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SURVEYING  (ao to aa M)

NRC — National Remote sensing cente (Hyd), Banglove

MQP:~—
Map is o representalon of —fectures On carth Sutac |
ovawn to a scale-

sScale = MQP anits

Ground  unit : -

Object of suweying:- | |
It 5 -the Prep(lfocﬁon of plan  and Map | ‘ ,
plan: -
" Large scale tepresentaion  of small Qreas  is QOJ'Ed_
Plan .
Exi- plan of o bur‘ldc‘ng
Sclle = )+ 50, (AN faYe) , |
Mop : -
small  sole re;,presentcrh‘on of Jarge areas is  Map
EX:= Road Map of India:

SCale : V' 2000 I L 1, A5s000

2

This mops are subdivided into  -wo types

I Lo.vcae scale Mops

\Q- sSmall scale maops

Loagc sanle map: - i
It vepresentahon  of small  areas

)

EX\— Vv * 2000 A K eYaYe
Small <cale Mo ~ ‘ ?
It Tep resentation of large areas

EXi~ ¢ ASO000 b2 125000


JAIN
Oval

JAIN
Oval


pra‘ndf;les ot sm‘uega‘mﬂ t -
I« To work -from ‘“uohole to the part” @ ”
R- TF the curvature of eorth Is considered —then It is called 3
Gieodethc smrue\jimj - IF the curuature of carth is n&t— L
considered -then i+ Is called plaine surveying - | |
3. The difference between -the length o arch of o civde B
and subtended chord  On the surface of earth is o-tm For o
8:2 km, ©0-3M — 54-3km, 0§ M — A km
Y- The <sum Of -the angles on a SPhGchctl 'Hicmale on the
carth surface  and éovr@sPondtng plane triangte n‘s‘ | Sec per
@\Jeuj Qs -5 Sq Km ares

5. plane triancate ic measured 1N terms of

yodians, The sPhericoJ {riongle is measued

in 4erms of sSteradians -

Different -lypes of scale :-

plane scale -

i ' i imensions
~t e Poss:ble -to measure  -two Succeswe‘ At

Exi:~ M, dect meters

D ?C\CjDOQl scale : -

Tt is possible Ho  measure  three Succesive  dimensions

EX.- ™M, decim, Ccm .
_ , L
Vernier scale -

Tt 1 o small scale  which  clides along the main
sale: The divisons on +the vernler scale are  litHe smater or

larger  +than the divisons of mMmain scaole-

Types of verhier scale:-

I- Direct vernier - -

'?——f—ﬁy verhier scole

3 2 ] (o]
Haln <cole

<.,._,




£Fe '
)

#
L

I- The diuvison on the vernier slightly

sScale

Q- The divisons on -+the vernier
of main sxle-

3. 9 divisons of main scle =

nv = (n=-1)sS

NO of diuisons

‘v is  the vadlue of one divison on the vermier scald
8 is One divison of main scale.
V= (n—l)xs
n
Then (east ‘count of uernier, L-C = difference of one divi

o +the main <scole and

L'C — S*—V

= a_ 0=t
S- (=F)s

= s[n-—n«-u]
n

'L'C:_S_
B 5]

Lc- 18 Yepresented as  the

tHhe mMmailnd sole divided bﬂ
Thdireck vernier: -
knowh A<

Tt i€ calso

on vernier thdiades

o (n+1) divisons of main  scale.

DV = (N+t)S

tncreases

Re*l:roa rade

in _DPPOSHG direchon

Shovter  +than ™Main
Same direction oas th
10 divisons of verdlker gcale .

on -the vernier scale

vernter <ccale-

value of one diulon on

No. Of diulsons on +he vernier -

vernier-  TheN divisong

as that of main sal

The. smalilest divison ot vemler i< IEe lo.rger than +he smallle
divison % S ) o s 1o
d on  Mcun cale ( ' , m N
‘W' divicons of uverner is equal ( 7 ¢ Usms -
é‘\




P—

N
{3
L-C= U-S8
3
= h'f"s__ s .
C n ) {
:-(D‘f'l—n)s : C
n ' oo
L-Cc = S_ -
N Uy

2. pouble vernier . - |
The divisons ©nh  vernler vePreserﬁed in both the -
directions <he =zero 1S  marked ot the centre. It is a. combt~

nabon of both direct and Retograde vemnter

10 s ©O s to
< T VS
v= (n-1s %—' n r {
n C ) &—- 30 Jo 1o M
—>]

— -— '([o -B'_o 9o
V= (25)S

l-c= -V

= 5= (%)

k-« Extended vernier s —
‘n’ divisons of verniet scale (s coual 4o (Can-~t1)
Adivicons of main scale
V= (@D xs

n -~

L-c = as-V
= as —<m+i>s.
n

L*c - s
n
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Exi- A ground area of Ha's oM™ Yepresened by 4-S om

on -the plan: The representative faction is
PN A- H-Scm®™ — 11’ s em™
L= MRS e
- . Y-s
S I em™ — as cm”
' f M e S oM ——
- Scdle = |+ &5
Ex:~
q-scm® —5 Ha's m*
b emt —s 2
| Xz NS - gem>
" u-s
2. 4 a -
I em —5 as m>™
‘1 em —s S M or Seocm
<« 1 2S00
< . < > i 4 [+) 3
Ex:- A -+theodolite civcle s dluided wnto degress and - |
TE 59 Qivieons of main smle ar equal 4o 6o divisons)
of verniers The L'c of +he inskument:
A- L.c = S_ ° = sos, | Qivi=3p

g 4 Y | 7 ) .
| The Lc- on main scale S cgual 3

\
o 1T - 60 _ .5
2 3

2.t divison on the main secale, S = 20

n = @o
Lrc= 20— Ly - (60 "
. 60 GEj 3 1! = 6o
1]



Exi- which of +the —following scales is the smaltest-

o) lcm= 10m b) R-p= ! D 1:16000 d)tcm =lokm
5000 {
A a) 1tcm= tom p) | * 5600 'S
— 10X100 cM .
- c) 1 = ,000 ©
fem= 1600 cm C
d) tcm = 10 Xx1000 M

£
) . L

= 110060 = 10600 X100 Ch
| (>
1 cMm = 1toocooo0cCm .
‘ G
i ¢ 10600000 )
®

The smollest scale (s 1cm = 10 kM-

[

*?;E*“ Evror due to use of WwieNg scale -
1. o the teng’rh of the lne exis*h‘nz\:, on.a plan or map i
IS  colculoded b‘;j means of wrong scale: The tength ob{a?/\e'i-:f”.
will  be wrong or incorreet: ,.

correct L@.ﬂgﬂ'\ = RE of U)TOIka Scale X Measured (Q/\s‘l‘h
RF ofF correct s@le {

[

RF of wryong Scale 3]
corvect Arca. = [ 9 X Measured Orea. |

RF of correct Scale

&
% Eyror due 4o shrinkage:-
t- T —the Plo.n S  dvawd Shﬁnkoge due o variakoen N

the od.—mospheﬁc concitiions -
Length ofter  shrinkage

Shﬁnkoge Rato or Factor =
o actuad length~

. Shvf’nkoae “actor X Originay
Shrin koﬁe Re,-:reserﬂrxﬁue Erachon = R-F
(or)
Shrunk  RE

Mmeasured  distonce

O

<bhvrin ’(an ~“factor

covect dishonce =

Measured  aAveo

COect- e =
( Shrinkoge —factory”



I

Ex.— The pian of an area has shrurk  such -that a (in
omai‘nojiﬂ 1ocm  pow  Measuring S M- Tf the owigc‘ncu
sxle of —the plan  icm = fom - - The correct distance

corresponding o A measured distance  of 1Qem (S

A- shﬁnkage “actor = AS - p.aas & ,
to -
Measured digtance = (q90mMm

correct distance — Heasuwred distance
shﬁnkoaé —factor

= o
o-95

= OO0 Mm

Exs- A Plcm ot an area dvawn wrth a or‘gfan Swle tam!
oM  has shrank  such +that a  the originaty  Isam Mea

