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(Global Positioning System=GPS g aluall adlsall paa5 jlgas e Lalus Beal alatial
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Al dilaie e o)l Jasa A (16) Gaslias il Glus &5 VErsion nako)

Arc ) Adhall clasbedl alail Sals malipng S Gewatll by 4deall cilogleall alasial,
ol e DDA Aate (S Wysn (Al duhall dzhie adgal Lad)l ddjlal) 35 5 (Map GIS 9.3
Glung lealasly gl Leilaluas Lokl (uly glsally Jlall bl clawsil) adlsa Cilung
Oo Aasiiceall Cilalally sladY) 28y e alie VU duhall dilaie ageans it (Y AaDUI &yl 44K
Laglgall b ylal)

Ll Ll d8ally ¢(9.95490) wilKs Ayl dahaiey ddad Ungly el (o JlaaiV) dusd Cues
) lBlay) 8 Uadl) ge baogie of a8 WS ((RA = 1:60000) el dualal) Jlaall 2
Aane Ui aoje dawgieg (RMSy = = 0.0965,) Ludll clilaYls (RMSg = £ 0.102,) ol
Root Mean Square for ) caulidl Uas ape daawgies (RMSg = + 0.099n) cpalaV)
-(Elevations = RMSg.= + 0.005,

Ligall ygeally lgailse ae Auball dihaie (o Llis 53geaye Lalis (10) adlse dilasg slalias &
RMSg = £+ (RMSy = £ 0.125;, « RMSg= + 0.076r, ) <uil<é Ciguially a8gall Sla))) ad daay
. (ROOt wean square for Elevations RMSr.= £ 0.045, <0.088,

Sladll Gl o dsal) Bypeall (o Bans diabise dhajla 2 1) (e il (385 2e i) 120 ey
- Ayl dadaie o gend Aobioeall Cilaas il ity Lgaladiinsy
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.(ArC Map GIS 10_3) 8] yaal)l Claglal) (J.-u] GALD.I c(TS 06) alalSaql)

Using Surveying and Computer Techniques to Calculate (R.A) &
(RMSE) for Digital map of Technical Institute/Mosul

Mohammed Edan Mahmood Al-Taee
Department of Surveying Technologies
Mosul Technical Institute
Northern Technical University

ABSTRACT

The aim of the present research is to calculate the Relative Accuracy (R.A) and
Root Mean Square Error (RMSE) for the location of Technical Institute, Mosul in
Nineveh Governorate, Irag. at the northern part of Mosul city by using surveying
Instruments (GPS 1230, Total Station os & Level nak2), to calculate the coordinates and
elevations of (16) Ground Control Points which covered the study area.

The field data, remote sensing techniques and GIS software (Arc Map GIS10.3)
are used to check the digital map of study area that helped the administrator to take the
correct decision, determining positions of the future expansionist for buildings, roads,
measuring lengths, areas and there coordinates, directions as well as the total costs
estimation needed for any development from the final map.

The gradient percentage between the highest and lowest points is calculated to be
(9.954%). Relative accuracy for the based measured points (R.A) = 1:60000), and
Root Mean Square error in Easting coordinates (RMSg) = = 0.102m, in Northing
coordinates (RMSn) = + 0.096m, the Root Mean Square for the resultant (RMSRr) = +
0.099m, and Root Mean Square for Elevations ( RMSrL)= + 0.005m.

We Matched and correlated (10) measured points from study area with their
graphic data positions on the aerial photo, determining the offsets for position and
elevations as follows: (RMSg = + 0.076m), (RMSn = £ 0.125m), (RMSr = £ 0.088),
and (Root Mean Square for Elevations = RMSgrL= % 0.045m).

This research enable us after checking the results to produce new maps from
Aerial photograph or Digital Image to use it for land uses and future extensions in
whole study area.

Keywords: Remote Sensing, Root Mean Square Error (RMS), Relative Accuracy
(R.A), Total Station (T.S 0s), (GPS 1230), (Arc map GIS 10.3).
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dadlall

~ 185 (RMSE) ats gsase oo saals 4l s

ANTHONY G. BARNSTON,1992. Correspondnce among the Correlation, RMSE, and

Heidke forecast Verification Measures; Refinement of the Heidke Score, Climate

analysis Center, NMC/NWS/NOAA, Washington, D.C 15 April 1992 and 13 July
1992, volume 7, PP(699-709) (11P.).

