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Triangulation & Trilateration I

1. Why Triangulation, Example of use of triangulation, classical
triangulation method. Base measurement, Different orders of
triangulations. Figures, criteria to select a figure, great
Trigonometric survey of India.

2. snake of a triangle, strength of a figure, Field work in

triangulation, signals used in triangulation. Limitations,
Satellite Station, Resection and Intersection.

3. Trilateration, Field work, coordinate computation and adjustment
Triangulateration.

Triangulation :
= =

↳What ? How ?
• Basically it is. a network of triangles which we are

trying to do in order to establish a control network .
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• In triangulation, whole area is covered with a framework
of triangles .

• Principle : - It length and dish of one side and all the three
angles of a D are measured precisely then length and
dish of remaining two sides can be determined .

• The precisely measured first line is called B.axe - line
.

• Furthermore the other two lines whole length Erection
are now known ,

act as base line for the other interconnected

triangles. This process goes on further
which gives rise to a

network of triangles throughout the area to be surveyed.

• Che3age : when the whole area is covered with triangles ,
then at last , as a check

,
the length of one

side of the sides of the last triangle is alto measured
directly and compared with the computed Value .

This side is called Check Baise .
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Establishing the control Network
↳ horizontal Whotto part↳ Vertical

la-ptau-af.sn ::- station where we are taking
the bearing .
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③ Centered Figure
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a All the angles of this triangle
= 30° to {120° → our triangle is

=\ well conditioned
b \ a

c
" -=

U computation of unknown pt - are accurate more .

③ Cover the entire area .

Frʳf=
↳ Grid Iroh .

Centered Figure : Entire country /small) can be covered

by triangles , then it is a centered figure .
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of Triangulation
Characteristics First order second order Third order

<Primary (secondary CTertiary)
Length of base & to 12 km 2 to 5km 0.1 to 0.5 km

Length of sided 10 to 150km 18 to 25km 2 to 10 km

Average Triangle Closure I
If

3
93 12"

ttrigonometric survey
· Begun in April 1802 by Colonel William Lambton
·

George Everest
·

Many others....
It helped to lay out a reference system for India.
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↳ well conditioned.
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strengthofEigh
1 =Ed'(,c[(6A2 +sAsB + opy
↓

Probable evoce
in computation in a x probable error *total no. of diss

chain of Us. in angle measurement observed except along
NO known lines.

⑧ ⑳

c-(n' - s + 1) + (n-25 + 3) 218,re
*T
⑧

n' + nsof times observed in both dish; D-l*2"**8
x =

n0.g lines x51 = station occupied.
s = n0.gstation using there we can

- determine *,
c=(x -6+ 1) + ((1 - 2x6 + 3) = 0 $

which will be cent.

for a figure.
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if K = EC (SA"+656B+ sp)B
known

strength of figure 2 I X
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A C

SA = difference ber second in the I C

&is6 to place of log of sin of A. AtAngle
-

↑a
; 2 ·- !

In all diff-figures

E(SAT+SAsp + Sp)
this value is least
will be best in

computation.

Field work in AR:"

· Reconnaisance
Measurement of Bare line & I B to

A

Check Bale of D
B

B +ps
· Measure all the angles
· Angle Adjustment
·

Length of lines and Bearings.
·

computing recordinates.

·

O
· Plot them in sheet.

to maintain intervisibilityendTootir
a tower

heard tripodisastand
*A "setup

it required.

1 A

So,
o (@-*O, cannot be =>of 1000

-

i occupied -

B Os = 100 - (0, +02)
Le errors can go unnoticed.

-estation. Eccentric

A ~ B
O, al Oz = 100-(0-02) -> 1approx.valueI, &

c
s Os =? * ABC AB

-x

Aand BC

sI *ASC
·

ASBC

sc = d &ASC --a + B C
↳SBC: 42

Ac= CSAC: Y,
&112 = 100-(9+ Y,)
03 = 100 - (100 - (a,+y) +42)

=c + y,-Y2

Oz=C+ Y,-Y2



Intersecten-
↑ locating a point by intersecting

lines from two known landmarkx

+o x
&

C
on the ground.

rxA/YA, 9 A case occuby
AP, BO

P(Xp,Yp) -4You this point

Rtien
DABP

=

Iqc
-

&atAcsncinemainAf, 1O B S ABCP

-

# (xb,up)i ⑬
+ teexing known it, we can

compute the coordinates (X0,40)
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Why we did Triangulation?
we just need to measure a single length and all angle
so all the coordinates canbe calculatedas in
eastier days when EDMI was not there meaning length
was difficult. Measuring angle is easier.

teleration:
-- Now CDMI is there, we

can easily compute all
w
-
w

the lengths.
2

( C

-
↳compute all the lengths
and establish a central networth

of triangles like earlie.

E x It was thought
It can be a better

-
method of establishing
ectrol

F

Aantagesof teration

abid:-sraightawayyou
are measuring distanis

-.

SideError
-

*
A

Error in angles -> this error propogates - compute xy will have

C
errer 6102 of error in

XY, error AD ABas well as how myangles arealso the
But in Trilateration, we are size of angles
computies these length, we are

measuring them all such so there
is no scale error.

Radvantageof theration

⑰ - Internal angle conditions are
-u Or

not there as in case

(O Os ( triangulation. o
AU ↑ There is a way

to know

F(l) =3 =>oF1000 iferror is there in

↓e,,lz,ly triangulation
There is no such condition
in triangulation.

⑤ conditions
BC·*1* <AmoperTare als

a facto
that we

RL seed in the

ADMI -

They may not be accurate



field work in trilateration
...

① Reconnaissance: I-
-

Ce A
B

&bperke A+ no industry otherwise
↳stations atmospheric condition wile

be different.

Fares:
- 20 =1000

Researchershave
..· -. suggested that

-

L C the best figure in

⑤ ⑱ trilateration is

hexagon with all
- -

the sides measured

④=
⑧

⑧ ⑧

⑤
28 Obperv.

- - conditions

⑧ ⑱
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tangths
-Field work

Noo
butaand Adjustment

a. =#1000 O,'
①, systematic errer O2' *oo
O2 Oz
as x

Randeen errors

Ad intment
-

- By least squar
-

we adjust all the
upter as a whole

① Angle of adjustment
& Bearing of all lines Triangulation

Trilateration: Trilateration

.
.

-

Triangulateration

#E --

# Angles-
Adjentment

alateration

-

- 2 ~Toestation
- can measure angle anda
length simultaneously.

C
w

-

All angles and all length measured - very very precise
control network.