Sures " |4°5 em* ANd  shrunk scdle 10 terms of icm = 2

A- . AN .
Shﬂnkaae Raxtio = H'sS - o.97
Is

shrurk RE = shrinkage  Rehio X ‘Ofiginal R°E

= 097 X _io ' Given oﬁ‘camcxl sale
23] lcems= 1om
= o-8932 M
e tcm = e~eaam

Exi- AN suwecjor Measured an araN of Som* druwn <o

A scole ofF 1cm = 1M Afterwards  he “foud that  he

Used o wrong sale of 1cm = am Hor  Hhe  measarement. The

the correct arqa.  is

A- Giluen measured areaa = som*
‘shﬁnkage }Eécfm = Length o:ﬁe)/ shrinkage
t length
Cowect™ gcale = jecm = 1m U“m”ﬂ scale 1 ) oMz 2004

tCm z too am



Vooo \ >
correct” Area = < ) X SO 'S
'/160
. G
- la's em
Ex:- the distance between -twoO Poiiﬁs on a Plcm was O
Soom  when Measured Wwith a Smle of i 000 the C

distance between e same ,oofnt; with A scale of 125900

will be- - C

A correct length = ( “-“",{"939‘) X 200 (\
/500 G

= o0 M- (ﬂ

EX - The plan of a maop was +4p reduced Size such thed- ;

a  hne On‘gfnc\ltg 00 MM  Measures qomm - The Ofl‘aim‘ Sc&m/;:.
3

of te plap 1 = 1000 The yevised sade fs

-

A Shri’nko.ge_ factor = LG”Q‘H\ after Shﬁnkagi

actual lencaﬂ)

f1

Qo =0 qQ
100

Ovicaincu sScale = | looo
Scole after teduchon = sS-£ X scale before teduction
a e
= 09X tooo
=GROe0900
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CHAIN SURUEYING

Metric chain i~
Auailabte in tength a2om ond 3om-  aom charn hc_wing
foo links and 30mM chalin having tso Iihks- smad brass rings

are Provic:kzd at- 1m  interval . Tallles are Pio.ccd o an irkerv

{} & & — Tallies | | :
sm tom ' ’ ' :

A

sSm

Bond chain (or) stee] band : -

Avallable in lemafb ROM  andd oM - BTrASS Hathies are
placed at- 5m trkerval- | :
Gurters  chain 1 -

Tt s also  known as Surveyors chain - the (ength=-
OF -the chain is 66 feets- T+ having 100 links - Tt is convi=
Nient —for Measuring  the  distances in Furlongs and miles o
ared. 1IN Aacres- | |

| l:url_onca = 10 Gunters chain

I mMmile = - ‘Puﬂongs-
! Acre = (10 Gunter chain )™
Reuenue | chcﬁr) s~
Length 33 -feet and 16 (inks
Engineer's  chain : -
Length 100 et and 100 1'\nks
TCLP@_S L=

Cloth and Lnen +ope -
It s available - fom, 20m, asm and 3om ength -

T+ S not accuvade.



Oiass fhbre: - _' ' |
These tape are Aot Stiech  OF shrink due 4o changing

£
S s

_{:emPevcrhAr@ ond  moisture  content.
Tt s accuade. than ctloth ﬁFe.

™
/

£ \
L

Me-tallic fq?ex- . : : S . :
Tt s auailable in  tm, aM, iOMm, 1SN, 2om, zom axd T

soMm  length- These —tapes are Mo durabte  -than glass Afibre
tope and cloth tape

Stecl toper- _ o '
om,

T+ - is  auailable N ism, {om, 3om, SOM

I{—‘ i Move a.ccurcede 'thaf) mefdmc '*‘fﬂfe‘

l—-ﬂ\)d.( "f‘dP@ 1-

T+ s made uP oF Steel “and  Nlekles Tt is Mo a.ccuycie

o than ait other topes-

. AYYOWIL- 5 , URas . :

TE s used 4o indicate the Posi-ta‘on of end of the
'éha'in on -the ground: ¥

Peqgr - ,
T+ & used '-tn mdrm Posrbon of sSurvey stexions or

end pom-l—; of -the smueg hne -

Rcmca?nca Rod -
TE 18 Used -to  |0cxte intemediate Poin*t's sauch that
joidy the end stahions.

these Poirﬁs lte ob -the straicahf line
_ : _ . N

, N
Qangin9:~
Thé process of | ~G‘ndina “+the iMtermedicte Po{m‘s s

KNoWwN as Toncaiﬂg .
Types of Rongingt-

le Divect  Ranging 1~
TF end statons are nter ulsible  then rt s coued

Divect RaNging:



Line Rcmger:——
iISosceles *b“tkangu(cu prism.

ot s a +two right angted
placed one ocbove the other s used —fRyr Divect Kcmgiﬂg'

2. Indirect Ranqging:i-

when end POUHS are not inter wisible indivect 'rcmgl"

1s 'f‘&ov.nred' A . -
- Ronciom line mthod:-— k

NS Survey kne passes through o thick Fovest & 1§
Not Possible cstablish b‘j inte rmedicde -Po’ims by dif@cl‘ meth

{E-

A B

C . .
~As Per Is épec?—ﬁca'ﬁons the - l&ng‘tﬁv of —f—hre chain :thﬂ -
mceasured Wwih o tensionN of 80N ot o Standard -tcmpercmxm;
R0 °  shodld be wWHhin +the -Fbllowmg “olerance hrm—ts

A- Giiven 80N, an’c

WM — Es5mMm 306m chain — + 8 Mmm

corrections —for chain - - ) ‘
I+ Correchion —foor Standardisaton -

v TF +the ochual (enqt-h L' s shorter “hon r\_S'omimcu (engfz

L] . N N
L the distance Measuyed with  be MmMote than covrect

distance - _ LN . v N
actual ' ot th hat g
the covrrect distance = —=TF  length : € chad X M-£

Nnominal length  of <the chain
The Measured  distance s mMmore +han actual distance

therefore  error  is posihue and  covrechon s neqadive .

Q: £ +the actual lengh L' is greater than nominal Iength, -
~the measqred distance . wait! be shorter <thon actual dist
once therefore evwor s negodive  and  correcton s PosH—iue.

Cp= Lt xmMep
L.



5. cornection —for slope = -

. Meosured distance is  alwdys grecder +than the hovizerda}:}

Q
> 3
]
!
©
.
)
>
f\
@
>
g/\
Ar
| ™
>
vy

D = horizontal distance ‘ L
L~ = TInclined distance

difeetence betwasnh B8 and <

>
1

e = ou\gle ot slope-

9. TF the actual length  of +he chain is not equal “+o
r\ommoJ' length  the corvrecton -or standardisation shauld be
O‘PP“{! before OPP'Hmﬂ +the corvection —for slope: ; ,

Exi- The length of Q survey ine measured with 20om lenglh
was —fbund Ao be 2oom:  Whenh choln vlas compared
with o standard chain & was -found to be 10cem oo
long: The tue length of the line in “m s

A ' =20 +0-1 = 20t M
Nominal  length of the chaln, L =20Mm.

Measuredd distance = 2coMm:
ceo = L xisMD :
L -

3

= 201 M-
Ex:— A 3om metic chain '« —found o be o-lm ghorter
thon octual length- =6 the distance measdred with 3oaM
The achad distance  wiil be



@,

A Nominal tength, L = 30 M : .
' . oM shorter ()
L = 30 — 0O« = 29:-9M -
cb= L xMD
L

= 29
17 « 300
20

= 299m

Ex:~ Th 2
c aveo- of o feld was ~“found +o be hooam’
when  measured !
Y wrth & chain ofF 20m (Qngﬁ-,. TIF the

O“‘ S Of |Z"| Qn nl yf\‘ljcj &N KA ’i‘
{ s ( .

