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ELEKTRON TAXEOMETRLORIN OLCMO DOQIQLIYININ TODQIQI

Elektromagqnit dalgalar vasitasilo masafa
6l¢iilmasinda miiayyan bir marhalays catdig-
dan sonra iifiiqi Vo saquli bucaglarin avtoma-
tik olaraq Ol¢iilmasi diisiiniilmiis vo elektron
taxeometrlor inkisaf etdirilmisdir. Klassik
optik taxeometrlorin qisa 6lgmo masafasi,
asag1 doqiqlik, orazi geydlori vo hesablama
islorinin ¢atinliyi elektron taxeometrlorin in-
Kisafim stiratlondirmisdir.

Elektron taxeometralor qurulusu vo is
prinsipina gora osasen iki qrupa ayrilir [1].
Birinci qrup bir elektro-optik mosafooligan,
bir optik-mexaniki teodolit va bir mikropro-
sessordan toskil olunmus yar1 elektron taxeo-
metrlordir. Bu alatlorlo mosafs elektro-optik
mosafadlganlo 6l¢iiliir va 6lgiilon uzunlug de-
yori mikroprosessora avtomatik olaraq otiirii-
liir. Bucagqlar iso optik-mexaniki teodolitdon
oxunur vo mikroprosessora allo daxil edilir
[5]. Olgiilon maili mosafo, iifiiqi Vo saquli bu-
caglarm komokliyi ilo istonilon dayarlor he-
sablanir. ikinci qrup olaraq adlandirilan elek-
tron taxeometrlords iss mosafo vo bucaq 6l¢-
molari avtomatik olaraq yerins yetirilir.

Elektron taxeometrlor osason dord asas
moduldan toskil olunmaqdadir. Bunlar agagi-
dakilardir:

—  Moasafs 6lgmoa modulu

— Ufiiqi bucaq 6lgma modulu
— Saquli bucaq 6l¢gma modulu
— Mikroprosessor modulu

Moasafa 6l¢gma modulu sads bir elektro-
optik masafadlgondir. Ufiigi va saquli bucaq
modulunda iss bucaglar avtomatik olaraq
dleiiliir [3]. Olgiilon (maili masafs, iifiigi va
saquli bucaq) va kanardan daxil edilon malu-
matlar (alot hiindiirlityii, oksetdirici hiindiir-
luyii, atmosferik diizalis va.S) mikroproses-
sorda dayarlondirilir va naticalar rogomli ola-
rag ekranda oks olunur.

Elektron taxeometrlordoki 6lgmo doagig-
liyi mosafa, yiiksoklik vo miisahido mantage-
si doqiqliyi olmagqla ii¢ istiqamotdo miisahido
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oluna bilar [2].
Elektron taxeometrlorlo Glgiilon maili
mosafonin orta Xotasi:
mg=+(p+q-107%) (1)
borabarliyi ilo hesablanir. Totbiq olunan alot
ticiin p=g=5 mm olarsa forgli maillikli mosa-

folor ligiin codval 1-doki orta xotalar aldo olu-
nur.

Cadval 1
Maili masafalorin orta xotas:

s' m;
100 5.5
200 6
400 7
600 8
800 9
1000 10
1500 12.5
2000 15

Ufiiqi mosafonin orta xotasmni hesabla-
maq {iciin s = s - sinz boraborliyindoki do-
yisonlora goro (s, z) gismon toromo alimib or-
ta xotaya kegilorsa:

ds =sinz-ds + s cosz-dz

)

2
— in2 a2 2 2, .Mz
mg = \/sm z-mg + s cos’z i 3

barabarliklori alinir. Olgmods istifads olunan
elektron taxeometrin saquli bucaq 6lgma do-
qiqliyi qirilma va digor Xarici tosirlor nozars
alinaraq m, = +20°¢ alinarsa, lifiiqi uzunlu-
gun orta xatasi tiglin codval 2-doki giymatlor
olds olunur.

Elektron taxeometrlords miisahids edilon
noqtonin yiiksokliyi triqgonometrik nivelir-
lomanin formulu ilo hesablanir [4]. Moasafo-
6lgma daqigliyinds oldugu kimi, bu formulda
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da doyisonlora gora gismon téroma alib orta
Xataya kegsok:

borabarliyi alinar. (4) barabarliyina gora for-
gli mosafalor va saquli bucaglar ti¢iin hesab-
lanan orta kvadratik xatalar cadval 3-do veril-

