplms (sl SIS ala, 7Y



Sl s p0lp 538 gy 4 (S0 leMb g i dngs IFeo/1o/oF 1#

5 G515 Az g slo el ly (Sialy 2l 5 aSes alSoial (2l ol ol jigy e 3blis yo -

b (b Ssb e 3 Sl Sy Jilas oz 5

oy <550 Sl o S (>4 -Y-4

3 celio slal 9 YU (6 par conl S oyl SO L (sleaS 0 ceal ( oler gunadin <o 58l 6l
bw)&jJ)MS JaLcud,.&cuj\fe CES 09 oo Eels yol oy cﬁél”o Cw! OMWSSMGBMJO oy

b el g Sllasde Cule ) b by JuSo olaul Vi e

Gy JBsl alae) 998 cale, o1 48 655 0 ool ol 18 )6 S o

254 GRD Lyl 50 5 GRD oSy (et Sty oo 505 ol o515 boghas

05 6 AEEwle S L akis Sy L GRD a0 ds b JBlas o565 50 oo 10,0 3540 0

o) Sz 9 J S bl (21l -Y-Ye
Aae 50 ol ceslie Jme g alali 4y cwyiwd B 040 plsl Google Earth &)1 565 asle glalae o bl
D5 8 e de el oo S OIS S g S bl by 0,5 )8

S g S Bl 53, lsh aizidie gl o aibly g0 5 gl LS bl o515 5 Lol @

- Sldavs 795 b (saman O jgod ¢ Sldaus SlS6 OV sace adgi dolie lp g S bl @

S as J5 a5 wigd pleils slaigSa b sl oo ;0 Sob 90 U 90 0 J 8 bla S gba;, @
AR gy |

g o enlie o515 L Sk s o S Ll @

S50l 5 (o Sl 9ol 50 0515 b e oS3l 5 o (5550 < i sl o JS Ll @



1y IFoo/lo/oF 2ok lidac—p93 fuas

sbly jo ‘scLéS)l Ll 39 g0 Amo g 3,1 Sl ais Scwjl S8 a5 (5,900,95 sleoign o0 @

BB Oliee a1y U8 L o515 plgiee 2l PPK/ PRTK Claslie 655,54 ©j50 5 @
egaty A & yile (liebl Sl wse) el (Byme Slla>de dhalges bl sls (palS 25
(gbas aSd omly plociul alaulga) j500,65 (gl pasds 5 olis)l SIe DY gaxe agd 5o
Sl 65978 oy J S bl cenlio slass 6 25 S
13900 drog Jid 0)lge JyuS bl Jolgs bl )5 @
&d) oS sl plp aw BTATAS Loye g Job idgy S o JpuS LS Jold -
Dgb 48,5 LI )0 (e (55, (S S5
O3 9y pSe bl plp 9o G717 (poye g Job by Sl po JyuS bl Jolgd -
b prels sl
wids laugie slas ViF Lae Bl ool b sl PPK/RTK Slaslie 6,05,54 &g 0 -
V.0 Sl b o) 63, oS dawgio slal oo B 1, J,uS blis alols g5 co oSS
Tols Ghalidl e 595 yeskS
blisoas 53 Jolgd il Glhae S SYgame adgi Bro (5 loppgai | Sun ST -
Db o V0 G ps S s Slgee J S
S bl ol 5508 culie Jolgd b S alail gl 0529 @l i pdy Oleebl 6l @
1S Wed (b glaisTa adlaie e g wle o
Wl 392y S alall Sy 05 S (o) 59y oS Lawgte Sl il 0o Yol Jolsd o -
sl
Sk 5l eSS wls Gl gs )0 S blis olaas -
WS 18 gaincdine o colaiul 050 J S bl jlalolds o iy 0 -
pel (25 alak a5 o5 3blie SLbl o (pizmes adlais §ye g9, Sz b Gl ol -
RYWIRES
Ly 55 5 Ol >y SLBI el o bua 5 S blis abis il cds b slp -
33 395 el 055 3L 3,50 £l g Slrane cBs gillae S bl weles s conl p3Y 1S

gl Aol ollaz (>l )0 (eSS sy S5 b Censlio D90 (nl of

Real Time Kinematic ™
Post Processing Kinematic ™
o glaases 10 Wilg o (Jos jo o] 4 ylicelsl Gl g Lo g ,5lid anwgi b polia ol aglS V.0 b pl s 00 aibin] g0 ogas o™

b ts Josdly g



@ omoorepeyman.ir



Pow Juas

T Oldos




@ omoorepeyman.ir



4] )Foo/)o/oF ‘;'/"'“7 ""u‘ L5 4

0 ) ‘5)|.>).g¢.\‘2~5.§ ul.alo.c -¥-
Wbl gy Jolre Jold (o (5,0 paids Slles

HEG ol | asiuls ol | - ¥ -1-)

O 89y SN i s ady ) S (59, S o i Sl g S0 4 B aile sleolin,| o
PYYD o)lods 4ol Comge) 5585 (5,00 padd (Lol (wliie )5 sloaids 4 Joll s illase
g on sl adlaie ;5 (V¥R /oYY £ 00

Wb Vies gV Voo Ni¥eooe la b b 4t 4 gly ob 51,5 wle cloolSil alols iSTus
ST ot b Baile oollins! Jore (1592,55) 1y 50 0ll yiagl STV 9 1,0V o5 oy
il Jeolgh ol Blod | 5 jgoma o 50

Gillas g (5 lo paiss loslu @il sleolKiws! 5l Jasl b Baile solSuw] soman Slaise i @
555 oo Aol V¥R o TIYY 00 PYYD 0yl ol Cunsgey el yimss b

S Y game 4l 5 atd oS> bl (S bl Faile cloolSiny o oolinul 0,50 glis,l o
e lone Scsog8 £l ) @) By 5 a3l S yiagh )| b amd 5 2l

049 95 4 I Gl ogd (g ySojlail wdgsy el b S tegyl 4y Sgogss el b jshaie 4y e
Lo 515 48 39059 5 oo ol 3555 lows by e (sl 55 5% 5 n) oo 25
3590 ol Fo 5t (ool )| B g aal anslas wST it U315 s, & 3955 4S9,
ol padds plojle bawgs oaddil)| Glpl wdgsy (o Jow 5l Gl oo pol> Jl o sl U]
clsolie ;o 0bs55 pSojlal Jhg, Wb Jlb o4 0ges colaw! http://www.irg2016.ir o5
Ol 58 S WY gase

bo3g, ;5 15T 5 aril o UTM Slatses piames 3 oddidngs sbodidds olge 251 0 a5 bul 5l o
JEaile a8ty eloolfiny] coled (gl wliiio oy 4l 05 o ooliiasl e Slaiseo 51 lpee
sl a3l

Db oo Joe SHo ey gy a4 wliie 55 aid agd O Jeadl g ases 3l S0
S g9 Jpes bl b o5 cuai -F-)-Y
3,lg0 oS, cual g ol jghaiedy (bl ool b alols ViV e Sbul> iSTas) Wed oo ual ) (S5,

12,5 )8 4z g5 9 90 R3S



Ol ol 558 gy (Ko SleMb/ g iidi dg VFoo/to/of ry

PLES a6 2 Pl by (Kbl sl oy Lagi 55,0 slul &9 53 @
D9 oolittul &5 el jslaie 4y 55 0 g alsS o

g odyd palal ;5 osFa a5 0T 13 G950 4 Blo L w15 Gl IS @

Sap olles pin jo LxF )b 5l olaws b wais plol lgp 51 L3 ()08 <)L oS 50,0 @
LgLQMWM‘)WOwLm‘)JMAS}QJ]HS.L:LQJAAJ“AMIJM)WO)‘son)?U
gl Dlaises Gl (59,5 paw S bogoad 351 508 (gl paia lojle ulde S5

ColB cds 1) cwl 86 cial b Coglsl (6,08 CE L g cine) o5yl Oldas o aslie o @

iy Gl Sy 0200 8 oy o 5l Wi n S 5 S5 Bl (oS haali

Sz 9 5 bli sl 5,6 gumanw Glaiso (pai -F-)-Y

(oSl g 6l o log alols 4o bl lmlr pas 5l b CEG Cuxbse s o @
&S spgal ol 5l eS6 g uSeslasl loy 0 dgd oo dnogi Hekiie | slp 0gh ol Ll
g 4355 wbl Gl b lae 4 Cars 55 Cnndgn oaimoylid

el s el T8 o 5o ny Sz g LS bl e ke id sleiS b Slaisie @
09 ‘ol:;;_':‘ )lf..\.;l.,o oKl &S gl

0555 bl JE il aladi oy 5K05 5l el Sz 5 S bl Slatie g pSojlul o

A3 b dged solitul 5 SeileinS oy, 5l Ol oo Sl by, 2 ogdle LiT )b CanBge (i o @
Wi Jlme iz slas VF 5l a8 el o 5,6 RMSE b _jlaises s a5 aiSi ol (38,5
sl

alagi jo bl Cansl oo (S oSyl gy A S LS Clls g 6,05 S )b pus Ojgo o @
a2l )0 09390 sl Sl jgiws (p 3T U Gillae olid )l Slxdave ahl Cids O jgo 4 S
Dpdy &)y

Bl Jpus bl gl sl guman aidi odg ol Gyl S8 ) 5l Sam oS Sie0s @
L3 L Gl 1wl j5aS gl pands plejle ol bLS oSl b B 5le g 035 S e )|
GPS g, 090 Jae J S bla a1y lesle aSls G gy )| wlelas )| GPS Leveling b paiins
5 linsS 5blis 5 yioslsS 30 5| s az yo alaii 5l dlols o5 el Jou3 L5 b, 4 Leveling

9 b Gblia )3 askS ez



rr )Foo/)o/oF ‘;'/“"“7 Uum_lo}wu"d

9?6510y 0 gl Sldos -V-¥

(23 )l pngas Gloj e3gazme lgn jezme S 5l (Slegdge sle b (2l9a ()10 pgai Slibes bl o
ods oaldy oy aalol jo as Wijle coenl lg 5l am g e (B sl S g 5l ) oS! s

12 Sl 9 9 5lgp jerme Y-V
2375 513 e Wb jezme ditws aw 331 S el
D) (Sl aslialss jgao wiile (g0 lse Jold (5,545 plamlsr Glojle 5| (ol jome dS1 e
Silan Sasgame b slaglis)l g 3blie )3 5lg 5 sln jome 9 Sty (2Ll
land gzle 5l (ol 970 351 o
350 9 (S0 paddii 0395 )0 Ko (camy a2 pe Sl b y5iS ()0 el Lol S (S8 jeme BST e
S Al dw 4y oo S poogdle Wb S ,G alaly (pl jo 1 5iS ()l padds lejle sl
Slgas ooy5l Geb 1) sty syl 58 Sliles ol bgyye o3V slajome sl 5538 5 (e
e 33T a0 g by lojle 22l g (28 pllas 280
8 9 3lox s9me el Slrossm )0 NS axlye Lawgs (M slaJoalljgiss oyl ool S3 3
Loy 68 (loolSins oot piite o 2Nl colo anllyginss oll 5 3ol 5lays slosme A3 09 dmlys Lae SHbo

Aol slen oley o

s2l9® §)10 5y guad’ (So g (Floj 00guze VY-V

Sype aihie sbo Shy Griges oisn Sk A k) S @bl Gl s &L S @
e DleMbl 5 4t ags jshaies 2lse )10 5 el Sl Oloj Crre (S psbar 9,10 (5,10 0 905
gl alS Gidg il lul olse 5 ol Lulid oo jLégs S a8l 5 Blo lse o5 cul Jloj
Al S a8l s 0 g ul ) Blas Cuxdg 0 )

Sy W) Glg Dlilas 555 9 had @y az g3 b aS 09 bl slaisSa Wb Sl (ele oogame @
sty sl 3925 5l 5 A 3l (65155 52 cpoud b bl atls 1,3 581 GV a0 FO 5 VL
g ol polas ;o