L] . | I
A COorrect oQrea. = (.L)L'x‘ M+ Area. -
: A
]
L = Q&0 -0t = i1q-9m '
ote SOMIIET
L = 20 M compiet® cee FM“S{?;PA?;;&
) IE'NTE e
suRY 2 " Suryald gomp )
C A = ( 19-9 )LK o AN ’Abizs’ﬁ%g'nm
NG 4000 Mobile:

= O+ 9ax yocoo

CA = 2R960.1m™

— Covrect = =
volume = (LL) X Measured volume

L =
actual length of the chain

L = Nomt
oeminal length of the chain

Ex:- The volume of +he ecarth work -~ was calaulated —fo be

3 ; :
Sooo M when mMeasuved with o 30m chain © FE Hhe —ho)

w L3
as ©OcismM oo loeng the correct VOolme in md s

A Gwen measured uvolume = 5000 M3

Measured chain or Nominal = 20m

L = 30+ 01 = 301 M

C-V = 43
(—f_;) x M-v

- <Y-RIbY < <
$o00 = §075-37 M



Corrections —for tape €3

The -fivst -two correctons e, correchon ~for sStoandardi- ¢
cadton Cmdv S'O-Pe correction ar same as chaih  covrections - i
' Stope correction —for puul = - é

cp = Py <
AE )

P = ,ou(t a,oph‘ed during measurement o

fo = Standara  puit | O

A = ctoss sSectional avea of tape, cm* )

E = yYoungs modulus of the tope, N/ mm™ 3
L = Mecasured Length N M- e
A Tem Pe_rc:lure corvechon: -

Cy = x (T-Ty)L

(-]

« = coeffident of linear expansion, °c
T = Temperature dum‘ng méqsuremem-
T, = Stondard mmPerdure

L = Meosured length-

3. covvecton —for Sag:-

c, = L, wr

Qg P 0"
L, = distance betuween the —wo supportk
w :\—tot-al weight of the +ape: be‘:weﬁn ‘the o supptﬁffrK |
P = pull opplied during MRAS LreMeEnt

n = NO- of i Feervals or DO of base

When end ctotions are not of same  level thenh sag

correchon . N oL
Cg = Cg0< O (! + .__P'sme)

L, = distane b/w the +tuwo _supporks

= ‘-L,Lh’i‘c‘?lh‘* of 4Ahe tope per untt !engrh
6 = adngle of <lope b the +twao Sk.\f»rofr«jg




Ex:~ A sStecl tope of 30m s suppofted  on -four supports
Wth eq/uql qudncj b:j a. put of &oN - he cvoss <eche
area CF —tope & mm*. The wit wt of steei tape IS

7T KNm® . The Sagq correction N M is-

A+ Giuen p=8oN, A=18&mn"

L,L=36MmM , n=23 f\/f\/r\,/l’

Shli= u.)et“qh{- = 77 RN/m3 < 30&— 30-9<—20-F _

= 77006 N /i3
W = untt wt. x volume

= 77000 X (Area. of cls GF—{-QPQ X j_ﬁﬂqﬁ‘)

= 77060 X (( € O)lx 30}
[aTe!

W= 18 48 N
CS = L, w*

= 30X (ia-ys)

24x% goix 3™

- o24s-3
! 38 2400

= - 00074t M (ways Sag  acorechon ip neaoch"ue)

Ex:- A 30M Steel tope is  sublcted 40 put of- 16 kq
in 3 equot Spans of tom each. The wWra o€ cfs and
density of tope @e ©0.08 cm* and 7. a6 Ijem3 - The
corvecton —for saq th m-

A L, = 30m N= 3 ,A:o-oacmjL P = 10 kg

W= ount wt x volQme

|
= 7-8 X (008 X 3000)

2]
0' 6288
W= 88 kq



L, w™

CS:

aw pin*

10X 88" 0-6288>

9

24X 108K 35

= 395
21600

T )

= —o-eeats—M
CS

)
- 0-000I8 M

Exi= A steel -tope 20mM lona atandoadised 857 F

measuving a  bose ine - The ~tempe‘rcﬁm@ during measurem

Q0000

0
e

A
J

N

.
Yy
N

O

“used For (O
ordd

30’ £ - The coctficaent of heart ex,:ons“cn' ot Stecl tape

6x10" 6 °F . Thed corechod —for —fempercthure s -

A Ce = o (T-Todb

6xt0”® (30 -55) x20

= —0-003 M

Covrection souwce. of @Yror
I+ Standardischon Tnstument eal
2. Temperatwe Natural  conditions x
3- pan personal  @rror x
Jp- SEEN Noctwral / personal -
s slope | Nahural | -

" survey linet-

. \ N ‘[\ N 3
The line Jom‘q the moin suvey  stoxhons

Check line or proof [iIhe@ 1~

890

P

LI

cumulabive:
compen -
Sod -

COV‘ V‘Qc-h‘c . O

i o
-

} cambianstia

Covvection

The lines used -for check the accuracy ot the fFame

woork  of triongtes .




OFff st -
Lateval ofistances meosured fom  madn sSurvey lHnes

) perpendu‘culcf offset ' -
The short measurement c‘:& ra‘ﬂiﬁt o.ncales ~to +the suruey

[the
Cii) <A ’__3_(

R+ Oblique Offset -
The short measurements inclined o Survey lnes
3- Rcmcje -ﬁdPe Offscet : ~
It s o Obtt?:;,ue Offset token Q_[ona “+the Iine. ot quu e

o bui‘(dt‘ng ‘ '
i) @J@

weit condifioned - ST . :
I+ The best wetl condttiond 'trt‘ancale is an  eguiiateral Hriang!
R The -fairly good intersection when plotting —the triangles NE
angle s less than 20" and More ~than  120°
B Cross Stoff-

I+ Tnstument  used for setting a  perperdicular  offset -

QP@n CYOsS St~ | -
It s aAlso used o setout a perpendicular  offset -
French cross stodf: -
Tt s in Octogonal in Shape: Tt is used -0 Setout
Per\E¢ndecuior offset qﬂd Ablique o\ﬁ‘sef wHh an angles us® and

]

I3
Adjustable  cross  stoff: -

Tt IS used to getout Offtsels with an angles of any
mOﬂn‘n—tud@»

Optical square ;-

Tt S used o setout perpendicttar  offset Mo acurate
than O. cvoes Stokf- Tt works under the Pﬂnc:ap(e of double
Yeflection (optical Pﬂ‘ndPle). It comsists of +4wae mivvers ?lcme at own
amte of ys®



Prism Sgquave :-

Tt s used -to setout A  perpendicutor offset more |

occurate than OP'h‘coJ Sguare .

Obstacles 0 chafhing L
a- Chojnfﬂ(j around -the Obstacle & - possible:-
Exi~ pond  or lake:
b- chaining around -the obstacles s Not possible: ZR}
| S

Ex:~ Ruey

Obstacies 1 RANg '\ﬂg 1
Ex:~ HiUs ar mountains -
Obstacies 0 chaining ond Romging:-
Ext— bu‘cidt‘nqs-
Leader -
he chain man ot -the -forward end of the chab line
e calted leader. The chaln mon o dhe redr end is colted
—fotiower

conventional signs  used ‘n  chain  surveying -

— - =
_—

1+ Chaih hne
Q- Behch Mork [Ej__l
3« Buildfnq E[],
\ .

ke Dom %:f
ittars ===

5. Bounhdary with p

6 Embo.nkmen{- » _r.rr—l—,—‘—rr‘—rr“'—
-

e Cuthﬂﬂ ———,

NTAIARNEG

&« Metnl Road —
—— O O— O

Q- Telephone ltne

o Etectical \Ae ————————

]



He Wire ~fencing "%
v T T~
IR- River o)
.’\/_.
13+ canal T
iy Loke oOr 'Dond %
IS wWelt , S

18- Rojlwo.j double tine  TITTTL

7. Radlway sinca(e ne  —+—+——t++—

. —

(8« Roaod brldae —_—
f——

[N | I—
9. RQlim\j bﬂ‘dae e M st e e o o
S—\

 Hypotensual  aliowance s -

gc' is  onhe chaun length  on  the
Stope having an  onqle '@ the arrow is not
kept ot c'. But the armow is kept- at- point-c-
Therefore the cc' is b«J potensual  allowance or
coch  chain  tength-

cc' = hypotensual  allowance

! (enqrh of chadn

Cc = 00 (sece ~1) lPK — 20m

' .
Cc = IS0 (Sece —1) tunk 30 m

— R « ) .
= 50 8™ IInk —> 6 rodiant

= IS g*thk — © degrees
LO0O

Ya
n>

"

Uhk = (t in n)

Double line ~field book i—
ot is used —fov ord havy oYk s where.