B (ggina Gty gl Jandl el 5.US 2851 (GIS) dhaall Clasleal) alai aladial) (e oY

daey sl Gsabing (phhiadls Wiiee alaieY Aadyg suis BiA £ DA e Dbl dlel

sl Bl danyer bl 343 ) dalas aag Baswiey 888 Clasbee dla b @il ) lobeadd Julaty Gl
) o sl el adlgl) ()l e Alalally daaddl)

Giaal) e ciagh)

daa 3] Aule dals Ay gl alladl b dealad) alell kil ASIa g8 Gl (ge Caagl) ¢
Wis @85 ) o Ay opey (ArC Map GIS 1g) Salall melidlS Gupulall (e daniional) Jaifal)
Lihal) aladial Sy & (liludl ale T 5 claladyly Wil 406 1) 2840 ddle Lalus seal alatial,
aaa3 lly Al (LY Claluay adlse iluny sy slisly i€ Lball )l dasl 3 datid)
(GPS 1230) Slems (shwaitll zeasall chialy dudpall dahaie aige 5Lid) o3 Gl (ualall lpend) bl
Al dalaie Jaxs 438 Al £l 5 Cangll 3l (T.S g6) ALelSiall dandll Slgay oalosal

speaially WolieY 3835 Sad ST (daad) Adyla) Luasesy il is8 of LA (5385 ag L )
53l Laclilaea¥ly Lamaadall Ldhaall jalshall adlsal dallae CalaaY) adlse s<5 of dRdall Auad )l dday\all,
ROOt ) Uasll aojal Jassiall 3all 58 oo Jlins aladialy @llyy sle¥ly adsally U Cun o Janl) 8
.(Mean Square=RMS Error

dfpal) dikaia a8 g

s Aliilas 3gan e Juagall Aie (e Jlady pua) daladl 8 Jeasall [ 0 sgadll o
Lol dakie 230a3 05 LS ¢(0:1) dagllly @hall Adajls (A1) dnslll 3 Cprse LS Ghal) d0)y9gaal
(42°09'40"7-43°08'40") (A) Jska (s G (A 2gaall seaniy LS cdasall 550all o (Subset)
A A padlall S AV e sl Ylai (36°23'20"-36°22'40") (@) sare iy By
i gl LAl Case Yled (4028500 — 4027000) cslilaayls (B, (335000 — 332000)

dalis 75k any (52 353.72 = 2 yie 884300) Aalllly Lloal) Audyal) Aidaie dalss luos
o duasall daals U e Aliiealy Jaa¥) Gslll (e ) Solanll  idaiag (1/6) 5 (1/2) 8l adadl
A(C:1) Aasllly A ga LS LS agaal) dalise



Gt 8 (@hall L) slajs 308 jhee by b ala la Aol dikie Flia ey
Glaslaall e Toldiel Lyl dakia 3 (365mm) olsies (hall Jiladl Jaee i Cum )l cladl
bl dilaie e Jled (oS 3) 2 o daBly Lsa olil dana il a5 Lndl) Aasa (e 8358 L
o Aalty Gl Jead b WWaeae el ) daaid plall ol Ly W (1960 — 2013) 55l
Glas 235 Bha sed¥) Jil i S 05lS Hed Wy (46.5°C)  asaas o G s Jea (e
(Dlalsaly Jaill Bl Lsall ol sl dhae e alieVL (6.0° C) apla clay Jaa
(2013
e oodlly dojlls cplall e 0S5 Al ehaal) Ll Ll o Ul Geia a1 g8 Auball dilaie D053
L saiig del) )l dadlay Cipuall sam A9 L Diguand) Balall ducss £ L8] ae liyon i o alS])
.(Buringh, 1960) lyadlly i)
AV dles 35 (9.954%) 5o Ayl dahiag lass) el ((1100m) sy dushall dakie Joh
i oy (1/2) dakdll & Aadlglly ) plav (ggie G5 (257m) Ll upuie Al el Lo
o oabhil) g Alaally Jeasall Gl gaall oY) daadl Bl aitis (230m) ilo b Gagwia
& sl Josall Gy angs WS 200 (1) a8y dbleadl e sldieWl jlaady) Glaa 55 (271.251 1)
(Barry, 2003) (1993 <5 als « <)) Lgia Byall Ciginlly Caginl
Gradient for studied Area = (Difference in elevation/ True distance) * 100 - - - - - D