2ol a0 B gy Jlad AT (Sig0 )0 (@il 8) lad By jleante Bble 5l gy pgal

il e e il slolis BB s g0 o )lse oS

Mbk)&&)ﬁc_bm‘.&ao)& o ).‘Sl.\:> @Luuvbbf&&aﬁdf)‘ o».&...uy A.O.L:.‘.am



Ol ol 558 gy 0 (o SleMb/ g iindi a4 VFoo/to/of rF

pll 059 I a4y Gl T 5 00guzme S5 50 (6,0 paal Al LSS O-Y isu 0 aS jshiles @
500Xy gl )l Ol s g b i > a4 Clbls dx g8 Wb ley e (Bl jo ien 05d 0

055 Oygo Slap v ol Sz, e n sl sl

og (Pomoy ol (pumai -YF-Y-¥

iz b S Gl S50 Sloyn odgamme gl coniyy relas Sy g Shlon Caeglie Cudgae ay azgi L e
! Gkl B9 Slacusgize 4z b Glo S obar d9dice s Slyn (S ol
Dyed 2lop I pgai |) adlaie JS ool

5P ye slaime; oy 2 il mlo s 5 5l e 5 Slawl s brz i Wl oSyl e @
lSel 0 b Sl e g G o IS 5l g 4l |, alols oy ity teez 35,0 5 catils 1,5 31 Ll
g Sl 6l clin o] b Wb ol ] 5l ol UGl g Jayl s 4y azgi Lo w90
Al 10565 005 i

Sl ppgai 1y Giloy adlaie 5l (ci50 b plas g ol ploxl ls s cpaim (lgSoe Slon ol o 5l e
.05.0..;

Al axsls se>g Seed o) S9) e Job aal oll s Wb (s5lgp bl o @

ap 3l S slad yios -v-v-f

S Caole 1) sl Sl OlaMe g 009y yhedne (s g0 s jouo 5l @

Ql.s).‘j‘..\}l.tu"wt.’ubl.tu@?swﬂw)‘msooW@)f‘)m)bdywAaj o
lad J S ol slocaly axlis™ j0 00l S8 Jeow L8

Sl 3 o Slos Coro 3l g 00ls plail | slgy slo idn otz w03k ol (g3lailel) g cuai jlas @
b Glaebl ey S oS g ol Sl Glgy

led (asine ddlaie glolil jlam |y g5lsn slaoKiws! I @

S99 58 bulpd 4 axgi bl assia b g CodSL polal S ln ) Grapes Sloclas e
w2 ol )90 50 eolaiwls g0

cuslin Jore )0 abgs o slexS )b ceai L) ool )] SISy a> G g (puionn ) S (6l s yaelip @
REXWAE Y

Ded yielas ddlaie plaw ;0 S g S bl gle o5 cuas I @

& b lsi S et o) plowl Sz ge Ll pi & az5i L) Sla s (olb (sl LS 900 slaogee

oles (651051 olge Dokl 93l po 1y 5l (A ane LA g (b Sz i bl



ra JFoo/lo/oF (o Slboc—pguw fad

S e Juad 10 pglal Lidgr JBlas cosl p3Y dilaie JolS 500 ppgal sl jlgp iz a5 g0, @
88,5 Cole,y calize slajly
Geb olgy 91 Sly 4 pladl cailaie jo S8 5 (Sused wlge 5 (2lep g Ol b 4 azg b e

wles 5 bl glaiseel 5 o slasal, azls

oy oo ] s -Y-Y-0

b il j18 Ll i ws jo ol SGlas G e

b Glebl Slgn e 59 (Slnbre Sl 9 a0 5 0y cenlie 3 Shes

gles gmile alimdaaliod 1) ol 1 yyslas g oads >yl obd yone (g9, 00y (o2l @

s almil ) eyl Slaladl g anls lowsT ) onlye Ll | boodiyy g 4 dzgi @

by lsebl (ol )] SESE 0 50 g ier; S 1 I gy g slaai 4 pglas 3151 e
Sgh Culey o] slesaly auliS Gillas 1) 00i p 99,8 6l (ol Sllam>Ma ¢lg p pledl o ;0 @

ey i o s s -Y-Y-¢

Ryl GloadsS )0 pegaty pgal (SaiS §ISO S Glidy, Ja 5l polal (g e coiS 51 @
(a5l JuSoy o ST pgeal (Fa0iS plie) wiled Jual> el

9z poe g ddlaie JolS ilgy (o8 S92 g pac jl g 00903 (cwy 2 ) Slo s e b gl ST Sl e

Feie 4253 V0 Gl als g 0dg 4253 B 5 Jyere O jgody S @B (5)l0pngal ) pgbal YL s

b liedsl (asb
S0 2y gai (0,135 ans Y-V
23 Wil g as 7 Cewgey Bllae Slon 2 4 by Joloz 5 s)loppgal Sles ()55 658

ey Sl g -Y-Y-A

D9 )l g as Gl p (b WSl
rolai Cordg uani 9 (65,10 p guad 351 g0 Cardgo (it Olualie ploil -V -Y

G310 peal 351 p0 CaBgo (pmad Olualive -Y-Y-)



Ol (50l 558 gy v Ko OleMb/ g 4lds 4y )Foo/)o/oF rs

23,05 )18 4295 5 )90 Sl 2 3)l3e S pnsal SThe Cumdge (el Slaslive plxil o

ey oo cobB b glojlsale Coxdgn nni slooni S (55,54 @

a5 oaiyy 3l e 5 550 sl nyed Vb B Sl o SVl s 00 S il el
Ca38 e 5l @9y Cambios Doy 50 Bl AL 3929 o)l9ale Zlgel CBL )0 sl (omile
Al paseiie 5 03gy JBla T iy 90 Slaisis 35 pe dy S (3]

P 5 G Sl 42,0 V0 Gl i eli)) o o jlsale 2l Uy BBlas rils I8 e
O LY oogame 43 550 Jsb ;0 PDOP jlade g 005 nS o6l o

5 Lo lsale 5 (o)l glael o @lo 3925 g (GO ) (a2 po olSimal Slsel o
o] (59, 2 yans 048 S

S xS olr Hslaieds (she & yo SoolSiunl & jolome ) Elgel 00iiS (uSwie shaw Sgzg pas @
Bd> Ol 4 e slagm] l oliiul b Tlgal b (6 wiz oty Gilas |

Sl )9 oddicaal 000 yS g S &> 0 o] (59, yiuo 00 S o Sledbl ol @
O 25 L s plospe sk

).lgba}' Canrad gy Olaalie -Y-Y-Y
g on plsl PIMU Jlos ol (6,505l gitacw 51 oolainl b pglal Camdy fund Slosliv
Sl Condy g oo 7 Jlasl sblg; 5l BT & go j0 €0gh o Juaie (ray90 4 IMU oSl

|y jisbad Condy et Slanlive 5 dges 5,503l (55, Foo B Voo Yoana) Yo 5 L1 oy

.0)3] Cawd A

o) (oSS Sldos -F-Y

D935 Cyand o5 el S938 5 )lge dne) eSS a3l LS aiile (69,190 Jold s oSS Slles
55 ol 0355 Slass 5 L llae LSl (sl 5 sl

" Input Event Marking

" Lever Arm

™ Multipath

" Inertial Measuring Unit

* Boresight misalignment angles



Pile> Jad

Slwlxo g ool o p
19d ocdio




@& omoorepeyman.ir



ri IFeo/le/oF s subcdio Slavlro g Lodls 430y -, lgz Jad

ool 0550 Wosls plals> ol 5o Glais eSS g CetS L aools 6)5]&? 3 ‘5>‘)Jo Sldes 51 e
Silop Jels Slegoge Jad (nl jo '“‘\';)5—‘6" o2l 1) S S gamme adgi waie CS Loy g ad S )8

JJ}MJ‘SA E.:J.m.) )g.sl..a.}' (SR W 9 @‘5&5 LSJVJMLA sﬁsLaS L)“’)‘QJJL}”""’ s‘_,’S«)S 6‘.&50&‘&

S5 godls gijlo u—)-¥

bl ey JyS bl § onSe Glaize e cwain glaools 4l 4 500l 598 o ( SeS slaosls

bl w‘bfs (5‘)-’ sa‘u\.uo &.)L.LQ_C a )Lu 9 0 ‘5:‘9& (_g..\.uu.l...‘c CJL..: O9s 9 ALMJ ‘nls.?r...m‘ u.cl.: aS 09....:‘5&
(S0 ppgai Sl Casdee pmad Slanlin Jold Wil o SaS brools s o yralS 1) ey J S
el )l S g el )l Slamlice d(aygly alold) o) (2)l5e Siog55 Slaslin « pglal Coxdy s Slanliv
IS e 6T B b oler gancdin sla g, all Se> g0 (goman sla Jow g baidi 5 e Slaslie g
Sl a8l arwgy 2,5 blS gaman Olaize 5 >, (3o azg slo ol )l o jolaieds 358 laali
Srel S5 3 ol o )0 a5 pslal Cundg g Cusdge o Slaslive (B3l0 (ogas )3 (Slrdss aslsl

Ded oo Hlo s Jalaie ol

29U Cumdy (et 9 5)10 51090 35150 CaxBge Gt Slabin 3510 5 —F-1-)
g o eSS Sl s a5l 5,50l S528 10 GNSS/IMU &lewlrs slo 5310 5
iy Tt Juolgd 5 o i GNSS (55T 518 35 p0 Cornign (s PPK Glusslxa @
il 395 Jolsh a5ly 5508 o slaelSigl 5 o i GNSS ¢ 5 sy iy o 422
52 0gd plol o) polas g a e o] Wiz Slaslive leolaiul b wl PPK Slewloes o]
S yoghS 00 glads jo ey ol ds JToasl ) 0l yiis aolKias! ol alold 5 sloss ax
2gdisn plasl (VL Como b oiyy Curdse (sl PPK Slislre (o0 ]
Slalive Grdli 3,0 51 0y slabizd Corndg g7 S 1> yrn (g3l o5 k0 Slolxe @
GNSS ¢§IMU
3 2 wile gl S slayially 5 o0 plowl allS L8 L Vgors wlaalie ol (30dls
Oey90 ¢ IMU Jlasl sblgy «lever arms) yu,90 Slaise 35 0 4 Cad 5] Co3S yo
Oy Al oo 3L 0,90 IMU 9 GNSS cels Sloje 9 (Boresight misalignment angles)
Aol asls GNSS (6l 00 i Condge (s 5 wLIMU
2yl (2B azgi byl gl o
Sl g Suxdge syl (69, (29,0 b 5l nsla (2 Ay slaall gl
5 0a log w0 GNSS g o0 cels Wb jelaie pl (5lp 055 oo plxl L8 al> 10,0 GNSS/IMU

" Trajectory



Ol (s riolp5548 gy (K0 e/ g i g JFoo/)o/oF o

@ (6,0 pgmal 380 alad )5 (rye0 (G 5 b Jlw)l Gosb 5l Bl oo Svam Glagt o

polad o310y gy -Y-¥

oais 331 wlie (5,9 bl 5o ol (Gl 598 10 ST e e slags ;90 5l Jol> polal aS g0
ol el ©js0 50 5 b)) el g Camlie (s paal (olse 2b HBLS g gl Bl ) LS sl