mAh\/coszz -m?2 + s”sin?z - Tg—f (4) misdir.
Cadval 2
Ufiiqgi masafalorin orta Xatalar: (mm)
z 100 200 400 600 800 1000 1500 2000
s'(m)
100| 55 6.0 7.0 8.0 9.0 10.0 12.5 15.0
90 9.5 6.0 7.2 8.4 9.7 11.0 14.4 17.8
80 5.3 6.0 7.7 9.6 11.6 13.6 18.8 24.1
70 5.1 6.1 8.5 11.1 13.9 16.8 24.1 31.5
Cadval 3
Yiiksokliyin orta Xatasi (mm)
s’(m) 100 200 400 600 800 1000 1500 2000
100 3.1 6.3 12.6 18.8 25.1 314 47.1 62.8
90 3.2 6.3 12.5 18.7 24.9 31.1 46.6 62.1
80 3.4 6.3 12.1 18.1 24.1 30.0 45.0 59.9
70 3.8 6.2 11.6 17.2 22.8 28.4 42.4 56.4
Elektron taxeometrlordo miisahido edilon m, = JmZ +mZ (6)
noqtenin diizbucaqli koordinatlar1 diiz geo-
deziya masalasinin diisturlart ilo hesablanur. L, m
Ufiigi mosafa va yiiksoklik dogigliyinds ol- my = Jms st (7)

dugu kimi miisahids olunan ndqtonin orta xo-
tasini veran oslages diisturlari ¢ixir:

2

. ma
mZ = cos?a - mi + s? - sina—-
2
. m
m3 = sina - mZ + s*-cos’a—  (5)
p

Movqe xatast agagidaki barabarliklo he-

burada m,,-iifligi bucagin orta xotasidir.

Forgli masafalar va saquli bucaqlar tigiin
hesablanan movqe xotalar1 cadval 4-ds veril-
misdir. Hesablamalarda m, = +20° alinir.

Cadval 4 yoxlanildigda movqge Xotala-
rina saquli bucagin tosirinin olmadig1 miisa-
hids olunur. M6vqe xotalart masafodon asili
olaraq (s’) doyismokdadir.

sablanir:
Codval 4
Movge xatalari (mm)
Z |100 200 400 | 600 800 1000 1500 2000
s'(m)
100 | 6.3 8.7 14.4 | 20.5 26.7 33.0 48.8 64.6
90 |6.3 8.6 14.3 | 20.4 26.7 32.9 48.7 64.6
80 |6.1 8.5 14.2 | 20.3 26.6 32.8 48.6 64.4
70 | 5.8 8.3 141 | 20.1 26.4 32.6 48.4 64.2

Natica. Tadqiqat isindo 8 forgli mosafoya
miixtolif saquli bucaq altinda 6l¢mo islori
aparilaraq elektron taxeometrlorin 6lgmo
dogiqliyi arasdirilmisdir. Ik énco maili va
iifliqi mosafalorin  Glgiilmasindoki  xotalar
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arasdirilmis vo molum olmusdur ki, saquli
bucaq artdiqca tifiiqi moasafolordoki xotalarda
paralel olaraq artmaqdadir. Yiiksoklik xotala-
r1 iso qisa masafolords ciizi forqlilik gostord-
iyi halda uzun mosafalordo daha bdoyiik
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sohvlarlo miisayat olunur. Koordinat xotalari
iso olglilmiis mosafa vo bucaglardan asili ol-
mayaraqg 1-4 mm arasinda doyisir.

Elektron taxeometrlorlo 6lgmo zamani
koordinatlarin dagiq oldo edilmasi {igiin sa-
quli bucagin ¢ox olmamasina va qisa masafo-
lords 6l¢ma islorinin aparilmasina riayat et-
mok lazimdir.
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XULASO

Mogalads elektron taxeometrlor hagqin-
da qisa molumat verilmis daha sonra 6lgmo
doqiqiliyi tadqiq edilmisdir. Elektron taxeo-
metrlordo 6lgmo zamani masafa, yiiksoklik va
movqe doqiqliyi arasdirtlmigdir. Alastlo fargli
mosafalora forgli saquli bucaq altinda 6lgma
islori  aparilmigdir.  Aparilmig  6lgmalaro
asason alds edilmis orta kvadratik xotalar mii-
vafiq codvollords geyd edilmisdir. Elektron
taxeometrlordo movqe dogigliyins on ¢ox tasir
edon faktor mosafa, yiiksoklik do-gigliyine iso
saquli bucaq oldugu malum olmusdur.
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Agar sozlor: Elektron taxeometr, yiikSok-
lik, iifiigi masafa, maili masafa, orta kvadratik
Xata.
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Research on the measurement
accuracy of totalstations

SUMMARY

In the article, brief information about
totalstation was given, and then the measure-
ment accuracy was studied. The accuracy of
distance, height and position during measure-
ment in totalstation was investigated. Measu-
rements were made with the tool at different
distances at different vertical angles. The
mean square errors obtained based on the
measurements are listed in the relevant tab-
les. In totalstations, it has been known that
the most important factor affecting the posi-
tion accuracy is the distance, and the vertical
angle is the most important factor for the
height accuracy.

Keywords: Totalstation, height, hori-
zontal distance, slope distance, mean square
error.
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