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(reflector) piy
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ACCURACY OF TOTAL STATION
More accuracy can be achieved by:

1. Careful Centering

2. Accurate pointing target
3. Average of multiple points
4. Better optical lenses

5. Strong Tripod

6. Verticality of prism pole

Angular accuracy is from 1 to 20 Sec.
Linear accuracy is from 2mm to 10mm/per KM

Different instruments have different accuracy

Linear
Model Angular
With 1 Prism With 3 prisms
NIKON 1 Sec + 2mm + 1 mm
LIEKA 1 Sec + 2mm + 1 mm
SOKKIA 1 Sec 2 mm + 1 mm

Accuracy varies with Price
Distance measure with:
Single Prism —up to 2.5 Km
Two prisms -5to 7 Km

Three prisms - 10 to 12 Km

14
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Functions of T.S
1. It simultaneously measures angles & distances and Record

2. Correcting the measured distance with:

-

. Prism constant

. Atmospheric Pr.

. Temperature

. Curvature of earth

. Refraction correction

. Computing the point elevation

. Computing the coordinates of every point
. Remote elevation measurement

. Remote distance measurement

. Area calculations

o N o o B~ w o0 B~ o w PN

. Data Transferring facility from instrument to S/W and S/W
To instrument

9. Format of conversion of units

Application of Total station
Updating mapping

Topographic survey
Hydrographic survey
Cadastral survey

Project construction survey
Road, Rail Survey

Mining survey

16
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Adjustment of Total Station) g e yiwiw Jgio V.V

Jo#12BM 4
jjflxxBM%;&;Jyg%;@L“;)::cjgqugmg&ﬁ@%gadééu 4
955 a pelilo aig 5 5
.,J;@%;wxé:ﬁgﬂp?é:wsoﬂBM dadgals v
ad}&@,lwwga@gm oA :é;&;djb‘,,fe\.;%;.;i:@BM v
.@bé&'bdﬁéﬁ'b JW”JBM‘,;JS.j‘;JJ&:AS}
o Aol aie ale s Title s K5 s 55 25 ,ke wlsBMag b pile v/
sl Sl g nla s ol pndle s 5 b0 Jpd oedile L sl v
( Total Station’s Configuration) f g 3 e figis V.Y

cUnity a3y oo 55 A 24505 Ly b 55 oS s 5l 2l BM g il s Jisd 2 IS
&;&JJ.:};.’J s (N-E-Z, E-N-2Z) Js3 lus,5S 2 5l (Time) cs5 (Year) ’@JL’J

Procedure: main page + F4 (for CNFG) +UNIT + ENTER
1. Temperature
1 2. Pressure
3. Angle
4. Distance

JOB, J9%5’)'5”99 %s)b’o Y.0
Sed i Gla 05 55558 157 53 S L ps) 5058 s Sis s poo S
IO NGV

Procedure: main page + F5 (for DATA) + JOB+ ENTER

1. JOB Selection
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2. JOB details

3. JOB deletion

4. Comms out put
5. Comms setup

r.ac,...?lda_.ql,gFl 3o Jplotl jl 58 o) J3 S e alauly 4 JOB Selection »
35
Method: main page + F3 (for DATA) + JOB+ ENTER+ JOB Selection+ ENTER+ F;

(For list)

e JMJ.?@‘,%Q;) :ﬁjjﬂjédjgoﬁéwaagqﬁuaﬁw%gw
ol Jl 03 45 Gly slpd anes 2 13 Blo s J asdle (g pes o akd s b o0 o sl s ) adhe

J99rY s> M 2 GoNgs il
955 Jos Jod s 5 S ss a5 bse $0n 200 Ll it o 24 s sk s AlS

Procedure: main page + F3 (for DATA) + JOB+ ENTER+ JOB details+ Enter+ look
for

Job name+ F4 (for ok)

J& Gabid onlgd Sl
Procedure: main page + F; (for DATA) + JOB+ ENTER+ JOB deletion+ select a job

Name+ enter to delete.
Comms out put
Procedure: main page + F; (for DATA) + JOB+ ENTER+ Comms out put+ S-Type+

Enter+ ok+ obs data then star is remove and we can delete this job
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In job deletion
& USB oo DATA S

Procedure: main page+ USB+ S-TYPE+ SAVE DATA+ WON JOB+ OK+ OK+ OK+
YES.