Oj.o.t uﬁio.b ‘) Lbuy‘ ).:9La.a w‘].hasj LS’L""“s) owbjob

2ol moh wals g b, -V-Y-F
S gazme 10 sogass ol 55U 45 098 o w51y g 28,5 alais pl CeisS LmalS Crge pglal 4o joi 35>
S e 2ok 5 il g oe o] sl T omsS @i @l (28 L g Bl GRalS (6l el sgpie elis )]

pobad Cawlyis g 2 lubgy oguge -Y-Y-¥

9 998 plxil (6 i CodSL Gpgal (B)lse 2b LBLS 905 o0 crge pglal Cl S g alids) See
b S o5 5 R 50 (25l88 (6 g e (e g a8l L8] (Gamas slo o g SUSlge5u805 )] Coh S
29 (S iegaly hasd 9 Gnyge S egasly Haeml IS Jlgie al> e 90 p0 pglal conl iS5 lids; Sge
Dgdion plml T 98 S yie 920l gamsl IS sl 5l Cably g gl G (S5 (55l laen 358 o0 plox]
Sae Job o il lulpl Ol aawlgay alie palal 0wl S g bl Ol ioes
g g8y polal TS pe 0ly Joaws Byl 5l (sl g
Slaz zmal (il 53 (b gl 5l cob olids) eal aile plallas S5 pegl) (gl IS Al 10 5o
Grby (S ytegsly sladae b o asile 5 Glp obaw olidg; hals mumal pgal slaadsS o lidg,

aS Gb JM &’ u,uLw‘ y» )JjLaa O é.’).a-eﬁ.:o‘) LgL&:Lg)lf)LwL: o-\.»l.o.a.ﬁl.’ s«_i»)myo‘) J.M.XJJ 4.1.>-JA B QQMGA

9 Slaslive fr (ommolio JS5 40 5kl Joe wlel 5 1) Loy T sl a8 el Blast slalas  uSe Slaslie jg5 5l Hekane (el Sgxd 0 ™
Dged
1 i s DV spme 5 Slanlice adS g 1 Foilul 6 yem Beb ol ) ola it sl oylel muss Al Ky s augs b T
als aalys cwsS ws i b llae Ll s, T 4y 5 Silotins slallas Bis 5 S 1S5 & g0
" Radiometric Calibration
" Radiometric Adjustment



r IFeo/le/oF s subcdio Slavlro g Lodls 430y -, lgz Jad

robal ol S gtund a5,k 51 G gl bowd b oo EelS 0SS e e 1) pglal Cenl S g oLty
Sl pgad Jlg o 0 polal pl S gt muomal Conl Jig 09d oo plmil Cl ST g olidg) Slvoral Jlesl g

IRV P TNV W T ‘5119:.0 laylg o Glroral Ol 90,5 O a0 Sy O 0

S A @ el (£ 1P pglad Jals -Y-v-f
(2l Can VY B Vo) o VP o OS5 (g5 b 09290 SO o e (sloyn 90 RAW o5 53 glal Yoo

Ngd bos Swm A gRGB () polad b polas cpl casl (oo o B3lo slali8le 5 L LIS jolaie ab il oo

stlsh uiaio ~Y—F

bl glzel Gk 5l as cul pglas ()15 5 (o g byl anle 2loe guncdin 5l Gaa
2355 o0 plnil (S5 Slaalive g gy J5S LS Slaisue jleslitul b g (ouSe (25
(SrRlSed Sob hSas Jold wabge lalBle s o alse gancdie Joliie Jolie i3 ol 5o
397 5 Ol el Slastel )l pelas (28 B 2aVG g glAl (el S8 slasSsh ny 4 s
Copndg g Caadye (eend Slanlice 8 yme g el S528 Sl ay S g J,08 blis Slaslie (8yme I gl S
B9den Gl 05 55 a2 g 0 590 Cambige &5 (S g 0nd 03ls udg claslive (23 )9 9 ngla
shlo cwl o3 ol polas ) azsi b sl o g ool o3lo (sl colaiuls, g 13800 3
SIS RUILIEINE
695,9 Sools Lo b g i 4y S (092 pdySllasil
ilizee glacue b o ol ) LUlg lls @
Slaalive slp oadirmnd slagyyg g Lo ally (Byxo ISl o
slaca,d 4 @l a5 Glne Szl 5 2led p3lie) ()99 Goeml S Slo el Gpns Bl o
Gt o5 Sl I3l 5 ogas 4 b lile 5l jo oolitul LB
bugie oupe gl Jold alajbao b g (20 4y layiall e c80 Ll c LB o
S bl (59) 2 (2l oilosdl slas (oo Lagito (onpe sl (]S bl 5o oniledl
S Llis g 08 blis o oLt sgmg yoges padeie oSl @

Bylaie e S5 g o8 A b pglal olulid LB e

" Self Calibration



Ol (5035548 gy W (K0 e/ g i g JFoo/lo/oF rr

S ol S gid Saby Jusis —1-Y-F
il B 2 4 6 el F9i8 Soly LS5 ol e
braz 3 sl S el 90 55 5 (510 9l 35T p0 Slain g oSe 0)las 5 (s o Byne @
3l o] jlne Byl L o on
a0 bl e Sl b oles brz 5 ey Sz g J8 bl Slaiee g ol 5l i jed bne @
)‘}é‘f’)j
o w3l el Sa g S8 bl 5 ppad ST Bd> @

Syl 9 (S gl p 5 4 uiais -Y-T-F
Slacadgasme Jodo 4 a5 50,0 Wisd 5o Glejed jebar Cunli oo (Ol D j50 55 059 0 piglal (eled
3,905 5510 (sl camlin uSe olaws ST il anilas 04y Hlojed (3510 p Gl 58l 5 55800
Sy SIS a3l 15 @ 57,558 Sl sty iy 3 55 e Sk bS5l 5 4 ol 5 o
2,5 )18 azg
slasl g 009y aline b Sgl 15 olal oo 5lgy slaylg vl jo (o belas KVl o> 04l 2o @
5L GlaSe Sob n5 e 2ye 9 Job
Sl 5o 5l Syde Jlgi 5o o Wb Bl )l ngal lajls 2 dges Glinl) o laSsly o5 o
Dol S i wSe dw jo Wb Blas g4l ppgas sla e
LS Gl & 55 5 008 465,555 ,5 slons lialons (slacS sl 5o 5 it JS Ll 5 s o
g g yeSo3ll 55 T e S S ke
ol 5l Jols Sl ¥ gamo g 8,5 1,5 S5l )90 alilazr o3gy S Oj0h Ssly nj 2
Higd (55lwaz LSy g oS 5 ol
bl oad (58 0 Slaides Gllad (o) 2 oMo daSoh ) 550 (i Bl J5S slp @
330 (st p by 4 gl o S i (o aw ladae b dagl o ey S5 S

O3l IS 095 9 (gl el S (5o ol y by oudisd - Y- Y- F

i 1) lap)T plgs gad catian bl awain b oy 5 oz (qude s Soyte f glagyge a5 Ll |

Oley Sae )0 sam saoigp lp gl IS polas slo el )l 5l g Dged (gul IS i ST e Lo 90

" Manual Tie point



rr IFeo/le/oF s subcdio Slavlro g Lodls 430y -, lgz Jad

9 be 4.;..>-9J C;Lm).,.n‘)l.: uw\,...‘lf 099- L)’“"ﬁ) )‘ oolaw l) wbsn 0)5).» Ry 4114 b; oolawl G;YB.L:

Sges 3,590 0 1, sl
J-QLMJ f\ch‘).g JJ..A ).».A‘)L: 0d GL@‘ alold 9 XO0,yo ‘;ua‘ alags Gl?‘é 4...7-9.’ ).u:‘)l.: dw 5 os){.c ‘LJBA.’.A )5.L34.:
gl g3l Joo sl 3 D1b2 il zlogel PIpd 55 10 5l zg,5 lrsel klkd wie el glosel
o o] (6l olie dlaslds il ol 31 0l oo ol S 015 s 5 solials ge uSe
00 3,513 Ll el )55 ma Slo il go b (BLoT 5 (I i slo il (Sily ooy sl g s B3>

b Sy i pile g

Al caws as T 55,51 "

25 bl YU 5 gl sl —F-¥-F

25 518 azgi 9,50 hi3 0)lge (2,5 LG VL 5 gzl o

AL g glpal 09d oo cge polal CunlfiS g alids) Seute g gt RS Bl n i
D8k ol s (g it Cudbge b (2)lse S

S5 ek S5 )0 el yellS 395 5 lsp (Sl gl CekS ial33l pslaien
D9 o0 Aoyl yuidrad Wbl cdloniSy CeiSs D gods yglal mhaw o Wl (2,5 bl
3385 i JuSy Voo 5l sk 3 05 bl Jolss

ol £33 5 YL B 59 plowl Lol gl S5 ax b Cewl g0 28,5 blis 2 el
2gd Jol> lse

Al oo ial38l aSlil alouinl Wgl 0uyd (6 yiion plal dlaws o 2,5 bly ax »

25 bl Goh pgal @y W b S (85 ahal en b S (85 B L (2l 0
L g 998 5 pS03lal pglas 1o calio Jolgd b Stws 08,5 alais wi 995 oo 0T (wik
g Lads 3blie l ;o a4 alSociul b o 5 me aSed 41 colin ()35

dor ) iy owilanil) (6 ppal VL sbronilondl b a8 Ll Jolis olial o5 Ll
T ablis plfin (o gy p yiien S5 sl b 2,5 bl d(aossiledl JS jLne Slyoul ply
Sy ons 2hd b T aman oadisileil Slatie ;5 55 sl span b (a5 bl

W05 Bl 2,5 bl cow g

Y Brown

L%y ). . . . 7¥
9 o0 Al Py = S jgony Y 9 X el 59 (sl (Sily raple gloasl )T

x0y
¥ Reconstruction Uncertainty

" Projection Accuracy



Ol (503558 gy W (K0 M/ g i g JFoo/lo/oF rF

ol aw ! La,dl =Se onilodl sllax L Wi jls oS Jles 25 bl olasy a5 s yglas @
Ll clomlie | wigd i canl yidey Ssby U5 50 uSe loonilandly bawgio gl
Dgd Byre e saidlio 4y 6 y%eS (355 b lag] (&8

B o 5 3l yeadlS 095 U ol e (claggl Pzl Juil wolidl a8 blis Bio 5lan
Tl g olidl 2,5 blis o Ciam] July 1S5 b 5l 08 e pll 2,5 blis |
Jol> > Bl b a5 bl i (1Sl b ogd oo plosl 35 Koo )b 9o b o 69 g
T

93 1S 495 (6Ll v § CuiS @ any O S slaosiledl bugio las @
Sballas &jgo (pl g )0 05l JuSy S5l i lS bawgite glas ol Lol sl jniie
5 B DYgaxs 0 cwiin S Bl Grzres S b g5, 2l gunedie

Falige Gl Ce oty (St Joe SV

S ol g8 Sab a S g J oS bl Olaalic 5o -0-Y-F
Lla colaslie (pl oVl g gl IS 055 ol jon 4y szl Juib ploxl § (nSe Slalice S yme 5l o
Sppe S SIS n; Sy S BB pne 53 indisn shyme (s el Sl & stans Sz 5 S
255 5,8 azgd
Coglgl 5l aman O o 4 S bl Cil)d o)l 092y pattin Slrhus asjle a5 ablo ;o @
Sryas LB 053 ey Ojganlnd s el Iy 03 SeysSugise SOlE Ay Cuns 5V
Sy dmogs TalE o>
Sy @b 5L by Jlesl cilazs 55158 ol 5 el )| ST sbedl 50 y0 a5 (8 bli 550 50
oty S oy AT gy 6 b bl sl s ol 5 S 5 bl il

" Bundle Adjustment
ooyl slas Ygano 5 035 1,95 5 655, 3 slallas 51 35 Bl Slaalie 4 Cons a5 358 0 bl Slaslie 4 Blunder) judl ™
bl o oamlive Al 5 e o lasbiwl Hlees Bl oul ol Y0 51 s
* Reprojection Error
e 51 BT (1015 g2 1815 53 Sy S0 51 ien s 0 (85 bl (59 (oo ouilandl slallas o j3e 13l ol ol
03,5 Cpd G pgal SuSE a palS coyd o ) JuSly o s ke (ol oo Zewd 4 )l (595 90 5 Sl ST 4228 @ 5 s
Sryas Slal>gel Image Varient LS5 Jos 5l o)lsi oo (0 9ged jskaie odizdlol (¢ pgai o8& o (2alS oo lgieds 1) 4z

Ngd (6,8 paiges b adsl molas lagl oods cwais oeal pslas Oyge cpl jo els alS ) o es (s lubb J....L. 9 Sg05 oolaiul