Maximum Gradient for study Area = {(257-230) / 271.251} * 100 = 9.954%

daddiual) Agally Jandl diijh
foly 83l duasall dnadl dasias (s Bhsea) 2o oo Jledial) Glis e saliwY) o
Alaal) Cilobeall ail gl galipg (d:1) dasllls page LS o (10#10) asiSe 3y (2 2008)
(16) oy s 5agemyal) )Y Janall Ll adlse cuind (Arc Map GIS 1g3) s» (Software)
el bagiall Hiall 4y Jiaig duhall dihie 85l (ROOt Mean Square = RMS Error) b el
daasesl) Ll Ll b ) adlgall pa Llis 5ageayll adlsal) dillae (520 23ny e say Ul
(lileal) el dude Luala it S5 (gl (Ladx) saliae Lli (10) 2a) & LS (L)l s jal)
aluilly Slagllly Jolanlly ol deldal Cigalag (D:1) dnsllly (8:1) dnsl) el dpwvia gy juas DU
) clghadl) 384
(b:1) 5 (a:1) ofinslll maage WS dugall Bygually Ghall ddajla Ao duhal) dadaia a1
Alanall Slgan Dolall 3halieg 8) poall xladll dalises Wginloss Carcng dalpall dakie 3505 Cin =2
(@ o) chslaall Ghlic daliay (1/2 5 1/6) a9 5 el aadll dalia cisang (T.S g6) g8 AlalSaall
(C:1) Aaslily glial) cyelily agaall ()l dalise (e agadd 75k
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LlaS o1 x 2 x 2) sk (Ground Control Point=G.C.P) duuluf dalus ciliia (4) olis) 23-3
JSal aye iy Led i LaS oLl i 8 el dlled) LgadlST agaall Balee U (0 (o)) Do
Ll (6) s 23 LS geanall eyl (ayal (Lande Liia Adle pia) Loades ol s (25%25) ek
Gy il ()af Bl (6) 5 @yl S dualiey cilad) Slia o 88558 pualaey (93
Aisga (16) Llaal) sae ¢5S0 Adpal) At o gany Aagidall (3hlially gilaall 3 (=) 1) sdats moles
(A,B,C,D, ... to P) iYL fas aua)l

(GPS  1230) slex (A, B, C,D) &wlul) Ll a5 (G.C.P) Lyl sylares Lilis (4) cireay—4
Zob A8y e liall HLad¥l e agililaa) (adlanwy (488 35) pam ddai JS aia) o35 (sl
Lla b vy b alaieY (1) o) ol agasd cinliy (A28 35) saal deay ddai (S (e 5-2)
(3:2) dnslily maasall (T.Spg) dlelSaall ddanall Slgan duhall dilaia

(GPS1230) lea dulidl (A,B,C,D) dua)¥) sylasedd) Laliid &fgall cililaay) 11 Jsanl
X Y Z Remarks

333993.327 | 4027668.983 | 245.925 sgaal Caalay 3aill 8 (G.CLP) dua)l splass dhais

333960.297 | 4027783.183 | 244.468 sgal) el sl 75200 (G.C.P) daia )l ylanes Al

334081.607 | 4027888.514 | 243.640 |  seaall sl ol zlu 3 (G.C.P) dual Bl ALai

334066.076 | 4027715.261 | 244.908 | sgaall caaldd Js3 £ )3 i (G.C.P) dca)l 5yancs kel

Bageayal) agililaal e lagiy olat¥ly Jshall leal (AB) gaball g LwSall clleall ohal &5
b LSy (T-Spe) Sleas Llks 53geaall ae

S AEas=Eg—-EA ----- (2)

. AEag = 333960.297 — 333993.327 = - 33.030m

S ANas=Ng—Na ----- (3)

.. ANap =4027783.183 - 4027668.983 = + 114.200m

~.Length ag =V (AE)? + (AN)? - - - - (4)

. Length as=V(- 33.030)? +(114.200)2 =118.881m measured py Gps1230)
SOas=tan? (AE/AN) ----- 5)

. O ag = (- 33.030m) / (+ 114.200m) =16° 07’ 53" &M &M

S AZA=360°-0Op ------ (6)

- AZ.As=360° - 16° 07’ 53" =343°52'07"

Jshally olas¥) 58xl 4y (B) ddais culilas) (uld 55 (T.Spe) Sleaw (A) dhadll cililan) Ciles o
4l Y alaall (385 Cagunal) g (AB) cpilaiill s ulaal
.. Length ag = 118.883m measured gy (1.5 06)
.. Error in measured distance = 118.883 — 118.881 = 0.002m