9 ,o;u;;wlé;&;;,.ﬁfg,i@);@g&mxmu;l@ UhaadswaaSoa,ma

Area Calculation by TS) Jg5Taw Colun & dlawl g ) cpldiw figid . YV.7

i sl (S 3y s Sl oy ol () 6030 2 50 (IS dhals 4y el S 0

.}é%;wgc,észl‘,&”@bago,qESC ;b&@@&;wu:@w;)ﬁw,,;
324513 5 MENU sl oF1 s
955 ol ads 595 Area Calculation Lo
955 sl abauly s Fa 5 OBS (¢ o) o)L slewes| jhats .:S;'»Lﬂ.:
S a s3I MEAS ol 555 5 F3 5 5l 558 az e a5 alls ab g 0 (peeiilo (ol
# o g asslan dsyess o sl 555 5 CALC alauls 4 Fa ;%;195
S :ysy)éﬁ55|0pe AreaquUlHAREA (Horizontal Area,
320l Slop Area 55 g0 £ 4S5l HArea Ly 55 gs o)l o0 a5 la

(REM) Jg5Tow slaisl o dhawlg 4 gl Jigi o V.Y
99 9285 pgedauly g ae L ~ LS a2 REM= Remote Elevation Measurement

95 ey 55 05 oo 4 5530 g:gsﬂ-] 45y ¢ L)1 5l e 5l 55l

Procedure: main page+ Fygo to Py + Fyfor MENU) + REM+ ENTER
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sl S a s 8 aSH G S a5 6‘;55%;-“ ‘%ﬁéw)'u'ﬁ%ﬁgﬂ?ﬁ'@“‘eu-’
(55553 g ) x4kt 3 J53 Do sl g piile 53 (6 S m n REM s 51 (5 S 5 5

X i
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== [EE1 I E
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zenith Angle ™ —
mtal = 25,329

U 3.2

& TS 4 Sk 18 giludyes s .V A
355 Jos Js3 g 4 55 5551 ol )5S BS 5/ BM > 85 s Jisd (7 IS

Procedure: main page+ESC/F;go to pagel)+F4 for cordy+ Occ Orien+ enter

a2l y 4y GPS ;M&&md@atﬂ;ﬁf}ld:;‘ﬂj%gx&,iqual.gajﬁghb:BM >
:%;HIa.g‘jjf)jd:x%ﬁ,@%;h&&::éPTA.;J;%,LJM&Q.,&LA‘:;:&;_,&MI
i 5 35555 pud BML 5 CD & sl 3 abauls & ERRO KEY 5 558 5 ¢ Wl ol
JaSa 8 o sSTATION 5 g 4lS 585 05 5555 <121 5 53,003 S OPERATOR
&;:.,.i.,;J,%ggo@awfﬂ_,&&h&ﬂl:g&F3 34085 BS-NEZ 5l j31, 60 sl J5

85 OK a5 5 BMa 53 g0 1
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34 MEAS 5l ¢ S o a aysly Bl 55 adsly oLy )5BS :%ﬁéﬁss.iwjaﬁbo.,iuwjl
7oL abat a8 Ay ) Qd;‘ﬂal}@sﬁéﬁﬁg&éaﬁbwu‘,}.%ggSﬂulAl:.wlja.; F4
MGEJ.;‘;?AJS&;‘,SJ:WMBL:UEL: dPsspdsa B as sleie e 5 gy pdls
|3 ohads 9,953 ol oidsls lus, S BS 4/ BM ;AJWJQ_,JAS‘_,S@J%%;;@@YES_,JL;&

.bsﬂul;m@ﬂjlﬁjObservation o, ks

 Topographic SUrvey) 59 m (51 79195 dawl 9 41 cpioion figi s 7.1
St 30 50 gounr o8 geio 3l pe Jgi sy Sad 3 S Ay o3 le a5 gp ik s
Jo3 JuSe g peiils by 35 558 0 3 B S g0 Sl o055 5 2 S 2 JSUs i 25 5
é"wr"’ -3}°ﬂ)@'z§yj@bgﬁ=&wbﬁ wleScoord > 2 #3355 e 5 S 5l
BM aip 5 555 5l 5,8 oo yre ain 5 Jisd 555 5,00 SLoossS s BMogs s il S o)
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Procedure: main page+ ESC o to p3+ TOPO+ COORD DATA+ ENTER+ Target-

Prism+ F4 (For MEAS)+ F; (For Rec)

(I sy ab e ey o)L s shal 5,95 5l gl cud Dlsy S S (650348 S A
AJT‘;?:AK‘,J&;M Lo, LémuasJLz.:;ILrQT;jsbsglﬁi%;ﬁﬂg_élﬁyj@‘df,;;,5
sl 5)lsd pan o el are s 5 p0s) S e sy erige J3 L& JI S Jhas
s oy 5] 10 a4k il Ly 5555 05 51 51 L3 el 4, AUTO 558 Jlas
> o g,|,§Jngcc— Orientation Agol;.i;),fgbisa.’c:;w,l chSJ,?J%g%;.uL,AL.E.;
y&x%ﬁJBIMMA@BSm,” o 4ol gy s 3 Jge 4 |3 55 Sl as Load