% Automatic Multiple Image Matching



ra IFeo/le/oF s subcdio Slavlro g Lodls 430y -, lgz Jad

uL..Lo.clom Wb wsls S S blas SausTy, g olows « S by g5, b o a5 L ST @

Olwlors 5 oadcadls y (oSS bl g 00y0,5 1S5 s 98 il g,y 4 (gomey JyaS bl clils
25l 1S5 gl b olse sancdie

sl maw goe 4 ol ol ioli8l S blas cdo o 08 bl o5 adlol b aS Gig0 ;0 @

g 0355 lo,95 0 BT Cds I Slaslis Ko lo 4 el 6yl 558 Seb o s e

Seb canbioo Dyge opl jo auils waless |, HUall 000 Coro 0dd gl Sl DY gaze

3 28 ) 5 ol Bk Sl T M 5 4855 il 3)9m ama alogspe s 5 S

S0l 598 Sab 4 olga RTK/PPK Wloalic & xo —#-Y-F

5 GNSS/IMU Slaslive 325 slys 5L5 0,90 Slowle alil 5l sy s RTK/PPK olaslios
O3l S o 7ol )y s il 5050 ja5lal Cupndg g Cunbge Slaslie g0 ¢ 2l el
ey B 5 50 & S IMU Gy S GNSS/IMU/Camera casdge S5k folis
Coprdgn 5 00 Jlos] (ot Slaiie amal S ol ol s lsicds GPS sl 5 pmry30 Seslos
elie S @y gl 380 Cundy g
55 5 e 3,m b SIS (65l 555 Sl 4 s RTK/PPK laalie b e o

95 2 O3l I8 (sla el b pslal Cumdg g Coxdge Dlaaline (hiloy al>je )3 &S (9o 0 @
2 sl ca e g cad gl nd el e el cpl cansl so il caid Jlesl Closlin oyl
byl a5 CumBge e jolieds (Sgoe Job b g nsal Sl ol 25w b pled) strip
(2l9 polal Cuxdg i glaied; Boresight misalignment angles y0,90 s IMU Jlas! bl
Kgd bld olep gancdie )0 RTK/PPK Slaalie gl pdlS SLSI slo el )b lgica

Bb ol Bl IS Lae Gl mul plys ans 51 jiis oailendl 3llae ;a8 L olse RTK/PPK Cloalice @
Wigdh Bis Slaslice S g

ol 09 o ooliiul Seblgl d3eS slo IMU 5l Ygone sligy (6l Ssid )0 aSul &y avgs L
Lol 5l g ain a8 (s ganidie o (2,5 bl 5l Jol> slaglss <o 5l 5o laalis
3 i o Lo s, sl b oy, 08 b bl (ISix s ol asle iblis o By
3 Ol e e 09 e oolinul 1o )sT cws 4 b9 5 00503 gl oo 5 LlE gl
Sged oslaiwl olge ganidio § Seb LSad o o5 8o b adsl polie flgica; olaslin



Ol 50l 558 gy 0 S0 DleMb/ g adidi agd JFoo/lo/oF 22

Slaalin 2 oj9-Y-Y-F

e &5 bl Cloalin )9 @
CaS g wli g ol (S8 gl o 1) 5l it YU e laws dlanlya Slaslie ol
sosiladl lawgie jlore Bl il IS clls jo .ol slop gamddin o pudas B el )l o St
3 25 bl Claalic 55 4w slow Reprojection Error jaslo b Ssb S 0 nSe
) (Gl Jlne Bzl e (oS plp (339) (255 LS e Blyonil 998 o0 dogs ol (S0 5
2 bl Slaslie oy ,51.08,5 Hlai o wSe sbroailendl Lawgie jlre Byl bl aw 51,0
S 500 laalie b oy )55l § Bllanl ol glas aSid (oo )18 Jlade opl 51 yias |,
09,5 90 (pl 4 5l Ll Wb g iulidl Jus bl L RTK/PPK Slasliv (g5, Uas g ool cawo
S e 53 el ) 58 1, (0, Ui laslie 59 551 Sl 055 s S Shanli
03,5y ) ;500 Slaaline b 353 (6, 5le 5 00g0d I (s 7t S8 5is § Sllanil bl pglas
(5 05155 b S Bl &y cal s 5 o hal31 J 258 blEs | RTK/PPK. anlie Copon 5
el 5L

Sepl J i b5 (gio 3 i Slanlio sloyjy o
crl sl ol RoaSe b Jols )3 Cemlior Sl S5 b (s 5 (onSe Slaslin slagysy
Shaalie Jlne Bzl e 93,5 33515 (65l Soly pslas Lawgie GSD sl ol 5l
Sl SBlzl s ol bl (ol Jlne Sl mye (S 2l (339) Sl 58S B oS
ploul 5l o 0,950 o0 4 Jol (pl 4z 2 05 00l [ 3 GSD 5 S J S bl owy Slaslic
a8 s b Slamlive Coas 4y Sl S8 bl e 5 one Slanlie clroslogdly ¢ 55 oo
Slaalice ()39 51 e )l |) (G Slaaline (455 ST 0,5 aalss goad (licn jlene Sl,2l)
S 1y @l ganedio glbs Gl hss IS8 4 2lse ancdie (1S )0 s )13 ouSe
> 50 2V polie blas pl wSe slooailadl a5 Jl> o wlosls Hlas ol cue) J S bl
e 53 (A3 (wain Gl BLL jop g aoe o aly a4 e oS CuBls wasleS JuSly i

GNSS/IMU loalic )9 ©
cd Jolee Wb 1) (Gl Jlre Blyl muye wSe ply oy59) GNSS/IMU Slaslice jlre 81yl
RTK/PPK Slaslic jLae Blymsl T onsl cdl> o .c8,5 Ll o Slaalie (ol ¢lp oo awlxe
Gyl 51 IS o ey il o 4 s sllas VF 51 a8 (lo L8 bl e ) ol

@ 10059 Oygods |y gl e e o ail yieS adds jlxe sl 5l Glaslie ol glas Las



ry IFeo/le/oF s subcdio Slavlro g Lodls 430y -, lgz Jad

s Jlore olgn (gain i (o dbbgy e Dlaslice (6,5 54 04 iy 488 jlxe las

@b S 2Lyl g lep udie s —A-Y-F
51 g Bl gl el X0.y0,0 ol gl U5l dszgi sl ol « lsp saiiidio plosl 51
3 BID2 zeil (slaiall PIp2 35 3 o slo bl KIkd ose ola clorgsl (sla il ol
Oley 5o X0, Y0, Z0, @, ¢ K ) ()99 Camdy g pugad 35150 Slaise Jolds polad () azrgs sloyial )l
23S 50 5,8 eolils jee GlSe DY gazme wg Jolpe )0 alope (nl @l 00,5 o0 Wil (610 5 g
TIPSR ‘_si,.w Goaxine Julge 4y S bl coaS
29l (o 9y 5 5lyn gl -
G105 5905 [ y9d A0y g 0diZw ¢ owde (pwdid CES g (5 lk WS -
BT ey b T sl (SslSa sopmy90 Sl g9 -
9L CebeS 5 S pgal lph -
2 9 Jeb sbily -
adbate o)l Dlyts 9 S S0 -
rolal () azgi slo el adsl polie (ees <o -
bmdlwyumuson,Jwa@)yjalm -
Laso—\ o9l I8 C38 9 olse RTK/PPK Gloslive 5929 -
7B s Slylly e ) eolaials jee Jli8le 5 A3l Ul -
ools ;o (exilewdl) ouuis ool yaseid (Huidh) Clalall e -

ools PLR B ORI IV g_i...:w LgL:bUa.&- -
Slaslie 4 B g 0958 —
robad (2 i b ol ly cds b5, -V -A-Y-F
10,5 o0 plml Al 1o g0 0 pglal (> )5 agi sle el )b cEs L)
)|}§||o)3 buwgi ooyl Cadus uﬁu‘}f uo'.w‘ » ‘sgLy‘)‘ﬂ °

Lwge GSD JyuS -

SBoss goadadss o8 bl Ll -

* Global
* Rolling



Ol 50l 558 gy 0 (S0 DleMb/ g aiidi dgd JFoo/lo/oF A

b ide S8 -
L oS bla (55, 5 99290 sodiladl ;o Soleiww gl 0529 » Jlo slailis 092 pae -
e LS bl
Slwslos Al o )5 1,85 slaad (39381 L ol @l )0 a2 g LB sgge poe -
S5l slosal, S5 a3 55 e sl iy Jobow 5 s -
Slwle 091 Jod B Jxe 4 :LA\}N Ssb S JyS bl g9, RMSE slallas j5g Jou8 LB
el cds obsyl Jdos eed 4 005 ol liebl subaslls slolas L l.ceQT Casllae
255 plsl 3 5 slabs Sl e ar s JBne Ojp0ar Sl go 00D
abaii ol L Sogs 2,5 bla JSad g (55l p gal> e gl 5 adsl (gomans Joo oy -
S Se JuS g Jow Glize lpsend 1 Blasl bl golass ol 5 b 5 “%S\; oS
Daib oo Syle assle led (g9, alive jebas Ko 4S5 sk o o
ez S la SYLL) pglad ;o uSYLL 8929 (w2 g il Gomanw slaJon LS5 -
G glaJow o dudiiep bow 0 S g S bl gaman Slabuw 5ol -

Polal waid romas —F-¥
«(Image Invarient Jow) sl pglas adS gl o] sl ol )b g cwiid Slalgel Jow og Gl &g 50
SRS pglal )3 ooy Cuwd Gg Inj wllioed pglal (cwdin memal g al>se (ol plxl 4 5L
Dges Byme Jl3dle s ar |y Sl amgi sl el b ol
Q39,9 3l Jud Censl oo «(Image Varient Jos) il piie alire polad [0 (5 pgal Slalegel Joo S
grsel Qo nglal 5 0ged gipe polal )3 1) abgrye (cwiin Slalrsel (SIS Y gazs g5 ol

Sbml coge dalid cpl o pglal cwaie mwal plxil pac 05 (6 )lo paiges 3L pl> polas g9, 5l

* Sparse Point cloud
¥ Floating Mark



r IFeo/le/oF s subcdio Slavlro g Lodls 430y -, lgz Jad

2 =il gla aly bl walaii pl jo i 5ei bl «Sljaegusi | pglal by Jore jo (SnSls
s e 5 s (b g SV el 0925 4 g rhaene Bblie )0 (ogasty (e (098) e
D9l 50

Image Varient & sod; S o e om0 5l Jolo pslal ;o pwain Olalrgel Jow 5 SV o
RV PP
S gy Glogeo b sl pngas -
Hbl (A3l azgi glo el )b b G e 8 sloymyso b gl paal -

byl 5 oS 58951 (109 g,y Sl o susite (JBIS 4zt Slayil )l b gl ppsas -



@ omoorepeyman.ir



50 WY saxo




@& omoorepeyman.ir



Fr JFoo/to/oF o OYpamo—priy Jald

S DY gpazme adg Bl @Seld cwiin oz lez melaS g slml 5 (2l ancdie Slasloe ploxil Sl an

s sy 31 S Sy e iyt b 55 o Fleydgn bl o ol Sty (5 S8 s b
el S5 p¥ Al ag 5 Slisesiden )| adsh « olah ) (g058) Joe 9t (i b gy g8 oS e (gumas
5 WGS84 Sl lais g UTM pgai gl 10 gl oo codady Se Y game  olod
5 il 288 adgaimn ;5 (Canmss ool S yiegi ) 65| oms 5 SlSe Y g S50 1) S phagi | oclis)|