Error ) -e e (7)

.. Relative Accuracy (R.A)as = (——————
True Distance



.. Relative Accuracy (R.A)as = ( Error ) = 0002 1 1

True Distance ©_ 118.883 59442 60000

-(Andrew, 2001) (1983 «0s,aTs casiu) (1982 ¢ allill)
laase g duhall dihia agens dehga (POINt=GCP Ground Control) daca V) Byl Ll T R
& 4uaY) claalieV) iatl agaall a9 A lgacay Liiads Lgin Lyl Jols slele o <(16)

4 sl (Level NAKR) g5i (alas L Slgag (T.S gg) go8 AkalSiall ddanall Slen Givea
Crcay 4 cualiall day o AllSial) dhaad) jlean 8ageayall bl ud cualie e Ll Culic
Op e GSlall dala 3 Java dais S ghd doyiy oSl dals 3y il @lldg Clsll g 5
CulSy Caliall 48 Cheiay 4pd died Jaly Jlead) gli)) (bl A8y Slead) s 8iSH oy
(sl elpaas Talis) & (D:2) Aasllly Llal oda Says (2) Ay Jsanlls Aifie LS il

A(10) Waaxey il il (38110 83500 Slaliaall Lalis & (0:2) Al (shasdl Jaliall) **

bl (T.8 (6) Slene Bageaye aaii (16) 3 Adsall clilany) 12 Jpanl

Easting (m)

Northing (m)

R.L (m)

Remarks & Notes

333993.327

4027668.983

245.925

Qalall e dldadll 5l a8

333960.297

4027783.187

244.470

eﬁﬂ\ 5 carlal (s yaial) C‘)M;.d;

334081.607

4027888.514

243.647

gzl gﬂﬂ\ Ll &gl GL.W-' Q8

334066.076

4027715.261

244911

48al) Gaalil) Canlall Jo all =50 )8

334049.027

4027653.948

246.485

salsall 2 o8 (B.M) i

333969.493

4027481.608

246.769

Al Ay o) i

334095.108

4027435.185

244.182

daalall saleal) d2pas 8

St.
A
B
C
D
E
F
G
H

334053.233

4027439.297

243.139

Balead) 1S (Dlall dgh

334070.312

4027514.683

247.288

334114.211

4027809.238

244.500

Bl e Bl U ggiadl (AT g

334325.382

4027764.487

244.945

el Ll (3 s

334299.073

4027654.880

244.923

CaSilly 20,0 Clyite oB Cionall

334110.532

4027528.988

249.351

taall b dalieal) aud iy (B

334207.267

4027491.705

249.294

el A g5l 2N e

334235.221

4027572.167

246.068

o) Qe Ladal) sy Ay Chaa s

ol O Z2| Z| r| x| «

334316.062

4027552.490

242.904

L)Y ald) adaliil jeeY) s )lly

daadl ke (G, D, E, F, G HL I K L, M, N, O, P) Llall cillaa) Gluay 2a)

B3y aludl (GPS1230) Jleas sasardll (Bs A) (ki o alae¥Wly (T.S ) Aelsiall
-(Jan, 2001) «(Raymond<Walter, 1999) :adull ¥ alal)

. AE = Length of as * Sin AZ of side as

* %
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. AN = Length of s * Cos AZ of side ag - ---- - (9)

. EB = Ea+ AE = Ea + Length of A * Sin AZ.ag - - - (10)

. NB = Na+ AN = Na + Length of ag * Cos AZ.ag - - - (11)

. RLe=RLat AL= RLA+ I height for instrument £ V — NI height of reflector - - - - (12)

z=lyn ey 2l (Note Pad) diwar calaia 25 (EXCEl 2013) zeelisy 53gemyal) il cilial -6
.(b:2) A5l LS (Surface) dusdaw kS (Arc Map GIS g.3)

4 (2513 LS (Ground Control Point = (G.C.P)) &)l ylasadl Lalis aflge aigiy Liah =7
Jsadl e Llis 83gmyal) donlusal) pgilian] Ao SLae ¥l dusal) Bygaall o dulal dikaia adse
+(0:2) daslll daiasalls (2)