.éjW'A}L;BMéf}J:

«S 5l 3 SREC L LU 5 ol aais 5 aauly 4 MEAS :J&ﬁésééag@@;,&
.ééRECd%gMykl@ &S 4 AUTO »
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(S-0 Line) g1l tas dlausl § 4 cyiugiwr Jigi V. *

b e 5 551051 > g5l ol g5 pleislu lon 5 23 ;‘ﬁ,&&j;@fg SYPURV I PRVIVEE
55 2l 455 adaSo sy gl BM s 5 s plis Kisi s s 00 55

Procedure: main page+ FUNC go to P,+ S-0 Line+ enter+ Define Base line+ first-

Point+ F4for OK)+ Define second point+ ok

wd s Josl e Sos a5 L sy 5 plazayy slX bgi-*ag"sgg*xb L Scale
( point, Line) s sS ;s aial 093

.ébégdbwb|%o¢3u%§-i’§b;u@|&3w:POint
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95503 32 Sy S (535 :InCT
.&ggwu@@;mwng;mune
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955 sao Offset
5m
° ase line .@;ﬂj&;&.&; P1a Jigw &5 > &S
3m a)L;]jJ,.fU.z.;JgElJsz
A B Length=5m
Offset=0

JSs 42
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o, S sSTa s gb_&u A
Length=0
Offset= 3m

) STy 5 i B 5
Length=5m
Offset= 3m
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$3 o 23 (S Jsd g olagis Joy wlaS 533 00 a8y g 55 gy s 2 CeanS
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954> MEAS abawl g oo F3 5 ngljﬁqya%gﬁswu!w&u
ASIMLM 51 55 g0 a5 sl 5555 edas (el
SD: Slope Distance

HD: Horizontal Distance
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VD: Vertical Distance

O-SET (Theta Set) .Y.) Y

358 S 3181 ol S

s Alb 5,8
S sl g F2 5SHV (gpa)) ]

Qg:;}i_..b:ﬂbfﬁdlﬂauu.,&u 435(..&)@’3‘)3;'};#‘940@&&@:‘:}5‘}»3' IV
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(S-O ARC) Joowy weds .YV
35 S gl wl a3 s ng\)ﬁ 3 g0 dauly LS g
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Define arc
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windo g3 53355 gl Define arc

From point
NP
EP
ZP
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o Pl g 65d Sl pa b e S Bb e S 85 LR RIL G b o g a5 (550
55

(Sl lile & et J i 550 Sosasls 05 658 J S0 4015 45 :Angle

RIS NRESE w,S@JS:Arc

6‘56‘9&&];)5))3 byjlu.u‘,ﬁ J@MChord

éwa%aﬁw?»ﬁﬂ .Z;a”OK@;”b&jJ‘,l&b J_,JN&J%J

Tncr=1
Arc

Offset

S AIC 4y 5 S 5,20 2 5 8 e 55 by S Al wime s 4y 5 L b 5 2 45
AJOffsetggc.o.,Bo,o‘,&)jﬁww,Sé}ff 3 Lﬁ_,JASOffSGtASﬂ.C;;JJW’ZFnQ
Sl (P OK a5 455 J ol s pisad 45,505 (55T b (g rd o3Il atlab 4 5 S
il 33 (s 4 MEAS 5l g S s sio &5 a8 5 (58 2 a0 opelile 51 5 S oo sl

35505 pl90 ol i a2 31 0 S o B 5 55 pulian (5550 ol alS 45 5

25




ketabton.com - The Digital Library

Limitations
It is not a Rugged instrument (Sensitive)

Prism verticality is questionable

Visibility is must

More Expensive

Requires calibration at every six months
Amount of error is greater at short distances
Height of instrument and prism is to fed
Awareness on battery maintenance

To establish north- compass is required

(SAFETY PRECATIONS, Sy D giakigs o

Mﬂdyﬁﬁp:@%ggﬁdmﬂgngﬂQ(FOCUSING)JjSJS,o.:A,b_ZJ:.1
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S0 I 35 gy bl s 50 5L b
|3 (Fl & 5 050l S 545 85S 5 8 05l oy Jon S gt 3 (7 (ooisl a3
NP-PLEIVISPLRWA jl‘_g,ig&.olgﬁ.« {Sui;ymd,b%?
dppsd S lpodoan g Juday 555l o JSin S S redla g a5’ 5
S e ag ASTITE