2l Sl 8550 elide

‘S.xa.gd.w aads ﬁ‘ --0

G a6 el F558 1 9 o DUl las Sy 4y bgs o blis asgazme 4 Point Cloud | abis
Dl oo Caws 4y dbgs 1o slogs  lojen @bl § (gl diz oL BLS &,k ;I Dense Point Cloud 51
Jolo ahaiis pl .09 ploxl g pgai o0 Alisie SlaaY ulul Wil oo 5L 0,50 LS04 4z g b abaki pl wlys
290 &l LAZ L"-*-’)’ oy ) g adl () Ojgods b 6l 55i8 (o, S
Sz ainb (B 555 fals LS ik b Bio L Jlasl Jals oy oS5 4 ) 055 5l an

g plonl (DTM adg jshaiedy) (e pué 2)l9e Bl ild

abii pl CodnS 2L 5,1 -V-1-0
g oo pll 15 sl g, sleslatwl b 5la 050 £l )] g Slodhun Cdoas az g b adais ol 2B b))

abis pl 55y 2 Sz 9 S bl glas ) -

Lol Glbail J5uS 5 oanlin b 5l oaisaddys abaii ol o JolS 5 )5l oo o )y -
ot (St o Jow

aidlaie 5l d92 g0 S50 sloasd ol p)lse b abals pl anslie -

ahais pl @S15 4l SeSen 5 SH6SE oy n -

S lsgS g lald Cundy o)z g abails pl eli)l ol p 5l bolas w5 b (S5, DSM s -
s e

cSl B)lse el dajlgys doplaitle o8 Sl b 5 (forae axie B)lss Gluled w)n -



Ol (50558 gy (K0 M/ g i g JFoo/o/oF FF

Mabis l 45 onilogdly ol ) 55 pesS -

M o b asgy -Y-0

D9 il (65105 b (g, oy 10 Wilg o i sl (] 89y 258 5 ey b ) planl s 51 Joe S e
sgbco al) VTIN tlie platels aSics B 0¥ g i (6,12 Can 3 (5 el gz 4o

2l o Gl Bl e cgoman (gilre Coadly sla Jow g (ol (098, Jow « Sl gagi8eij 0dgi jelatea,
whaal aSd odg sl S99 wiysX Ygone g0 o i 4 |y alais ol o] 6 05,5 g DSM & alais
5 Sljg09895 )| CudsS 39y o ge g oo Bekaie bagyl 69y TIN Mol b 09 o (Byme (Jso 5 S92 3
0ed e mxie

058 g0 pll (g5l lsad 5 (g3l 05T g3l oS 0,5 Jels Jolie ass; adgs 5low

oo oS (b5, -V

VN0 0 o ead &l gl g,y 4 sl oo 0alad g e 09 oS g (6 )55l el mhaw b))

DS O)ge

09 =Wl Jao -Y-0

oleile Jao L DTM eg8; ey Jao DSM o5 o Joo glgil 47 DEM b 058 oelis)| Joe

ey s 4 bgspe DTM 5 0091 ()1 (53, 2)lse 4l 5 o) 42 bgrpe DSM 05 o a2iS DBM o
Mg olieds (rizres 5903 3y DTM 0l oo DSM L alais pf 5l ey el 5l s (8190 Bd> b sl oo
S ogbar 0,5 eoliul S92 g (laadd ;o (o) mhw (B)lse ()] blE 5 lalie (e 5l (g3 e DTM
o9 Galpg plnl slp 09d oo plonl (Guwd ialng 9 B0s> ilng al>ye 90 DSM I DTM wdgs ol
bl |y ey (2)lse 5l (e md (2)les S ailgny Loy oSN B ol Vb b)) IS, alai ol o515 Cannliso
el o)) (093 Joo a8l 5 S5eS pglas GRD slal 5l wls (oag8) (b)) Joo JuuSiy ol aims

58 Bl 6l 5 6y Gl )3 Wil oo el S50

P 5 288 a5 5o ablaie s 55 5l elanns e b LS gl daplozils ol asile s sS4l wiz plsicse sshite ol sl ™
g driloe |, ol )l sloonilondl IS Las Glimil 5 5,5 o5 4l 2 40 955 lawgie glis,) 511, alais
* Mesh
* Triangulated Irregular Network
** Digital Elevation Model



£2 JFoo/lo/of o Y pano—priy Juas

099y Sl Jowo Catns U5, -)-Y-0

65l B0 s byl S (Ko o5l )| ke 4y 003 Jlos] SlSlol (lpee 5 s g, 4 ool )] s

O)..f u)j..a V-V-0 oy ol 43‘)‘ 6L&>u,ug) Q Mbs‘c o..\.».m.\.;.jﬁ.’ LSAQB) QSCLQ")‘ J..\.o OO J.alfs

Seil3gagiyi ) ~F-0

Gk 5l g col M aalaite gl piecw 4 635 0 5 a5 @2 0 e pobal (ialed Sljgeguiss |
S975 4 09d o0 ddgi 25le (5)lgeal g Cls 5l AL s pgal plbmle mmal Jold wsis Slusal Jle!

Aol oo 09> wlhiend alii b )55k 5 00g CleiSy swlide gl a5

=95 Suiljg0gibed y lasein ~-F-)

1255 )8 Az g 950 Cemlige RS 9)lse Siligegiiss sl ol 5o
2l Sz sS glai GRD Sl als Soiljg0895,] (ciney JuuSy ol @
3 bl gl b (rdge S g alids) wile Sy el slalas g2y Djge 5 @
ged G tagealy ZMol (5 5t Cuol sladasme 13 1, (T (g oe (s Sljgegidgs |
Sz Sy bobs SLLI s 03,5 Silige (izpen 23 gisllas sou 4 T pglal (K umal @
Dyl oy Wy poal S Ojsods 2l G rpal Al A4S 95T plnil (G978 4 oo
owibo Ao o) sudgy aiid wlde jo o lulisl 6,1560 5 olal jo Wb Siljgegidgr | g ol @

L Bllao) 05 00ls (olaizl el jo Ll ol ay o laibinl poll 5 05 plonil (4 (wliiio )0 @50

(GM) 9 Ls‘ AS.M» 6[&00‘0 -\\4a-# M‘)w‘)

Silipagibyi o Conke ly 5ol ~Y-F-0

ooliiwl oo,lee slcds b)) sl all s g0 (wlhide b aldi ¢85 0> ;o Cuwl oo 2)l5e Slodaus 2B
sl gl l a8l g anils )18 ey e j0 a5 00,5 o0

ouds 0951 jpolis by Billae (susS w395 @b ool 2 izeod 5 Sl b9, & Slgegided ] (A5 (b))
5 oo ol O oy Jshar 5

M8 SRyl didl )0 S5 g JS bl Colge ow)p -

» Orthogonal
" Color Balancing



Ol a0l 558 gy w0 S0 leMb/ g adidi agd IFoo/to/oF 73

AYb olie b adlaie 05290 sloalds (o)lge b anslie -

PJlos (Kwgm 5 bkl oy -

&)‘9‘ T w*-’l-‘*-’ 0970 (wy 2 T

Siligegidei )| wlalad 50y B)lse Glbail gwy -

SB slalad wile cug) B YR 929 pae 5 Slisestei )| SG gl CoksS s 2L -
bocneS b Oy polie b sla sty 9929 pae (nizmed (009, 9 05 lajlys g o250 b (Jsb
@l SRyl Al w3 I (G A pglal YOO L @) lade o ey

s Al oSy ) (Sl 0 b ool ples ,0 (S lopls eagums plas ool Lidey -
el

SrS> lapls 5 5y il alises slo b o ool &l (5 pgal sloacds slos cillas -

S0 0010 oL g alds -0-0

Joadljgiws (bl ol polar 51 S ools oKL ol g GIS Ready « 31,5 65,1S cpum 55« iulyg oS
(sloaiis GIS Ready ol siws 5 olsd (6,10 ki g, & VYo oo g V[V oo N Boo osh) sloaiis dns

g oo plnil (wlide S5
el Jolaso (sl )li8le 5 5o (gaman (pomdtaz  bame 0 (B)le (o058, hiod Goob a4l ags ol Il
Slrbne (215 mr i 5 lulid jo YL Cds S a4 LS Jdo @ 55 gomge sleasd oy jslate 4y 58

DS Oygo Gamdn mdin p slalase 10 Wb e JuSy a0

Sty (5 yol )58 )0 puw i 9 o Olli>Mo —V-0-0

oSV St bzl jshaieay ol (65l ,598 )0 SG e snd lagig0 S S g azg L @
5 905h oolitl JVL (60l s b (slogse 90 51 95 o0 Arogi o gimdinnz 50 T la 0o (e 4l
Gillae G yie s sl p 90 molar aSLl L 0ol cole ) g d ) Gla Jow a> Ol lojen

Al yralS 398 pwaid OMSeL B 0,8 )18 cwiis useal 0)50 F-F 5o
R CokeS Soete jehaieds o(F-F 5 )0 0ad g ,80) polal pwsie mmal pas D50 0 @
b b smaiez » Gladoe odgaze ;5 Ladd Wb e 5 had Slilos Al )0 cadprn 5 (B)ls

S gl Jow oogaze gzl Bhlee baws g a8 Seleil B/H<0.25 s ) V8¢

el Z0085 L by T dlin 5 jslne sstiias s sl e 45 (8,5 5 S8 blis Slaise oy o Joe aly ololiss oy, 07



Fy JFoo/lo/of o Y pano—priy Juas

(¥ Cwg @lao) b Joe (eSSl Casl oo Jowd Sldoe 5T 51 L3 jalate cpl gl 090 (5 lo0g5

Poo,8 hSid conlio B0 b

A CdaS’ (215, -V-0-0

Ot 0yS o0 D)ge ey Cadly b avulie 5, Sl Jolite sla b, 4y esdagd sbeasdi cobS o)
JeoSS (Bolad J;u8 oS g 55 blE g (5)l5e 5l goland (ol )] 5 (Glorhane CoaBgo (o Jolds o oun) 2
S S il Blss Silaie 5,5l 58 s e Sledbl Coro i (B)lse oo 5 (09
5 Syl e )5 sleaiss abs e Gt e Cole) by vgzge sloJosdlygiws b gillae loaliss
Db oo pll (g (BS,1 J S
S5 5k 9 509 JolS o gi Sledb| Cors ¢ cwaiin Sledbl Cds Adge s Lo sleaiss coaS paas o

NS (0 )18 azgis 5 Dl

o Sledbl cds -8-0-Y-)
ool iz 5 sl by, s and ol )l Cds g Sl Cdo ol cwaie Sledbl cds b))
225 50 Pl O Cansgy Jolaz 55 00l 0051 jpolie b il (gsS w8 &b
A > Sz g J S bl Cosdge gy p -

n de Sledoe JoS0id Boybo Sl (o Atz (g 4 (G CoBly b 4lES (5)lge sl

Polss (Nwsm 5 Lkl o) -

Wil glaced 50 50 B)lse BLbil qwy -

Gy Gledbl Coxo -0-0-Y-Y
5 sk 00,5 o oy T wbidie Sy lband gl LS Jeadl g ulul 5 oy Sledbl Coo
o5 e sobwl Jold) s 4y uSe 5l oads o (5 )lse oy Slasin gldail s  sogs Sledbl Coxo
ook S 5 dmm)owl;wmy wlw‘sﬁsuw«oybjwljbwm)o (9 Srmed
ool S )5 et (gile LS Joalljgiws 4 azgi b (p)lse oy DMl asys 95 Jlas b o

il (a2 )0 VO b)) ax ;0 O YL s (glyls ol (s )lubl alavlgay oo 851 olga jyglal dosliz pglal cwais zuoral pae S jgo 0 al



Olgy (s p0l 5518 gy w (Ko OleMbf g 4l dngs )Foo/)o/oF FA

Sl o )5l 5 g3 Jols —0-0-Y-
g 9l ool 03,9] loasds ;o Wb Hlaisyge (13 Slasuive Gub adlate )0 39290 (2)lse woyd A 5 i
09 JeoSS Camilipo atS LB (Sobler g5 0 Sl e wllygad jlme 1Y 5l ey B )lse (Soldllr
Sl asd panibls § S35, Jool 9 shrog 5 (owiid (ad)le o) (agiie Bl 5| (Los ()l
33,5 Suoley Cumlbion d925e sbafesdhigins @lhae (B)lse e bL3)I 5 widl axils )5k ol
GIS Jasdlygiws ¢ lsd (5,04t Jbs, 4 VI¥eoo g V/Vooo Voo _og) sloais aus Joullgius)