s less -




Single 'ne -feid book:~
Tt is wused —for large scale mapping and most detail
dimensional WOrK:

cCorrechan ~for mis ojr*anmer’rf-:«

_ oa> + 3_9:_ error IS +ve Ae‘,::ﬁ,,_ - _-5_7193

T o 2 by correchon is —ve ~ T~ d / "
S

_dr + d> ot A..\_:____f____:;qs
enoan T Gl

Ex:- The h\dpcftemsuc&\ atlowance  pev chailh of 3om longth o

the angte of slope 18 12° 3! S

A* cel = 150 (Secd® — 1) iink
= 150 (sec (12° 30") - 1) Ithks
= 36k hnks
' » coch links 20em
cc = 364 X022
=02 m

= 0128 M

Ex ) The fhypot@,nsual allowance per chain of >om tength- Tt
the ground ralses by ® M in one chain  tength -

A- Tan® = R - A i/_ iqm

_— a——

20 S
20 m

I N 5 =5 pas g

cc''= 5% iinks

= o hbks

T oy m



o N 3

Exi) A sSurvey the was Mmeosared —Ho be Gom- T woe

~—found that there was  mis qi:‘gnﬁ’lelw and “he line was |
Off the sStaight e ot the middle the corectons for

tength in ‘*m’ is.
- e B
PN A o = = - ’ﬂ'
A° d + d‘L = dL . RN -7
QL 5L, N > o |m//30m T
Q Ly L, 3om ~ A -
c
= *

26 . _

=-0-033 m (correchon).

Exi~ ™ conthue Suruey 'ne A& passes an obstuchs:
a line B8Cc Room length was sstouwt 'se,y,oefm‘cutar o AE-
and flom ‘e’ - The [BoD was setout US®- Find the olbshil
ucted ~length @D in ‘m e e c

A y ' uf

Tan ks = 5%_0 i:} _ —
A= QOO0 Xt kS DJ
b

A = 200m A

BD = a60mM

EXi- A ond B8 are -hus points  on  +he opposte banks
of a fiver along o chalnh 1INE cAB  which crosses A
viver ot vight- angles - The Surveyor select oo Po?/\i— b)
which is soam fom A alonqg +he bank and seta perpe
dicwlar b whth vkgpéd +o g;_:). Tf the distance SCA IS

60'sm  The obstucted length A in ‘m'.




—

UN;T_,J_;_;.”” o = - {,‘%

L e
COMPASS SURVEYING O
——

Kk Tt meosurcs +Hhe cmcgtc; between -the mOgne'h‘c meridian

and o qt‘uen \ihe - 8
o ©
compass ove classihed Mo +wo S .
} e PTFQMC(‘HC COMPCLSS ' %
C

N SUJ‘UQJ:’OYS COMPGSS _ , :

pv?smaﬁ C Compass:-

[. The angles are measured  fom © to 36c. "

This system is callcd whole circle b@.c:r?/\a
Sss-l'em (W-CB)
2. Sighting the oblect ond Jcakn'ma +he qudt‘ngs are daone
simuttancously 2
Surue\.\' oYg CDMFOSS 1=

Pe Ancates are Mmeasured vanges fom o o

qe . This system is called Reduced Bearing

system (R-8) (ov) Quadrenty Beqrinca System (QB)
2. Sigiting  the  oblect  and taking  the Teadings o Not

done simuHancously:

r’(:; INhole civcle B@Qj}{q Sq:,svt@_m CN“_C‘ B) 1~

z/




* Al
% Quadrental Bearing  system: -

o

i
<

N
€ Hx B | )
(©-q0) (0~
&
— T
¢ (OP=Nes W) (0A= NgE)
E‘ —e
T (o ~96)
8 —
(08=s6, E)
(0c= sg;w) s
Ex:~ T the quad rantl b@&m‘ncj of a 1ne 8 s ic’ )
then the w-co8 of jine is)
N
A NGB = 180 +(0 ' f -
= tq0° W ) e "
S
EXi- T the w.cp of o line IS 280 20 then R8BS
R .
A - ° . \
\J\ R B8 = 360 — 286" 306
{
W . = 79° 30
28030
z . ~\ = N 7q°,30‘ [7X) . ~N

Fore becmnﬂ (R~
The beorina' of o line in  the dfrecton of progtess
of swuej IS called Fore becm‘ma oY  Fovuxrd bw"}"ﬂ

N 8
e

A




Back beo\rinﬁ CBBR) - £

Tt s also Khowh as yeverse beox?na- The bearing ™

of o line in -the Opposte divection s khouwn as BRack b@oﬁ,\gj

a8 . ; )
A8 , &

AB S R
: (.

a8 of AB | :
(or) " g
F:B of BA

Local ottrachobd: -~

The r\nagne—b‘c necdle  i&  deflected from e pormal

postion  when it is place neay -to external attractve ~rass such )

05 stecl stuctire and magnet such a disturbing INEluence (s

known os LOcc;l atracton . '
TF -thé difference between  Fore begﬂncj and back

beosing is ' 180° there is ne  tocal attraction of both the Stations
B8 = F-BX 180 "
+ue, ¥ .8 s less thon 180
—ve, F-B is ﬂvecrt@f thon 180

EX:- ¢ B of AR is &6, then 88 of A8 7

g8 O AB = 8 of AB + 180
N = 6o +180 N ’
= QYo .

Exi- B Fg of A8 is s00 , then 8B of A8
e of AB = F-B of AB - 180
= Q.oo° — )50‘

= 20



N uvadvantal Béoxn‘ng sgg-f@m . @ !

In the Quadrertal  Bearing system the 8 and 88

aye numeﬁccuhd b@ciuo\l but  wrth. oppos?‘tcg S(‘gn.

N
EX:- o N |
w = : o :
88 of A =Suw'w W e -

s | <
lepes of Meridions -~ | :.
There are bqsiccul»j +w o 'deeS ~t  meridians -
1 True mendian
Q. Mognebce Meridian .
True meridion: -~
1- True menchan  at o PoInE IS ,oassing thyough that
.Po\‘nt* and caeogvaf:ht‘cal North and South poles of earth SWHa-
9. The hovizontal angle between -the '-brue me richan axd
given tinc 18 called the tue bearing of o line or
Azierth_~ . [V " ]

3- The direction of -tue mendian ot o point is invoriable L,

Mognetc  Meridian: - )

I+ The ongle betucen -the mdcjne—h‘c_ meridian and given
line s \calt_ed_ - Magnetic beqﬁ_-ma or escmng o«& a une-

&- The direction indicoded by a Fecly suspended and
properly balanced ond  magnehc  necdle  un offected by o
athactive —forces IS called Magne-li‘c merdian oy the mognef W
north aoand south line- ;

Ercknet 3° Tt Wil chonge slowly with vespect o time -
Declination:~
i+ The +orvizontal Qng(e between e mognetic meridion and

TTue meridian & catied Declinatisn oy Magnetie  Decihadton .



M- M
N —— E W- E
aceclinedon -
Declination :
we :

Q- The yelcahon betuween these -thwo (s iNdicated  as

EX=

EXi-

A.

8= M-8 + Declination.

+ve, & declination Is ~towards EQast

—ve, w declipation s -tbwaras west

ABcD & O Squafe, e becxring ot AB is 20 dhen

becm‘nc‘] ot pc s

N o sgpawc be_ourincj ot AR = :b@oﬁﬂ? ot pc  anxd
bGQ‘fl\ﬁa o R’RC = becft\l\g ot AD- | A !jﬁ
: Beoﬁﬂq o AB = Beo:m‘n9 of DC =20 D c

ABCD & o Square, H- bearing of Ae ls N30'E The

beoﬁnq of RBC IS
- Be_cm‘mj of AR = N 2306 E

Beom?na ot B8c = S 6 E

: N
I o bue becm‘nﬂ off a line is 265 then s Azimuh

Azimuth 6 o line is 260

The wmognetic  bearing  of o he is yg 24 T the maoghetic

declination s s°38' E Then tue be_om‘ng of a lihe s
TYue bcaﬁma = n-a + Decclinadion
= ug®ay' + s°as'

= 5‘\{" 62_'




G/
Ext~ The moagnetic beoxi‘rxa ot a line s s 30 E. DE -
the magnetic  declination s S°38' £ - Then the tue bear

ot the line Is?