(How to Supervise TS WOrks)g o018l digsls” cptis Jigi S 90 SV 95 S99 45>

ho o 8, Bl 3 Lo 5 (5 g0 S g 30 3 S5l ds Baso)g b B S me il 0 1
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Zoomor
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options % ———= Next Menu
/ <——= On/Off
OK ‘ A
Js<s.13

5> GPS s
S e dng Ve o > 2 g P HSe e sl s i sl ey 2 5 GPS
.Jgfgﬂb?ﬂ J;.f‘?;x:GPSyidjjS‘??? 83 oo 422 :0N/Off, Power Key .1
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a.:lj.;ss.;.wlg.; ey cwpdﬂﬁwéjsslﬁbg&, Arrow Key > :Rocker Key .2
955 5RS A

.é,gmlo,g&u:,&wjﬂa}m&;@,&gog > :Page Key .3

A5 Jos s anly salan bl 55 5 58 ol 5 anly s Screen 5 5 1> :Enter Key 4
SoS Jeal o5 L]

Sodleral o, 5158 s sS sl o) 3 Pk 3 P > :Zoom Key .5

S5 0,1 HH5 s 5 Options yilisws als yiw 5 gl Screen 4 o5 13 :Menu Key .6
G55l 5 1y s o > :Find Key .7

Sl o, Sls 0 5 > o 554 #2055 :QuitKey .8

$55 el ey JsSg bLi)l s o 5ol £ 5ize 5 :Antenna .9

&% bl s 5 USB 4| GPS 5 :USB Port .10

S5 ookl a3 550, LI bLs,l 50w i 5eeS s :Data Port 11

1. Tombol
On/Off
7. Tombol
ROKER
2, 3. Tombol
ZOOM IN/OUT
8. Tombol
PAGE
4. Tombol
FIND
5. Tombol
MARK 9. Tombol
MENU
6. Tombol
QUIT
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ENTER

IS 2.3
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= pGPSa VY

Space Segment 4>, olas v
Control Segment a> , Js 8 v
User Segment a> » S8, s v

Space Segment

24+ satellites

6 planes with 55° inclination

Each plane has 4-5 satellites

Broadcasting position and time info on 2 frequencies

Constellation has spares

(Space Segment) 45 » Jlad

S5 S dGéJU-wﬁl (s “-’g;‘-" > 255 sl 8 gan RSl
éé:édjl.&“&.;.%ﬂé)d&‘éﬁJZOZOOkmdgﬂadJ&;Afg&ﬁ,ﬁg%ﬁc.\ﬂrﬁ
S5 o sl U%{f@ﬁ “ (s N g (S g 8 & I 8 P e g S
%;&xo}bd.;%’.;ﬁu ;éé J@?ﬂ&j@&lé}ﬁb&&d}z&aﬁ?w+z4j|
7000 5! ) abols 12000 milebé'-&;ié S by et (5 s ALD (59§57 50 Sy B

S35 0 F 0losd g0k |,$-3Liai%§~éseﬂwﬂmi|e/hr

(Control Segment) 45y J9g s
.‘:;;%;.»L&%,;x%;m&;b&;;g
1. Control Station
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2. Dedicated Antenna

3. Detected Monitor Station

Monitor and Control

HKwajalein

/N

US43

(User Segment) 45 » Se5sl57 s
$3Jols S sl ol b St 5 (S5, Wpden 355 o (S 451 (6005 4
User Segment:
Over $19 Billion invested by DoD
Dual Use System Since 1985
(civil & military)
Civilian community was quick to take advantage of the system
Hundreds of receivers on the market
3 billion in sales, double in 2 years
95% of current users

DoD /DoT Executive Board sets GPS policy
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Common Uses for GPS

 Land, Sea and Air
Navigation and
Tracking

« Surveying/ Mapping
« Military Applications
« Recreational Uses

JS2 .53

Types Of GPS 4igl99 GPS s .¥.¥

Receiver ol Antenna s 5l g J c3s 55 23 &z 82 GPS as» :Single Frequency GPS .\
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(g3 40 45 b 2 Cuipsx 5l o) Jleaial le 2 GPS 4s» :Hand Held Set GPS ¥
Sodberial o, L) 5 5 51 Tracking s S
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S| I 455 GPS 8 ¥ ¥

955 4393L a3 Functions b 5 5 ;&,“m:@éjJWIaLi;x;s;M:@MjWGPS
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éﬁﬁ&wwjjy};é%3|%§wg§|bb 3 GPS s a0 4y S5leS 535 :Setup
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a3 o5 0, 99,8 sege > ;jljgfr,&u%;ﬁaj%gu [y aids ,\JLJ%gnzAlarm Clock
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