(e 530 coasis 5 Lo,lee Caglsl g bl | sl ygims «oliio 5,5 cloaiis Ready



F4 IFoo/to/oF Cowgy

a8 x5 Slods 78 )0 0B 0 lae  ogdle Sl oo Sl (5 el S 958 g, A 4l ags Oldes bl &)
Al 5 0)lee Juld o8 155 SO &l ol jan 4y (g lo paids Sleas

ojon szl 3l Ban 5039 p Claxie @

lon o)y GSD g 5lsn elis,ldoSsly 5 0992 il a5 ao Jold asids (b (5155 @
b >l Sa g S bl Cadse wad Sk (850 5 Jeb slaids 0l

oo Joldo J508 bl Slaities (s g (o) Slibos 2l aig) Jold (pej Slbee (2155 @
W3y S5 5 Shanlive cloaS (A Camsey llae) boy] ol &)l 5 B wls (sloolSiny|
blg claize Jgaz (2Ll 9 GNSS ldee Slwlbre mlis (JolS Ol b (g Slides
Soled 53 9 3979 g )0 LI (S5 ljle gib olen 4 abg e glatds 5 S g J5uS
il wilge 5 oIS

9 o) S GBI F Cangy Billae 510l () ols (610 npgal Dlles ()15 @
ol 5lg s 6l yoamo oF Cowge iillas CF o elis )| CSLSE 0o Cons ¥ Cansgy 32llas GRD
a o] pgal S1he 385 b (o) Slatsee 5 pslal cusyed Gl o n Slkes aly, (3155
Slog oS8l sz S50 40 abgre Slacds 5 pglal Coxdg ol e

8 byl g absye e Sl IS Al g eatadss glse ganadie CodsS (SIS @
o] lalls 5 Sz blas condge Jgozr ()] 045 Sz g S bl g (25 4z g slo el )y
Bl Cewgey ) Sl oo cpolal 45 ol pen 4 abgy e 03y B DL 00l 53

Se7y Dygo > 5 ol ool abli pl (SIS s CedS Jold S DVgame agd L5 @
oS Sz g S5 bl L awlie @b 5l ee) g e (093 S CodsS sl ganail
oad has (5l s b s per )l 5 Sz g Sy BlE L ol aslie 5 )b 51 S g0gubss |

ladidl guis Sl WSuil g



bty s 0lp T3 gy 4 (S0 oMb 5 i 4y IFoo/to/oF 20

@éu)U&gJ)&;S)gmqjyo)pJ)lsz Cw gy
o) Sldos @ by o I lo Cond
NMbeo) whie )5 gloacs ags Josdljsiws A ojlod p3 Gl 059, 8 Slasie ©

6335
90/03/23

aol Cavgm 4 ljoline 5 o)) solws 4y I (VYoo N/Veoo

V g Billae ey Slikee (3 15 4l @

059, yd o ool slive bl Slulis o)l @

S 593 Joadlygiws ¥ o e o8 illas 3539 &g 50 B wle bl glulis o )l5 @

e e gy 4 (2L @l @

il adls )5 @

ol s £ o lods 8 illan (S 5 J oS blis) oo blis 5 Bale bl Slatss cond  ®
Sl g

oS blis als Sy5 @

Lo,8,5 0l o 90 L5 oogame LG ®

oS bl (alads o L) 05 l)ls slecal, WSl @

aid gilw LS Sl ®

: Jolis GPS 51 oolizzasl by Slanlie o5l

S¢9>g0 sl Base line 4 GPS bl 4y bgy e S9,5 -

GPS (slaoni S 5l ouls alsw pl> Olaslic -

Rinex &loalice -

ojon BB Uil n 9 Slewloe (815 -

abg yo sla site log 4dS 3l,4l -

Gwidino Olauwlbro 4 by o S loo Canad
0595 Soecdio Slivl=e Ll @
Silayp Bblie S @ dlflas> sladaiy 0059, polai alds @

Silon Gble SS&5 & Allaz slo Lo )0 polad ()5 4y Gyl cond @



41 VFoo/to/oF

5 (.. g google earth glay YOe oo atss b oo Led) cowy JyS bl b WSl
Lo s 1S 0l 590 0o ¢ uSie 35T 50 o3lgp bskas el (dgn b dwg (xf es ,3) UTM btz
03550 SOl (g5l i) 5 Ko bl 5 i blis sls sblia suisS i sa

abogs o socBs ol ot g5 51,0 GPSIMU 16

93 gl IS slagledl il

Gl alop goncdio CobS (5155 5 6o pgal Sliles (515 (b Slidas (3,155 4l
D50 59) 039 sidie Dlewlore 4y Loy o ol Dlondsi 99l Jold (guindin slus b

asuidie Slowle ‘ol.?r.;‘ &y oolawl 5,90 6L‘°)‘}é‘r")—; S 5 (3929

oolie Sy sleadis ags Jodlljgiws Gillas (6350 sloaids sluolie L1

Sy sleass 4 Jeallgiws Blhe o Cod uSwil 5 gan Jas WSl S LSl
ool

Gllas ool guiy Sl b g (shape cw ) 4z LSS O sods aldl sbbaod gol> sl L1 &l
L3, 5k b gillae olidle 55 sloaids ags Joadljgios

5995 )l Y guase o lliw] gloole LB

St St IS sl Llas 15 35Te (55l (ShAPE Cunsd ) i) Y game S
5995)] polas

085955 ygoty (T Cuo 8 1) 00is (fulyg 9 00l Al s DEM

lao (ubidio ull o lasbinl ot Col b g Siljge O jgoas (00l e 13,655) 92895 )] o glas
Lyl ks b

V Congey iillae SSe Y gae dgd syl55 41|



Olgy (505918 g, w (Ko SleMbf g Al dngs )Foo/)o/oF ar

oios ) S50 51 oolisiwl by 590 (630 0l SIS v bl o pd o 1Y Cwguy

(Sl ppgal (e )3 i (ase Llyh g ol el o ooliial )50 glacwie g o )90 95w az g L
SESE ax el o g oadimsd 2lsp Sl nngal oisn o pll I LS Canlior pslal SIS oo
20,5 0551 K (g g

e 3 55 slagl s iazy 8,5 0508 e solitsl uiar; <56 5 KSGRD/GSD acule (61,
oled oo i K oy aralone (sl e S5 3 i 5 ol (533 T 51 ISty ol i 5 sl
slass 1 Jlie loreds 098 oo punds 2/5IN(180/N) sae 0 g ool (5,505l JuSy o gl (55,
Vo a4y huSy cenzp ngal 59 pliel opld S8 K oo diloe sl 0gd Bl sae 18 ol slag
5,5 a5 ple o pls 8 (sl e 8 55 sl i ol s S5 & plel o plo 519 o e
YW

g Voo olio b sloaiis gl 1wl yioS ()l pnsai GSD 2l V0 5l sl eiayj 5,6 ola
ViVeoo Lulde b sloaids gy 09l ai8,5 ai 10 a0 0 V,08),0 o> )0 &ilgi o puiey j &5 ) oll ViV oo

Sl zals sae VY w1y o slagsl slows ¢ i ; <5 ,6 ol 2ol sbw olg5 oo S S>4S g

(K= oSy oy ol s o5 /7.7y 2/SIN(180/12)=7.7 gans sy b cmagse VY yion 55
G975 @ 1) CaedsS P omb b el 99 Cul (BB 035 2 50 G rsal SIS 0> el ey e Gl
22 90 il Sl S 0> oyl by 5 0gd all lapyl AdsS 5 b ;0 (eianj S5 4 S5 ]
23,5 drwlos

33,5 &l 5 cwd Billae abgr o pglas 059 n o sl Wb rpal SIS 0> Sl oy s 815

plKe S s pae (sl (S ploxinl 5| puizman 0l lp g9 5l wls g oog Sl Wb )] iz el (sl liw Kb ) uaiesj <5 ,6 7
Bl 1093 2 ol (As b ee S35 091818
LS s 257 100 3l olew 5 s sbag il SIS aS conl ol pleal o plo i



ar )Foo/lo/oF St

................ 90 6)'.’.5"43 &.&m»w&ls u.l)..ow.us O“")‘)f

................ L;)b)")'.’.}'a" GSD L;)L));).syas @)L 6)“3)-’):’.9*4-’ ddlaie

N=16

GRD=
T-10% D e

D

e 2/ 180
SID(T)

On=8,K=D/5

Shutter f/stop: ISO: | o)lods gl Jawg ;5 o555 Coadse
Speed: D= oo N SR

Shutter
Speed:

<! GRD=......... Jél&ndswl.:‘sn ....... J&uwdfwuj.&m»wmls%ﬁ 6)3“"‘:‘-‘




Ol (50,5548 o9y v o oMb g i agd IFeo/)o/oF aF

10 39 39, 9u pplamnann § S L= s yumatd ¥ Cewguy

L loe gyl 598 o ol godsi asds ol Jove alols 4 5lgp glas )l cows C-Factor azLli
ML’SA Ydeo 5 Qee O Lgb‘..\.c‘ sua>L...: U)‘ (ewas 6:9.,[5 alols 9 (9 WQ..S QAo A_i:).uo LgL%u.u)sé
Boo b Yoo Oy Lgol..xle-Factor ua.‘>Lw ‘..\Jsoby).um).").: = L’Bé lalas C.L:.mu_i»)...n).‘.c Lgl.mu.u)ﬁé)\)
Al oo

oS o o by sl S g, Sl DMl 5 4t 4t o 5L 390 ol CBs el jglateny
@ axgi b .o )18 a>gi 0,50 C-Factor ezl ol oo il Jlai 0)50 oS ¢ el YO (5w cixine
>l ol o ppsal e 10 aliBue aore Lal il g ol glgl o colaiul 800 sl cwie g dpn 50 £45
58,5 a8l ol Cewss ol Gollas 039, (oolas )| LS 0 )15

90 UG ;0 SO GSD ol Ve slal 4y mlavce 3y jf o S5l jle ol )| S8 0o (aad &5 1
S olgsr ssbiie cnl slp wdlioo G pgpal (b JBLS sl (S gl Slyime b oy Sl g (e e 99 50

-05—0—3 OQLQ......:‘)...: ZS_‘a...u.A o) u;x.....‘o C.‘a.m

Sl e el (ol 51 s y90 (g gl gy 9 H 5oy el 5o ol p3Y juS- s (a5 0152 (6

Sygl Cews 4 1y (62) b g5leil el ) glas g sg0
So @515 b oS alads ol Wb CF1) JSos5 o ,bLs LDEM g dlaii pl adgs [958 o dwlxe jglaie o
sl oo Cowdy 3 abasly 5, I CF1 o1 L0403 dlna 1,0, jlore Bl ol ¢ ol ilelis )| 51 500,85 oy Sy
CF1=H/c,*0.3



A4 )Foo/)o/oF Cewg

Al (CF2) gyl gmdias p by, & 4l pew 5 g ool Jolo (ol Sl (o drlone sl
CF2 5 00505 dalins |y 6, s 3905 ddgi 180 Liadion b Jlgie S 50 5 oolitasl b Lad |, pelans o120 alui
3,91 Cewss CF2=H/0,%0.3 alul, & ,b 5l1,
5| olgioon (Lot 6zt oy & 455 s s 5 DEM /abi ) 5 3,30 S Jyrame & 6y (555
3,90 Glywe s aold CI) H=CI*CF alal, 5l 1y 059 5L3 0,90 olay )l cdo 4 oliws sl sl jlg 5
oS Slgy )] sl e j9iSl- s 90 8 45 (55050 3503 9,515 CF2 5 CF1 py0lis 5 ooliisl b 5 (s