A- N o ' ABs of Wihe =S>8 30'E
1st 30 '
W-c he = " - 22°30'
W e B ofF AB | hne IR0 28 230 3
o [y -
! = 1SS! 30

declination = + 5° 38'(eay

s _. _
T-8 = Mg + declinadion ,
N ' ‘ ‘
o = 1s1°30" + 5° 338’
T8 = rs7°g',
W Y €

= NIS? o8 & )
QB o
s AQuadrantal becm‘nc] = 180 - is7° o’

= s 20" s2' E
Ex: Ih a wiangle  ABc  the  bearings  of As, 8C and ch
are 30, 1so’, 8107 respechvely: Then & is
A Eunrql ;tru‘cm’a e 8) Isosceles riangle

c) Right angle -triagle D) None of -the above. i

A Eq{uficrtero] 'brl\angle

N ' N

Types of dectinations: -

The declinq'ﬁoh at o place  does not rvemalhs consta
but i changes Hom -tme —o -time: There Qvé ~“ouwr +ypes of
variahions -

Seculay vaviahon:-

I+ Secular  variatioN  of dedinaton Occurs  over a. long peno
of -time like 106 years or 1so  years



2. The annual  vate of change of Secular varahon s

. . 0
ca-enerqthj vary between 5 o 10’
& Apnual  Uariation: - | o

I- The variation of declination v one year is catd O

Annpual  variation - O s
Q- The oannhual variaton s incde Penden-b— of Secular ucuioﬁog)}
D

M

and it varles fiom place o place  and fom year o year. -

3. These vyaluc vanges from ' o 2 ‘
("3

Diurpal  varicion: — ' ']

. The variacton of declinahon n one dmj s calied
Diurnal  vartation - ’

8 Tt cepends upod  locality, con B0 N\ -t me

3- Tt ranges. fom 3' o 42! |

Trreqular variathon: -

. The V@TTQHOD of declu‘ncrh‘or) oCccuy cdue -to natwral
phenomena.  Itke  Earthquakes, volcanic  @vruptions.

Ex) The -followlnq  bpea¥ings  were oObserued while trawersing

with o compass: which stadions  weve abfected by Local

A Ag 8
8 Bgc o
) cgop
D) Nene -

A B-B = F-B8x 180
AB line — BB ~—F8 = 180
3oy’ 20 ~124° 30"
180 = 180

. No (ol attractian ot A & 8.

<. Local  teeattractan s onNlu at <.



cb tihe ~—> 135 ts' — 310 30' = 4+ 180"
- 175 1S’ £ + 180
. Local attochon ot ¢ € b stations -
Tsogonic line:-
- An  imaginary nne qusn’nca through  equal declination on
the surface of earth at oo given -time: ‘
Acaonic lin@ : - —
t- AN "t‘mog Tnm\j ne Po_ssfng ~—Hz’vouc3h & zew dediration 'POM
S  khown as Agqonic  lthes -
20N the Agenic tine -the +Hue mevdian and the moganef'h‘c .
meridian  coincide cach  other.
Dip of necdle:-
i+ The inctination of  peedie  wih  the  horizontal (S KNOWE.
as dn‘P of Necdle.
Tt 1§ 0 at the equatpr and Ao’ ot the poles
3. Eseclini
Isoclinic  line -
- An iMCuan‘no,ﬂj Iine qusfng %vough @_cbuql ~amount o€
dip of needle on dhe <carth surface. |
Aclintic Wpe:i~

e N : . ~N
i~ AD imoamcmj une qus:‘nc\? %roucah zero dc‘P ot the hecad

/

Exi~ € bearin ot AB 50° bearn of BC U0 then AH
9 _ ng

anle, ot R is

310 ~ (180 +50 )

I

L8

Al

180 R]o0

.



Exi- The b@gxfrxj ot AB NIow and b@cm‘nca ot se

|8 = 70+ 20 +20 + 90

= 180

Ex:- the bearng oF A8 N 38° E pearing OF BC S o
T—hEﬂ 8 =2 : :

. °
B = 38 +70 = 1od’

Spurces of errovs N COMpasS ¢~

_— | ~
Tnstrumental  cvror : - SN

T s velaed o necdle and (amdugjgd civele
Evors of monuPu[d’rbn and Sfcah-h‘mal'
Centering, tevelh‘rxcj - and Y‘eqc;h‘ﬁﬂ

EYvors due o  external influences -

These s velated —o (ocal ottvaction and  deciination .



PLANE TABLE SURUEYING

Tt is cavnphi‘cql methed of swrvesing where -the -field wor

and plott—?ng Qe chnaz Sfmultcmeousied-
e Tt s cxdopfed oy =matl <cale ma;Ppéna and medium scale
mppt‘na wheye qreat accuracy is Not wgq/u?red-

2 There is no possibility of omm}ﬁnf, the measwements as the

Map Is plotted in the feid.
3- TF Is partcuarly aduantoges  in Magnetic
Survey s not  yellable.

B The instument used in “the plane  table Surueyfng

5 The working cdge of -he Al dodke

| ‘ s calied Fud {ciad @dae-
This is aleo iled o

bevelted edge - Note ?"ﬂﬁgg"—“
/6’- : . ‘,_Cte ClaS J}\XN Sl Pﬂig ")
. . . S oomP C Tl '\E'NT dg’ﬁb\eﬂ
Principle  Of plane txbie suvueytng t- SHRL F’Y""furya%"“‘ y
37-3% Abidsi &1)%91 14T

Orientodion : - - . Jaobite:

i+ The Prepcm'xb‘o”n of keeping —he  plane  toble o cach stafl
porattel ~to the posttion Occupled ot -the previous stxton &
KNOWN as  Oriestation-

Me'thbds of plane -tabke:-

t- Radiation : -

These method s suHable —for Survey of <small areds
which can k& done —for a single  station
- Trrtewsechons - |

In N .
- these method el P0|n+ is fixed ON the drawing

Sheet b i i
Yy drawing e lines fHom ~two plane -tarle s+tations o

thot- point and find the point of intersection of two lines -

Tt s cMployed  wheh  inaccesible poitts o be surveysd

» C

areas whewe compa

ONIT — 11 OF

S \AI|‘M



o

=2. Rescchon -

Rescchon < the process of _—ﬁndu'ng --Hie locohon of {

plane -table station with -—the help of  known tocadions  The Z
Pﬁﬁdple of Resection i; DPPOSH? o Eﬁtevse@on method- O
Rescecton is  donhe bvj ~following meihods o

A compass methed - | o

b 8ack voy method IS

. three point method | <
4. Two Pou‘nt method - | | | | -

The scuexal mcthods  —for  the  <oluton  of Threa POW' (7
method ave: | "
e rﬁoi ond error method or Llehmans method
R Besscis Methed Mechanlcal  method  (or) Tracing  paper -methad
-3 Gwo)ohico.l method (oY) Bessels method v .

k. Analytical method |
5. Geometicl construction  method:

T‘ne -two Poim@ pvoblem ,?S | f‘no'é té,:boﬁous ~+o “three
point  problem: | y Y
Lebmanse method - | |

ot i more accuxte  and  quick
Te‘escopi'c: Alidode L -

The Nnstrument used N ptane $table Surueying ~for firching

the horizontal  distonces Without actual measurement is c_qt(e_d

TelcScoPic Alidade .

- Trovevrsing: -
Tt s uwsad o plot dhe Qreos-
Ovientation -
Oriemtafion by back <Sighthg 1§ Mok accurate than

Magneh‘c needie mMethod -



ONIT— 6

LEVELLING

Level surface:i-
| Level surface s a éu%ce that 1 Perpendl‘cu'&f
—to -the dfrecti'on of arav‘rhj o euevg Po?n‘c«
EX:- Surface of sttt water i a  loke:
Suface of sea wcxtér which & not Offected b‘d Hdes
Geold & -

The mean sea level oF A Pg_rh‘cutcu loccrion  onh cavth

surface  extended I Al directons c:vzgcch‘na_ and undu{qﬁng SPheToi< -

IS KNowN as  Geod: Tt is Also calted  cequi potental  grauvty
surface

Elcvaton <~

JTt is the vertcle dicstance oF -the Poin{- Alboue or beld ~

the dotum gurfoce-

Attitude t~

Tt s 4he vertde distance ot -the potnt absve O pelou,

the mean sca level.