(e 10%10) Aojoas 483 g Liedin Ansins daddiced) Zigall 5)5uall -8

Alae gre aaatl tadll aojal lgidl) 30 (Root Mean Square = RMS Error) dad cuea -9
352) (2008 caluss) Al didaia elyal US 3 Andl) aBloll daagenll Clilul) Lotias Al adlsal
a8 Gl a3 G (2) 5 (1) sl damsal) cililills (16,15,14,13) <¥aladdl 335 (2000
Lgall Hgaall e s3salally (16,15,14,13) i alaalls Lkl cililaay) (38 Jisi a5 (3) Jsaal
+(€:2) daslil LS Jaally

(NAK ) sl gy (T.S 06) 5 (GPS 1230) = 8agea 4t (16) wliilas) (3) Jgaall

Measured By (T.S o) Measured By (Arc Map GIS ) Differences in Coordinates
& Level (NAK ,)

E N, RL, Eq Ng RLg | (Bd-Er? | (Nd=Nr)2 | (RLg-R.L )

333993.327 | 4027668.983 | 245925 | 333993.327 | 4027668.983 | 245.925 0.000000 0.000000 0.000000

333960.297 | 4027783.187 | 244.470 333960.535 | 4027783.345 | 244.468 0.056644 0.024964 0.000004
334081.607 | 4027888.514 | 243.647 334081.635 | 4027888.540 | 243.640 0.000784 0.000676 0.000049
334066.076 | 4027715.261 | 244.911 334066.177 | 4027715.192 | 244.908 0.010201 0.004761 0.000009
334049.027 | 4027653.948 | 246.485 334049.055 | 4027653.923 | 246.485 0.000784 0.000625 0.000000
333969.493 | 4027481.608 | 246.769 333969.399 | 4027481.628 | 246.776 0.008836 0.000400 0.000009
334095.108 | 4027435.185 | 244.182 334095.115 | 4027435.298 | 244.190 0.000049 0.012769 0.000064
334053.233 | 4027439.297 | 243.139 334053.230 | 4027439.399 | 243.144 0.000009 0.010404 0.000025
334070.312 | 4027514.683 | 247.288 334070.322 | 4027514.595 | 247.296 0.000100 0.007744 0.000064
334114.211 | 4027809.238 | 244.500 334114.220 | 4027809.342 | 244.493 0.000081 0.010816 0.000049
334325.382 | 4027764.487 | 244.945 334325.362 | 4027764.580 | 244.949 0.000400 0.008649 0.000016
334299.073 | 4027654.880 | 244.923 334299.162 | 4027654.967 | 244.928 0.007921 0.007569 0.000025
334110.532 | 4027528.988 | 249.351 334110.649 | 4027528.875 | 249.354 0.013689 0.012769 0.000009
334207.267 | 4027491.705 | 249.294 [ 334207.365 | 4027491.833 | 249.301 0.009604 0.016384 0.000049
334235.221 | 4027572.167 | 246.068 334235.433 | 4027572.300 | 246.067 0.044944 0.017689 0.000001
334316.062 | 4027552.490 | 242.904 | 334316.166 | 4027552.598 | 242.897 0.010816 0.011664 0.000049
3928.801 3928.821 | 0.164862 0.147883 0.000422

A
B
C
D
E
F
G
H
|
J
K
L
M
N
6]
P
z

o RMSe ={(Ea - Er)°) /n)}* ------- (13)

- RMSN = {(Na - Ni)?) / )} - - - - - - (14)

. RMSg = {[(RMSE)? + (RMSn)?] / 2}* - - - (15)

> (RlLd- R.Lr)z)%
n

*. RMSRL for Elevations = (



.. RMSe = {(0.164862) / 16)}* =+ 0.102m  (13) Halaall 38
- RMSy = {(0.147883) / 16)}* = + 0.096m  (14) 4saall (385
. RMSr = {(0.102)2+(0.096)%/2}*= +0.099m (15) Halaall 35
. RMSRL for Elevations = {(0.000422/16)}" = + 0.005m (16) Hsaall (35

B gua yall Jalail) dae (n) * %

(C:2) Anll (Aacdyl) Adaylall) (he 33salall Alasil S (Ed, N d, R.L d) **

Mles (T.S ) Slene 8ageayall ddatill culilaal (E o, N, R.L ) **

cgasanlly Y et (Aa3Y)) UWadll aosal Jacsgiall 530N (RMSy « RMSg) *#

(sblls Y1 calan¥) 3 Tadl) el o giall [3all) daliY) dlass (RMS g) o **

casliall Uad aopad Jasgidll H3all (RMSg, for Elevations) des **

dddlially gilall)
Wadl) aye Jasio of 0 (16,15,14,13) c¥aleall 3 asgailly (3) Jsandl 3 bl plassaly
e brussia Alians Aoy (RMSy = £ 0.096) bl slai¥ls (RMSg = £ 0.1027) &) slaiVl
ROOt mean ) 58 cassliall Ui aipe Jacsgias (RMSr= £ 0.0991) (s3senlly LY} cualas¥l (sl
-(square for Etevations = RMSge