2355513 5l (b slos b



Ol 50l 558 gy 0 (S0 DleMb/ g adidi dgd JFoo/)o/oF a5

b.il.io C:Ygaam IO (eWIR ‘_.;Uaé ‘_.;Lb)g:.o A S g

ooleie 50 o gheo oY 51 G b SCilgeguden ) b 4t bawgie Slxans (glas o Flxbawo <35 @
ol (os5 @s @b oolol 2 ke Gl ((osS @58 &6 TPA Glaebl gl Jolee) aily asds
o asi obie ;5 yiedes o8 slas 5 120 lpabl mlaw o i elie ;o e Lo off glas
sl Jusy um) b ALl asin o)l 5l S K0 Ojle 4 (el 1AYY Ll mlan
abls Comdge DS 055 aBly Jome b asidi wlidie o e die ofF 5l i s (SSljgegids )|
BRPRE oW I WP G - D E W Uof ‘L}m—\o\) g ool ablyy asle bla (atin bl 5l gl .anil
2lse Al (el oged At pigal g e 63, 1y T 0l Gliebl b g (Sxlha Glgi oo 45
Bl (Glorhae CunSE ey 5 0ad (gluaz Lo Wb jlme slrasds S b laJoe )0 alie

oo sk 4B Lol 15 (gimie Aol pyes S 5l il At Laste olis)| sl ool )l B @
59 sl Jolee (owsS @58 @b olol 2 Jbre (nl (w55 @95 @b 1A pliebl mlaw Jolae) wil
TRAIY labol gelaes y Lol 515 e alols 5 730 el mhaw 1o Lol 515 siie alols pyus
Sleadzlygus] by cpuzen g 515 b swin (55, 99290 bla s )0 A0 5l w0 & jle 4y ]
il has asss Lol 5l o alold poa 50 51 e 8o shls b o obiysyd Gbsy 4 lagl s,
2095 (o8ly Jlade b (hows ek Lol 5l 5 poue alold Sl i wls slad)le o gli)] (piznon
—az LSS b jsle laaiss S b laJoe ;0 aline (2)lse a1 (rand 0l ails BB (e (s,
il ol cllSl g g ol (5le
Sty 55558 )0 Jgone (e (S Jolgd 5 b uliie sl (2l )l g (Silxbavs Slalla> slaLoae
el 00 03,51 15 Jgaz 55 50 LAY 5 LABIF SEANY Glabl zabaws o

6”‘5 LgUa} J}«A?w LgUa>'
el shee; JyS Llas sy sl (Sligagidsd| cadd)
a4 0/f FAIY ERVA% 0/f FAIY a4/v 0/f FAIY (1) laebs! laws

N I Yo \0 e I Ye Ye \e Voo

'O Ve A A Ye Ve Fo ¥ Ye Vileoo

e Y. Yo §o o Ye \Ye Ae fo V:Yeoo

sl slas> Jpazo glas alols




v JFoo/)o/o F Cawge
lodl ey J oS bl lep anedia (DEM «abai pl casii) Olee (S
a9/v /f FAIY 97y 0/f FAIY 9y 90/¢ FAIY (ORI
£IYO fo Y 'Y/ AIY AN Yo \idid AIY Yo
Y/ AIY 10 YO \#15 AIY Qe YN \ldlq Oe
Yo \#l5 AIY de YN \#15 Yoo i4dld Yy Voo
B Y \#l5 Yoo 424 YN Yoo 1Y l2dld Yoo

liab! zlaus K
18NIY V/eoo
IAe VIYAY
YA V/FY
A Ve
AN AIAYd
AN Y/ovs
ARG Y/ooe




Ol (10l 58 Shg) 4 (S0 N g i 4 IFoe/1o/oF 24

610 0 2 gl Oldos (0,135 Cawgn

1095 &)l g ad p) 20 A 6l ppaal Sllee 31

Ol 6,8 2y g Olelos ()55
Sldee Joo oyl :SOlles dalaie el
Aikis Lusgin glis )| i o T

5lon e todied b )liw iy 3 5l p dawgie glas )|

59 j97e 0aiiS jolo a o Sln see syl plds el

(8, peal aeils &)l (S neal £5,0 )6
oy Olasin Oy Slastine
Jsst 5s3s, Ll <ol L0 by £ (o9 )l b
g sl ol (JSe) e ol
Ssblll grwsld 1708 5 Calos o9 H(09,5%0) Sy Slal
roslials y50 GNSS 00 o5 clasis (o shoo) oadly gilS alols
&35 RTK/PPK [0 s ST (robai (930 1 2,135 59 39290 (Sl alold)
b oaizuiw pluld

ples 100D 6)“5)-.'):’.}‘43 g d> Sl Jlrevs Lo 3 )5 )15 0> Colus

GSD(L;‘)L) = cm :)"3).3' lelw o= :)"9)'5 Slaws
GSD(lwgw)=  cm
GRD= cm

(o) Sidy i Feb g Hlap bshs J5 Job

Joo lawgie gloo b lawgio Co pu 10y Jawgie Cs

100,5 JoSS Sl 52 lp 25 ps8 (390 9o Cewgm 4 uiren

Olud el (P s s sl cslw &b 0y OB | o G,

Lo ob Cannid ol 5 oy ST




Y] )foo/)o/oF g

Jowo Sl dngs 1Y Cawguny
) ol 5 @38 b (6519 309005 CaalB b Sy (5,550 Sl 3 i sloJuko 0399500 WS
13,5 o0 a2 P9y 4 (10 5 eSS pgal Gy Slaads g 4z, 0 5l S
B azgs sl el )l g paai o)led ol brogi Sledbl b alati G O jp0a paal o Goles @
o gomadio I g
QS el | UV e pope by 5 180 Job by JBlas o5 pglas I sl acgezman; ol e
Gdae b L85 )5 o S5 0ol 2 sum dw g diezyy laJoe G o5 a5 (5,504
g 00ly il (Lmdiws
ST 4 5] 53,5 alal 5 ailate DTM 3, 5l 25 12 50 cme) ks Lamugio glis )| dusles @
g o dbadi (Ao
(Silon bsh) SuSs & plobas o)l b g)loppgal g 2 50 Jlgte bl Jlasl o
Al s Joe cwly g Gz o 0alS astin aS L o) 1o w90 blE Sl oges bad g0 paw )5 @
o oo S 1) Jae ol g Vb o> a5 Lol aile 5 (s5ls 5 bslas Slilgs 4 (sl g i @
Lo Joe rmly 9 Yo ol s ga> ablis g Jlasl 5l Jow 10 (950h JoSas o
G b5 1 )l et L lbl L sl 65,50 clo 43 (it (sla e 03gu5me S
Lol 93,5 (o0 dtd 398 09y 4 (S9d o0 drogi (S i p (1 4250 VO 5l Giw S5 b pglad) 4,0 N0 B O
el Caley o o by ol
S W S 545 555k s oo Bi> WaS g a9y & gl 5 )0 SBLal Sl bl -
D5 Sl s ol anuloe (e w59, o eSe w b jshaie (nl Gln wen 2 algs
Slo g i b 51 39 s ssalive bl sl S olins (e ol oo 5 Jilas slel)
O3 e b plos b wd (uSe ¥ 5l 58 0,5 (oshy 51 (S 5o o BB (sla eSe ol ¢ o]
Dgd Bd> g3
SlaSe olans a5 (b b 4 Lgd oo Bd> le yo iz b Sy Bl GlauSe lg e Sl 0 -
Dgi S ¥l S 0,5 ugh) del ;0 s LB
0> U a8 wgd QL] lgSay (sl (St p oo 555 Sl e ol o) Dj9e 2 0 -
nobas (Sel jome il (Silge oo b polal (Sl jemme Bl SG35 ee 4 pglal whde (B
Sl ey Jlam @y 0l (2195 9 a3l 5,850 BH<0.25 L5 ol o Jloys o sbiad, 5o
Sl Sz S979 Judo 4 (izen 358 s 5 358 Uhg) bl 2 S 9 b QI polal 2

O a5 3gd QL] g926 4 b Jow ooguze 09 rw WL b Jus dx bghs g j0 o



Olgy (s p0l 598 gy w Ko OleMb/ g 4l dngs JFoo/)o/oF

03game 4 8kl ax U 0gid S S35 o) (83 mde Cluws 1Y 0 5l o 00g0me Cluwe 45|

05).: L&:L),MS.C )).Au.c.wbsoéy u_i:é).’ LQJ&C 6)5)"’

So



£ )Foo/)o/oF Cewg

HE ko oliws | A Camguy

Sl le 0gd cule, Bl laolKin] allis sbx! jo sl g0 a5 SIS

Al Y ol (6,8 aile Sl a8 0gi Ol 5,9k oK Condge @

Ded obul > o i Ohgeds Baile aSll o] leisls @

Oobls Ojgod 0 a5 eale YO#YO QB ju b el Feosfenfo & gna oyl oyl @
28,5 o] g

g 31,8 el lyainl ley S b g GNSS CoxBge cpsd 005 5 L oS! olos @

Qb HEail sleolliw] o> 0 5 sl lagy ] SIK> wigd o ol S &0 a5 ool @
(05 5,8 cdle ()] L g yiontils Sy Gos 4y 5 yianiilo 10 olasl 4 2lie)

osiegl | oS 1 ol o 0l ailas 092y (ST L g o oloml Gl o 3o y0 aziliz @

08,5 4y alolis o5 Bule a5t bl olos ol @

VY Vyeeo V..

Fa¥eoe | ZaVBee | ZaVeee SNl Sl Ll folsd




Stz 550l 58 gy 4 0 AN 3 4 44

aile slb ol | o lulid oo l5

)Foo/)o/oF

S I i
s ) eaa sy

La & A% | . K
FJ H2: PR g fas "y 3
1 . I 1
v ke
[V o Ll — ==
M spauh

T_"—_.,. H

L] ]
e

Taad ; ol ol L. £
s Hasd oy ml 3 gedddnia Sy B

jalia plaal y g

£r




£F IFoo/o/oF &2p0 5 olio

&1 9 b

Slesle (£8 g0l Ciglas VA=Y o les 4,25 DUl 5 (650955 gl Al (g )lo paids Hluen slofoslljgiws -
VWAPNIYA Fy90 Voo /AYEY o lads (53,400 0 9 o pow

)9.&‘ wsl.’.& AVa-y O)l-QuA:J 4.)4.,“.., (uw) G"ﬁb Lg)lo).,w ‘P9 .A.L‘> 46)|0)4M uw ‘SLQJQ.&”)BA.MJO -y
VWAPNIYA Fy50 Voo /AP o )les (53,400 0 9 Cu powe lojle 28

y90l Coglae N VA-F o Lol ) i (6 geal g (slaSl Slools st al> (g0 paiss luen lo fordl)giws -V
VYAPIVIYA 7550 Voo [AYEY o Lol (630 a0l 9 Co paw lojle 8

‘5‘>‘).L: \ a.l:>—UltraCarn-XP s_i:).u: ‘5"9_@ Oy2y99 )| oolazw! L: LS"?'Q 6)10).’).:9@ GLQJ""”)}“"’Q A< gor0 -f
)5...5 Lg)lofw uLo)Lw _\\qu_)bf

sl gSu ¥ al>-UltraCam-XP G e 2192 (90 5l oolatul b olga (5)1s 5 5 saad (slodoslljgiws dcgome -0
)5.“.5 L;)lo).,w uLc)LM: —\Y""\"L—Gab_a: Lng odTw 9 (_g).ajl.a LgLbe""“"""’ 9 (5)10).:);5@ g.)La.Lo..C 9 O«.\J).)

ool ¥ al>-UltraCam-XP G o ols (rm 90 5loolainl b olso )00 1 gai slo Jonlljgiws dcgome -F
5945 ()l paldd Glojle —VYAR- fag8; (Sl ygo nglas

slesg, § al>-UltraCam-XP e olsa croy90 5l eolatal b Slsa )10 5 paas sloJoallygiws dcgame =Y
)5.«.‘5 L;)‘QJ"M ULA)LHJ —\\Nqi—‘_s)b])ﬁﬁw 6[.%0)5); - GPS/IMU 61.5&0..)‘0 w)‘;)):

oS il s O al>-UltraCam-XP Soyie 2lo g0 5l oolaiul b olen (g)ls i gal slo Jorljgiws dcgazms —A