Mcthods of  Llewelling:-
I- Divect method (Spirit levelling) 1~
a- simple  leuetting L~
N opind the difference of cluahions of 4w points

which ave visible fom a s«‘ng(e Posftl‘on of  instument -

b- compound levetting  ~
Tt s also knowh ac  difeerential  levclling: Find ~ the

difference. of slevadions ot  -two polms  yegquires  more than One
insbument  sedians. |



G
&
| O
C- ’:“J Le,ue!l%‘ncaw- ' C
|t ie used —for Rewdnalsance  of the aAma for approxi- G
mcxte cheddna of the Ilcucls. O
d- profile Levelling~ | | (“
Tt is used —for ploting  Longitudinal  Saction ~for fxing
-the gradient- and  fin dt\ﬁa Hhe carthwork grantities - o
| - (.
T

A

R-L - g B .

--—?cu‘stoncg
X Recivacc&J L@_UQ“{[)%:_ |
Tt s .used —for —ﬁndirzj dthe clevation ofF défference of
o points Which ave howi‘nﬂ cerald distance and i © Not
Pstfbte 1o sctup the instument In between <the ﬂ'wo points-

ExX:— Rivey

2. Fodivect HeLeuen.‘ng:_gm% N -

1. Tvigonometrical  Levehingi-
Difference of clevatons (s ’ﬁ‘ndf‘nCJ indirectty from dhe

hovizontal digctance verhele Clﬂgle and ‘tfi\?‘onomefn‘cql V‘Q(Od'l\an—




9. Barometic  (evell :‘09 e -
Ditference of clevabons s —ﬁndx‘ncj r’ndWecHnJ from the
chaﬂ8e5 Cin the o.—bmosphéﬂc pressure.
B- Hypsometic leuelling: -
The eleocrh‘on dH‘-Ferenqg s —ﬁnd;fxa worth v*es’aed"fc}
the -tempercdure, where -the  watter Starts  boiling: |

3 Rarometric Leueth‘ng - , —
a- Leveu{nca St € -

Each tm is divided into 200 divisons. The teast
court is s mm-
b Level -
TeJescoPe iIs  used ~for  level
Optical defects ef Ilens:~
I The +elescope of o level consists of -wo convex lenses
2 Tt s assumed -that lenses  having  neglijible thickness QA
drameter. ' '
2. But N actual —telesc:ope the -thickness oand diameter ©€ —-
Ienses are  Not f\egl?fn‘bie‘ '
he These resuds  the optical  defeck of  lens.
5. They are —two Types oOf Opb‘ccﬂ defects o lehses-

a- chromattic abbeyadon : -
: - = N : - >
- Tt occws N A telescope  because  of clispersion ot

h‘gh‘t'
Q- Tt is YeMedial by usc‘ng o lenses o ohiect

glass consists of ol conuex lens and a. concave (@ns

conawe lens—» & Wex Iens (crown glass)
(flint glass)



b Sphe‘ricq( abkcration -
.:L‘l' occure oue o the Spheﬂ‘caf surfaces of the
-~ 4yS By [y
teng: Bceamuse of sPher?col abberaton The vuge _»_ncrden{- on

{0

A edaes of the lens ore vefracted morve than -the vays

_incident on “the cente of +the lengh: Tt is  remedial by us?"’f)
Ramsdens eye p’iec@.- T s Mmode up of whh +wo  identical _
plano  convex lenses v_wfvrh curwed  curfaces -ched Howards cah a‘:‘:s

other and place of a Qistance ©f 247 of ~focal jengh. -

+. £

— 2 f —>

FF different —focal l@ngﬁ\s are uscd
F £

>

2,
?F o J_‘F

: . | . 2~ -
The velaton betwesn E and s ?’: = l_’F

Power of -the Iens:-
- vt s the v‘ecierocq( of the ~focal Iengfr) ot the lens-
2 The wnit of pouwcer IS '”DiOpt&T”:
3. IF -focal length Of the lenqth & oum +then pawer OF the .

length s o diopters - '
Stotion s —
| = s ‘the Point— where the teuellc‘n? S i< held-
Height of Instrument (HI) -

T s clevaton of Line of sight worth Yespective

veference Poin-t

BT

{1

R-L oF &M + Reth‘ng ot A

= 00+ K13

Z 01300



™

™™

‘(M BO.Ck S‘ﬁ‘gh{' (ov) P(LLS Stgh‘t‘l‘“

The Ted.dc‘ng taken on
clevation.

Fore Sf?h-[- (or) Minus 8;9;'1{'1”

Reo.dt‘r\ca +takenr on  the levem‘na Stoff  kept ot ancther -

pof‘n-t— whoee cleucahon s 'Y‘&%Uj red-
RiLOoF B = 1013 - 2:500

= 98800

L@_velll‘f)ca Staft hed at kKhowd

There are +fwo meathods o find  Hhe cleuation diftewen

fom the oObserved <tofe reading -
b« H-IT method -
R:L- o0f BM at A = leoo

B-s at A = 1-300

HT = RL OSF BM at A + 8-S ot A

= 160 + 1-300
= 101-200
Fr&8 ot 8 = asoo
R-L ofFf B = HIT- pr.g

= 161300 — &S00

= 98.800
Stochion 8s \ILs - ES

A O 865

B8 . 028 2-10S
cC 1«50

D 2230 {- B6S
E Q35§ X BIS
F 17680

SRS =aNIS EES = B«S6S

HI

561-365

560-28%

560-a50

560" 170

“RL N\
560-500
559-260.
5587108
558420

557. 815

558 ko

Remar ks
8™

cP

ce

CP

1

B



&
./
)
Arrthmabhe check -
S BRs = é«qu ~
S Es = 8-56% ¢ N
€ BS - S Fs - RL Of last Jooin{— — R-L oQF ~ﬁ‘fs<t4 fo?n% /
6-141S - &8ss = 558&-4ylo - 560's00 “
Q-090 = R-090
Hence Ok
Ricse and Fall method -
Stotion 8BS LS. FS RISE EALL R-L Remavk:
8 | ~O_S T Q-105 1-auo ¥  559-260 ce,
~\, f/ |
c 1+580 6 Sss ¥ 558.705
\) p &Y ) .
D &-&30\ | 865 or28s¥ ssgiu  Ch
(&
c Q2355 > Q- 835 Q608 557-8IS Chy
F 1160 O-5aS ¢ 52 S8R-UUG
~N ' ~ ®
S BS = & YIS SF 2688

E€ES = R-S6F

Arithmahc checkt -~

E£B8s5 — e+s = £ RiS€E — SFall =

6-U41S - B-S6S = 05985 — Q.68 =

- &-09 = —Q 09 =

. Hence OK:

Last R L — First RL
558 -dlo — 5606°S0O

—2-09



~

PQ NO- by

a4- R-L of B8M =00, B-S=Q30m, F-S = Qusm RL ot A=7

H-T = RL of BM + 8s

= 60 + Q30
= 10a-30m
R'L Of A = H.T~- FP-g

= 10a:30 - Q4 = 99-85°M

S0 H'T = RL oF 8M + 8-s (inverkd stodf veading -ve)
Z Q00 - 1+$00 |
= 18s'sm

RLOF A = HT -F'S (sane kept on the ground)

= 1985 - &S = 196.00 M

33+ Arthmatic check .
SRS - £Fs = R'L of Last POith L~ RL oF -Gyst
Q-3 -~ 13:03 = 19y 43 =

X = 194-g30 M

35 85 - s£Ps = grise - 5 eall
RE6T0 — (7.870%) = (-0 - 7705
L= t.605Mm
P9 Noi- K7,

: v N _ E v N
H* H.2 = RL of A + 8:S

=T 100 + 1«3 = 101853 M
4ing
v
RLof B = HT - Frs 4 steff

= 101-63 = (-1-835) = i01-S3 + 1:835 =
= J102-370 - 100

= 3370 6'7

Po?n‘t :




G- Hni -~ RL -0of BHM + BS
= 200 + I-Sa§
= Q01 5Qasm
R'L of -forward Stodion = H'T —FES
= Q01-535 - (~3:17%)
= 20Y4-760mMm

Cuwvatwe and Refractuwre corvection:-

I« Curvatuve covrechonti-

The cffective curvative of carfh surface (S Qause he

Object Sfal'rted appear  lowey -thap -the actual Pg_gi—h‘om,

Thevetore the cvror s Pos?—ﬁue and covection is he

C. = -0-0785d*

d = distance between oo Pofn-{g in km’