F sty Ll U8 (e deaas (Empirical equation) dxas Aslaas cunlial) 483 o Gl
. RMSgL = (Height Accuracy) mm = H.A mm == 2.5 VK km - - - (17)

(caaliall) ¢ layY 48 (Height Accuracy) = RMSg = H.A #*
- liaslSIL (NAK2 Dleas T.S g6 Slea) A5l blas cualic gene Jara = K **
!‘gtﬂls ((NAKQ) 39 (TS 06)) Lﬁ)l-@é-‘ sﬂjm).nj\ (16) BAK| ;.\_.y.uu.q t_}au dAa.A A;i ?3

Average Summation for Elevation = (3928801+3928821)/2 = 3928811m

iy e gl Lgiad Ja] sy (e 4000) (e S Cualiall gsana dlls 8 (17) dlaleall ardied
el (Caeliall) ) e LY A8y Jiag

RMSRL:He|ght Accuracy:H.A: *+ 2.5V3.928811km= £+ 4.955 = 5mm= = 0.005m
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Blaladl (T.Sos) Slea Baseajall sydal) Llall cililas) 14 Jganl)

Measured By (T.S os) Measured from (Arc Map GIS 10) & Level NAH (Ed - Er)? (Nd —Nr)? (RLaR.L)?| Remarks

Er Nr R.Lr Ed Nd R.Ld

334124.519 4027872.755 243.550 334124.490 4027872.661 243.486 (- 0.029) (- 0.094) (- 0.064) Cladlaiad) &y 085
=0.000841 =0.008836 =0.004096 (5) dsaall (14) 42,

334292.225 4027625.889 244.910 334292.211 4027625.968 244.950 (- 0.014)? (0.079)? (-0.04) a8, 2 &y oS
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334121357 | 4027886.132 | 242.977 334121.353 | 4027886.109 | 242.929 (- 0.004)? (- 0.023)? (- 0.048)° Oall LAY Gl o5
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< 315e) «(2008 calcg) (GIS) duthaal) cilasbeal) sty gadags (8 Luad )l ddaylall 282 (pa (aaill *#
5ysealls Lihlai ae Lles (T.S 6 & NAK2) Sleas dulie Llia) Ll (10) slalias & (2000
P il e Uleans U (4) Jsaadly Wabilas) deaass dosal

t il e Ulaas (16,15,14,13) cValedl) i (msailly (4) Jsaad) Sy lasaaly

- RMSe= {(Eq - Er)?) / n)}%= {(0.057628) / 10)}* = + 0.076n
<. RMSn= {(Na - Nn)?) / n)}*= {(0.156257) / 10)}* = + 0.125n,
. RMSg= {[(RMSE)? + (RMSn)?]/2}%= {(0.076)2+(0.125)2/2}*= + 0.088m

(& RLA-RLO2) 6 020224/10) = + 0,045,

. RMSRL for Elevations =
n

: b WS (17) 3, (Empirical Equation) duecagll Alabealls culiall 483 (e Gasill
. RMSg_ = (Height Accuracy) nm = H.A = + 2.5 VK m

.(k_\.._\uu\) t\.ﬁj)!\ 48y = RMSRL = H.A * %
-hiaglSll (NAK; Sleas TS g6 Slea) 35040 Ll cualic ggene Jane = K **
‘:Attns (( NAKz) E) (TS 06)) L"Q_)L@A.\ 5.3_9,«.4‘)45‘ S\ALAA]\ LUU k_\:\.u.n\.m &}A;A d.la.a

Average summation for Elevation = (2430.024+ 2430.048) / 2 = 2430.036m
s gl Lt Ja] sy (e 4000) e S Cualiall ggana dlla 8 (17) dlabeall ardied
.(James, 1997) ialalls (crasmsliall ) &L,V 48 Jiay
RMSg.= Height accuracy=H.A= % 2.5V 2.430036xm = % 3.897 = 4mm= + 0.004m
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