‘.}o.’)liJ séjm‘;j.d ws) Le) V:Yooo 9 Vidoeoo (N:doo wLA.M 695'9) 6wa dﬁ.@‘.’ M‘)ij d)‘AALw‘ -9
5958 6yl i lojle (088, (B1,S 595 Dledlbl slas lasliv] as ¥

oo ) (ST sl bl Glng 5 syl S5 Bl (08, has 6 ladesljgies dasgezme—) e
VYVE Lo )9S (g Mo paias flojlw o olep (g4l paidi Co pae MY 515 VY Do oo

Fose ((oimle] asuus) by 5l ool b oadiargs SlSe Sledbl 5 loaids 8 7S 5 &yl Jeadlygiws-1 )
y9iS (o lo paids Lol -V VA0 ol wiaul

498 (6 lo paidi ylojle — (6 el $58 slrosgm jo Jowd sla Jus o agd Jesdlygiws-NY

\ ui';)LiSTDB ) o_el)fyy sl oals oli:L’ J.&m.’ LS‘)'? V:Yeoo @Li.o s oals LS}L‘” oslol Ml)wo—\\”
5945 )l et Glojl AV g 0

y9iS (6 o paids Hlejle —VYAY - (6050 lodid 5 cwSe DY gamo uSail odei Jeallygiws-) ¥

www.pahpad.com | 5l (golugs ALulS § ducnge-10

www.UA Vregister.ir GAUmﬁ.c ol poibols 35,017

WWW.UaS.Ca0.1T (6 ,5LS olomlen olgy ol =Y
www.map.xed.it olge slogs ;> g aid jg,m-1A

www.pahpadnews.ir ;g ol 5,155 ,.5-19
aol 09l (5,585 glemlsr sl Jasdlygins dcgazs = (laolgn) 90 3 pdscolan oniy blug &f),8e-Ye

00 Q.}.Q)s)é 01 LJ“"‘)"? —Qofo
21- International Association for Unmanned Vehicle Systems, www.auvsi.org



https://www.ncc.gov.ir/images/docs/files/000003/nf00003357-3.pdf
https://www.ncc.gov.ir/images/docs/files/000003/nf00003357-3.pdf
https://www.ncc.gov.ir/images/docs/files/000003/nf00003357-2.pdf
https://www.ncc.gov.ir/images/docs/files/000003/nf00003357-2.pdf
http://www.ncc.org.ir/images/docs/files/000001/nf00001277-1.pdf
http://www.ncc.org.ir/images/docs/files/000001/nf00001277-1.pdf
http://www.ncc.org.ir/images/docs/files/000001/nf00001277-1.pdf
http://www.ncc.org.ir/images/docs/files/000001/nf00001277-1.pdf
http://www.ncc.org.ir/images/docs/files/000001/nf00001277-1.pdf
http://www.ncc.org.ir/images/docs/files/000001/nf00001277-1.pdf
http://www.pahpad.com/
http://www.uavregister.ir/
http://www.uas.cao.ir/
http://www.map.xed.ir/
http://www.pahpadnews.ir/

Ol (50558 gy w (S0 e/ g dindi g JFoo/lo/oF £F

22- Advances in Photogrammetry, Remote Sensing and Spatial Analysis, (2019), Matt Weilberg,
CALLISTO REFERENCE Press.

23- Digital Terrain Modeling: Principles and Methodology, (2004), Li, Z, C. Zhu and C. Gold, CRC
Press.

24- Introduction to Modern Photogrammetry, (2001), E.M. Mikhail, J.C. McGlone.

25- Manual of Photogrammetry, (2004), McGlone, J. C, E. M. Mikhail, J. S. Bethel, A. S. f.
Photogrammetry, R. Sensing and R. Mullen, American Society for Photogrammetry and Remote
Sensing.

26- Adjustment Computations: Spatial Data Analysis, (2017), Ghilani, C. D. and Wolf, P. R 6th
Edition, Wiley, ISBN 978-1-119-38598-1.

27- Close-range Photogrammetry and 3D Imaging, (2013), Luhmann, T., S. Robson, S. Kyle and J.
Boehm De Gruyter.

28- Close Range Photogrammetry and Machine Vision, (2001), Atkinson, K. B. Whittles.

29- An invitation to 3D vision: from images to geometric models, (2012), Ma, Y., Soatto, S., Kosecka,
J., & Sastry, S. S., Vol. 26, Springer Science & Business Media.

30- Principles of GNSS, Inertial, and Multisensor Integrated Navigation Systems, (2013), Groves, P.
D. Second Edition, Artech House.

31- Photogrammetric Image Analysis, (2011), Stilla, U., F. Rottensteiner, et al., ISPRS Conference,
Munich, Germany, October 5-7, 2011. Proceedings, Springer Berlin Heidelberg.



a5'°‘)f od.’d‘gé

Collad Jlo Joz ) Gl SB35 L 58S azogr 5 asli losle (LSSley 5 0 jslie (2l (28 plaS ol
Obe alanls alipml B )3 (B —(panst 4,85 lyie walie p g8l e Sbllhe 5 Slidos
2 yol alals ol 05,5 M 5 a5 oz 5 5 il g0ty allis  ager (25 Slasio (Josll 5t
@ Slyes Sl dlad g 5 5585 )0 pole (B 5 dnngi 4 i ol )0 B ol angd oad 0l 3 lge gL,
Shews b nezamfanniir s ol cols jo 3l sla o j0 oo piiie Sl pid Cowygd 095 00 5 IS

ik o


http://tec.mporg.ir/

@& omoorepeyman.ir



Islamic Republic of Iran
Plan and Budget Organization

Generating Maps and Spatial
Information Using UAV
Photogrammetry

No.119-9

Last Edition: 25-12-2021

Deputy of Technical, Infrastructure and National Cartographic Center Of
Production Affairs IRAN

Department of Technical & Executive affairs, Department of Technical Supervision
Consultants and Contractors and Control

WWW.NCC.ZOV.ir
nezamfanni.ir

2022



alyls ol

9 A and Joallygiws > lye b

Syl Ses gy & G oledbl
alobo (Syme & Jabd iy B o ol
rlo g a2l 4 Jolie g obgy (5l S8
wlolo cpl 5l oolitl b lSe &Y game
o S 2l S5 eizes Sl o



	پیشگفتار
	مقدمه
	فصل اول
	معرفی سامانه فتوگرامتری پهپاد

	1-1- موارد استفاده از پهپاد در نقشهبرداری
	جدول 1-1: شرایط به‌کارگیری روش فتوگرمتری پهپاد برای تولید نقشه

	1-2- انتخاب نوع پهپاد
	1-3- تجهیزات تعیین موقعیت و وضعیت پهپاد (GNSS/IMU)
	فصل  دوم
	عملیات طراحی

	1-2- تعیین نوع عدسی
	2-2- تعیین نوع دوربین و تنظیمات آن
	به منظور تأمین کیفیت تصاویر، در انتخاب دوربین و انجام تنظیمات آن موارد ذیل مورد توجه قرار گیرد:
	2-3- تعیین ضریب کاهش حد تفکیک تصویری
	4-2- تعیین GSD تصویربرداری
	جدول 2-1: مقادیر مناسب GRD مطابق با مقیاس نقشه

	5-2- تعیین محدوده پرواز
	6-2- تعیین امتداد نوارهای پرواز
	7-2- تعیین پوشش طولی و عرضی تصاویر
	8-2- طراحي نوارهاي متقاطع (كراس)
	9-2- طراحی شکل و ابعاد تارگت زمینی
	10-2- طراحی نقاط کنترل و چک زمینی
	فصل  سوم
	عملیات میدانی

	1-3- عملیات نقشهبرداری زمینی
	1-1-3- ایجاد شبکه ایستگاههای ماندگار:
	2-1-3- نصب تارگت های نقاط کنترل و چک
	3-1-3- تعیین مختصات سهبعدی تارگت های نقاط کنترل و چک

	3-2- عملیات تصویربرداری هوایی
	1-2-3- مجوز پرواز و تصویربرداری هوایی
	2-2-3- محدوده زمانی و مکانی تصویربرداری هوایی
	3-2-3- تعیین ایستگاههای زمینی پرواز
	4-2-3- کنترل‌های قبل از پرواز
	5-2-3- کنترل‌های حین پرواز
	6-2-3- کنترل‌های بعد از پرواز
	7-2-3- تهیه گزارش تصویربرداری
	8-2-3- تهیه اندکس پرواز
	3-3- انجام مشاهدات تعیین موقعیت مراکز تصویربرداری و تعیین وضعیت تصاویر
	1-3-3- مشاهدات تعیین موقعیت مراکز تصویربرداری
	3-3-2- مشاهدات تعیین وضعیت تصاویر

	3-4- عملیات تکمیلی زمینی
	فصل  چهارم
	پردازش داده‌ها و محاسبات مثلث‌بندی هوایی

	4-1-پردازش داده‌های کمکی
	1-1-4- پردازش مشاهدات تعیین موقعیت مراکز تصویربرداری و تعیین وضعیت تصاویر

	4-2-پیش پردازش تصاویر
	4-2-1- ارزیابی و کاهش نویز تصاویر
	4-2-2- بهبود روشنایی و کنتراست تصاویر
	4-2-3- کاهش تصاویر 16 بیتی خام به 8 بیتی

	4-3- مثلث‌بندی هوایی
	4-3-1- تشکیل بلوک فتوگرامتری
	4-3-2- بخش‌بندی به زیر بلوک‌های فتوگرامتری
	4-3-3- تنظیم پارامترهای کالیبراسیون و خود کالیبراسیون
	4-3-4- استخراج و پالایش نقاط گرهی
	4-3-5- معرفی مشاهدات نقاط کنترل و چک به بلوک فتوگرامتری
	4-3-6- معرفی مشاهدات RTK/PPK هوایی به بلوک فتوگرامتری
	4-3-7- وزن دهی مشاهدات
	4-3-8- نتایج مثلث‌بندی هوايي و ارزیابی کیفی نتایج
	4-3-8-1- ارزیابی دقت پارامترهای توجیه خارجی تصاویر

	4-4- تصحيح هندسي تصاوير
	فصل پنجم
	محصولات مکانی

	5-1- ابر نقطه سهبعدي
	5-1-1- ارزیابی کیفیت ابر نقطه

	5-2- رويه يا مش
	5-2-1- ارزیابی کیفیت مش

	5-3- مدل ارتفاعي رقومی
	5-3-1- ارزيابي كيفيت مدل ارتفاعي رقومي

	5-4- ارتوفتوموزائیک
	1-4-5- مشخصات ارتوفتوموزائيك خروجي
	5-4-2- ارزیابی کیفیت ارتوفتوموزائيك

	5-5- نقشه و پایگاه داده مکانی
	5-5-1- ملاحظات تبدیل و ترسيم در فتوگرامتری پهپاد
	5-5-2- ارزیابی کيفيت نقشه‌
	1-2-5-5- دقت اطلاعات هندسي
	2-2-5-5- صحت اطلاعات توصيفي
	3-2-5-5- کامل بودن و سازگاری اطلاعات


	پيوست 1: گزارش فني
	پیوست 2: مدارک مورد نیاز به‌منظور کنترل و نظارت فنی
	پیوست 3: تعیین ضریب کاهش حد تفکیک تصویری دوربین با استفاده از تارگت زیمنس
	پیوست 4: تعیین سی-فاکتور سیستم تصویربرداری
	پیوست 5:  معیارهای خطای هندسی در محصولات مکانی
	پیوست 6: گزارش عملیات تصویربرداری
	پیوست 7: تهیه اندکس مدل
	پیوست 8: ايستگاه ماندگار
	منابع و مراجع
	اين ضابطه
	Blank Page
	Blank Page
	Blank Page