2 Refrocthon coOvrechon - -

A L—~d—>

The cffect of Refracton s o make -the oblect IS
sighlzed appear htqher than actual pos‘rb‘or) . Therefre crror S

‘negadive and  covrection 1S posHive:
Cp = + O-ouxd?™
3 combined covrecton —for cuvrvatuwe ang . Refachon: -
C = C.+Cy

= ~0-0785d47+ O-our &F

‘\ c = -0-0673d% _ N
Note .~
Cy= L of corvechon ~for curuadure - This is  relation
C. ond G-

P-g- NOL~ {S

39 d=1 km, c,=o0-ouxd” Bo- d= 3000Mm = 3 kM
=~ 6-oux (> C 2 -p-0613d>
= o-oU2m = - 0-0673(3)"

9]

- Q8+-606 M

betuwseen

eNoN-1

00000

1 (,r 3
ve -

-

s



R

P9 NOi- &7

ke Guuen o= 1yoom = I kM

o‘xﬂd%%‘{i
b e £
c = -o0-063d T
| = o™ g “"gﬁcﬁmﬁ’\
= — 0063 (14 com o¥ A
OO0 C ) X oy Y\y{? ‘;X‘Gﬁ

= —-0.i32 M

Reci PrOCQl levelt z"09 P -

Reciprocal Leuelft'na is used ‘o Afind -the diffevence of _
clecvation of -“+two points ard t is not possible -to sctup the

Instument  in between —the —+wo points -

level difference between A and B8 :—3':[(&‘!9)*'(‘1«"’:)]

Note 1 -

This  method  climinakes evror  cue “o  curvahwe and

Refraction and +the coltimaxton error (e, the line of cotimaton not

CXactty parailel to -the bubble line].
P<Q NOt-xS:

T L (@bt (a,-b)]

= 0-s [ (1-87S —a-615) + (1-285 —2Nas)| afley_ _

= b-am
P9 No:~ y3

'3+ Rl of P = 100

~ L
level difference blw P ¢ @Q=Im

The Yeo.di‘ﬂg at Q ore {esser than ‘the
‘reada‘ng ot —H’we P-

S The Poin—b “Q” is highev clevation wHh Yesped— ‘o P
RLOF Q@ = RiL of P +1

00 +

f

= 1oy m




P-q NOL- 49
27 3'_—[(“03-"63) +(o~<aso——Q-w):]

= 1.195m

RL of & = yso- 1185 = Y4ya. gm

Note -
Y [
The veadings ot -the R’ arc move -thon he reading o P
S The '@’ point & lower -than p’ POE%.

Distance of Visible horizon:i- S

'@ is a point ot an elevation ‘h akoue
the M-s'L Poin»tf A onh -the borizon has obs-
@ved from the point ¢ con be Nt coded by

using -Fo(t0uoing ~formuloe -

- h
d = \J 0-0613

= 3:853h

N . R)
D\P of horizon (6) = Raho between d ond Radius of caxth sw&cq E

O oS E
R

&.370
where, .
R= vackus of caorth surface -

P-9 Notv- ks
e d= ’——-" . = J?O = SY\q km

00673  \o-0613 -

N . ~ - |

Peg Nno - ys |

Q0 h= qQ+as = 2Um

d= [ _h _ 34 = aaw1 mm
V6 .0673 0-0673

QY d=eo km, h=o0-0613d>

= 0- 0613 (60)™

= 24228



1

i} S@_nsHﬁu‘r-hj of bubble ‘tube -

; The sensi-h‘viiy IS  defined as the Oﬂ%LﬂQY value of

- ld.c‘u?son of bubble '-‘cub€~ (o1) Tt dso defiped as it CQPGLCHH |
o to indicate sSmall divisen fom horizonta) posthon when H# is distwl
'S Factovs effecting -the «Sens‘rtiu‘r-fﬂ t- ,_
€ I Larger the vadius of —tuhe, greader  -the Sensifuity.
-

Larger -the length of the divison, —the greater -the sensiivity - —
The larger diameter of -tube |, the grecter  —the sens«‘*ﬁu‘rfﬂ; |

=

Larger the length of the @, +the qreafer the Senstivity:
Lesser —+he v?scosa‘«hj and surface -tepsion ofF the (“Cb“‘\d in the okt

“or owop

greater the bSensPﬁviﬁJ- LL:

M

S = DM+ b/w o staft readlings -

D = Distance  botweend  iNShument Stodhion 4p St Skadion
angle between -the the of s?ah{— and  hovizontal  eApress:
in  Radions -

Radius ©f cutvadure ©F pubbe -tube -

R =
&L= length of | divisen on the bubble -tube (zmm]
N

73
i

= nNo- of divisons -the cente of bubble s moved.

The velation betwesn o Pcsxc\mefers

X = S = na

O R
o = & = _S
R Dy
~N : N

o = DL v sngags
R

X = S x120626s
Dn

P9 NO-y6.
R9- pnz=sS, D=g&om

S 2 i+6~=1t+5S2 =~ 008 M
(24

= Y35 sec



50 D =100 M
4 = 2mMM = 0-002M, S=0-05S0M R= 7

NnN=5s

»

S

Y o

g = JAXDN ' : : oo o
s | .

~ 04002 %X IOOKS y

. P

07 05O | -

L
R

R = 2€0m . A S

-

L

£

£
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.
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THECDOLITE SURVEY

Ob) . \
biect «— vertide circle
ST eye plece

—— A~ -frome

/ Doper |
3 — Opper clamp , 4

Lower clamp .,

. [ 7 - 'U = T bach
levelt lﬂg —J .

— ——— Trivet stoge
Screws

vernter A

vernier -« B8 :

Outer SP“\d(Q

i« Thceodolite s used —for meqsurincj‘ b oth hoﬁzoﬁt&l and
verticie angles - |
¥ Based ON least count, Hheodoltes are Tfwo kypes
a- Vernier —theodolHe (L-Cc = 20")
b. precise -theodolte (L-c_:: ')
Horizontal angle: -
)+ Horzontal ~agle measured  with  Horzontal Scale -

Q- Tt consisk of Upper plate and  Lower plate. Tt also
. N\, P
N vernier A & G

consists

of Main Sccd;i' and Vernier SCGJe(rl_mg,lﬁd "seconds ) -
3- Hornzonmnd cmca(e MeEasUures 0° “4 3eo - cach degree i diuide
(Mo 3 parts (a0") aond ' is divided o 2 parts ( ao'")
Uerticle angle: ~
1. Verticle angle  Yanges from © 4o 9o

8- Tt consists of Malh sSmle (ecach part s 20') and verpier
scale (each part is R"). Tt consisk ofF vernier ¢ and Vernber(l



Funchons ©f Opper clamp Screw and  tower clamp screwis
but lower clamp

e do not chc:mge

o
L

1o When  apper clamp Screw -is  Hghtened
vernier scale  Yeadkings

lose - SO
put— Jpper cfco.m(g scvew

 Screw  is
R When | oweyr crcs.mp sc'vew s —tfcahf&ned

e loose. SO the Verhdier mzc'u:{c‘ngs is change:

Y
oo

Line Of collimatont -
e TH & tHe |mozamqnj Lihe

Passuxa 'Hwough the thtersechon “,
of cvoes hairs  of d.ath and optical centre of Oboechve ’

and s continuction .

Face left condrtion: - ’ ‘
Tt dhe verticde ciwle & Ileft side on the oObserver then
et condiion.

‘e -theodOlte s In  Face
Face 'r‘icah't' condihon: — ;
e the vertide cive is on the vight side of the

obscvver then -the theodolite i n  Face ﬁqht— condeton -

suo?maima ot the telescpe.-
Tt l& “the process ot

~tu.rm‘nc3 | “the. \“f‘Q(QSCOPe in  horizontal
plade - Rotaion ©f —telescope i clock wise divection then reois
Right swing: Rotating  ~the -telescope N “arvticlock wise

called
divection -then it is called  left Sua“mCJ.
plunging the “telescopet - A

Tt is ‘—the\ process  of 'vofuﬂng the
Pluﬂg.‘ng. Tt s also khowh as

—te_fsscope n

verbcle Plcme = & caued

Transrh n9 oY Re\!ers mc:]

Double chah‘hnca -
The process of measuwement of Horizontal ong(e ond

vertice angle in  both the conditions

Tempovary adugtments: ~ | |
KNOWN Qs Staion  addustments: Sequence of

T e a
Stedion  adiustments are :



I Sctup the INStrament

. Q- Cer'rter?ng
ﬁr\-‘f«
3. Leuvcliin
€ 3
. A .
o b - FOc:ussmg +He e Pqe@

5+ Focussing +he objective - :

Horizontal axis: -~

Ty

5 Tt is also kpowdh as  Trunion axis (or) E euation axls(e _
Transverse axls. The tne Pdssirxj through bearigs ot the top ¢
Standards
Verticle axisS:i-
The line Poggfna through centres of Inner spindie ,
Outer spu‘ndfe and  Upper ,Dcn”cit(e( plate . U@rﬁde axis also <At
Azimuth oxis.

1S
o
T‘ZO“

\ P D
\ cotiine
' > Line ©f

N Artitude evel S
@3 6&‘5

M i
4——) verticle axis

Methods of Theodolte: - ,
The —following methods are  used “for  Measuring angl

—theodolite —trauersmca :

t- oose ne&di@ method (or) ¢ree_need(e n}@mcd-

Q- Fast nNeedie method — More dAcocurade -than -frst methed -
MEHhod of nclucded angles - A
Ly
Tt e move accuradted  than seond  method - jo

This -thvee meEthods are@ close Traverse

‘- Method of divect angles } Used ~for Open traverse
S Method ot deflection angles:-

AME

(=



permanent  ad wetments of theodofte:-

1. AdJiustment ot Picrte level -
AdJ'usHﬂGﬁt’" o Line of Se‘<3h+.
Adiustment— of Hovizontal axis -

000D O]

BN

Adsustment of Attituce bubble: and vertce inNdex frome:

OIRG

Evwors In —theodolite Suwueﬂ‘mg:—

N
J

N S

1. Tnstrumental  @vrors

-

—~

Q. pPeysonal ceyrors
o Evrors 0 manupuladion

e

b Ercors N Sighting and reading:
3. Evvors cdue o nauwal  caudses -

a- Due —to —temperature effect

b- U\SF(\::{ cftect

c. Refracton cffect

Lottdude and DGPGf‘fLLY‘C?L )
The Pro}ech‘on - of a line paraliel o +the meridian 1S
Called Lotttude: : N

L = J cOSO

4 = Length of the Kne
o = veduced Heanng —Et-
. LD

The ()fofecﬁon of A lne perpendicular —o the mericdian

is called Departure:
<

D= &SNS

\ .

North  Lodttude: -

Tt is also known as  Northing, denoted with +ue’-
South  Ladthtude - -

Tt e olso knownN as Somﬂngl Adenoted  With  —ve
East Depo_ﬁuve:'-

Tt is also known Qs Eosting, densted  With +ve'.
West Depdf+u~re:e—

T+ is olse knowh oS Westing, dendted with “—ve'.



-to previous Poim— oye knownh as

The Latitude and Departuve of any point  with TGSPQ‘?E
consectthue coovdinates of the
point-.
The coordinades of ony point vepresented  with vespect
common Ofigin are  kNowh as  Ihdependent coordinates of -the pol

length of —the Iline = (o> . S
Tans = DQPCX“U‘@

Latitude -

Checks iD A cosed Troverse: - | |
e Loop -taverse: -

The end stahon s dosfng ot Starfing station  that

adlled Loop ‘traverse . : A OBC
The —Follou)?ﬂ3 +Wwo condlttons should ke Sahisfied. D :

I The algebrale sum ef aut {he lacHtudes  should b cqual o ze-
SL =L+l v+ - =g

INn other words the arthmatlc sum of Nerthings  shout
be ecvu.ql o the Artthmatic suwy of Sot.tf'h?th'
a The ojcae,bmic' Sum  of Al the departures Should be equal te

zero- _
ED= Dt D,+D,t-- - -, =0

In Other words -the arthmahc <wy of Eastings should
be ecqual to arthmetc sum of westings -

R Link traverse: -
~ : LN _— _

TF\@T end  sStathon endm? ot &ndwn  cleyahon then the
traveree g KNown as  Link traverse:  The “50”0(‘5;”3 “+wo condi-
~—Hor\$ houl N ) Link Have .o 8 AP

S ouiad be SCIhS"ﬁed n \ rse ME

‘ A [ :
t- ™e algebmic sum of alt +the tatttudes Should be eque
‘o the difference In Lotthude of last Po;n-t and first point

SL= Lty *gto o oo 0 =2 of Last point - L of R
poind

2. The cx[ca&bvodc SUM of alt e d&PQY‘leY@S should be cxbudi’_h
the difference  In departure of Last point and First pol N
ED= Dt 0,tD3t-- -+ =0 of ragt poInd- — ‘D of Arst potnt



Argle Misclouser = _ .
necessary +to ~find the angle of- misclouser N Closed

. Tt 1S
Traverse. Tt is cqual o the dffecnce between +he actual ©
sum of the measured angles and theoritical Sum- G
At 18+ e+ 12 = () (theoriical sam) (\
= (an-4)q0: | f:‘:
Q- The —Hweovi—h‘cal sum of included angle = L&ngq)qo , )

N = nNo: of SFdes OfF a traverse
B o N= R

= (axd -0

= 360 ’1 i
3 The Permfssible angle Mmisdacure  waitl dépend apon  the v

purpose  of the vtvauc?\fse and accuracy *{‘éq{uired-
| E = KJn
N = nNo of Sides of a -traverse

L-c- of “he -theodolte:

e = 20"J4q
1]

X
1

= 1o

lincar Misciouser:-

Tt ie also knowh as EYror of closure. The end point
ofF a closed -traverse e not coincide with starting  point the
'« called  “Linear Misdouser” -

distance AE’ x

AE = J Eo*e eL>
Relative cwor of closure ‘e aleo known as
Cryor of closure

Relecive accuwacy ov degree of accuvacy = .
perimeter of-fhe trave’

The “Foltow?ng methods used —for ad)ustments of @Yror of

closure.



o Arb-m"h:xvy method : -

The linear misclouser i< di‘stw"bim‘ed mndomlg based o;
-feld condrhions.

R CO m'ooss Rule : —

Tt is also knOWN ae  Bowditch rvulew Tt is ﬂenerqut_

used —for adj us:h‘nca the -tbtaverse Where -the O.ﬂgl@.s and distana ';

arce Measwed  wih Hhe <came Qccuagy -

{ ah » 3 Len of-
Evvor n Labtude or Departure. of A troverse  libe  _ g—tthténe
Total ewor in latitude or Departure perimeter ¢
’ - the "tvm.rew

wWhen -the traverse is adusSted by +his yule both tength of
the uhes and bearing  of the lines are changed slightty-
3 Transit Rule:-
It s ueed in  -theodolfte +4raverse where -the anauicw

MeasuvemenNnt are move 'orecfse +than hear meqsuvem@n-fg,

Evror in lathtude or def;gfmre of any e The value of lattifude -

= ©OT Departure of-that

Total error 1N latttude or depqﬁure Arthmadtic <um of alt H

lattrtudes or oepox-tuvr
N the <ransit yvule —the angles are changed less budt-
length of —the line Changed  mMoOve -

ke Axis Method : -

- This method s applied o onlg lenCth of dhe tavers
lines. The directon of -+the lines are  Whatfected the %enevoi
shape of the -taverse does Aot change - '

‘ : of- the closing evror .
Cowection 4o any line = > 3 X Length of dhat (i
length of the axis

Ex:~ The lattude of a tine A8 of length Q04m and  bearine
81° 30' 1s-
Aa L= & COSS
= Q04X s 81" 20!

-—

= B-a9m



ig1m and  bearing 2808

TS R TR

EXL— Depoml-ur@_ of o ilne xy, of length

A A= 181™M n©
88(1‘”\03 = 280 030" ("
6= 360 - 280" = 80° {
D= 4 SiNB {:

= 187 sIn 8O ‘ , ;
D = 184-16 M

Exi- Lotrtude ond De’pqﬂuve of a lne —87-8mM, -—0-12M Tesp- .
QC'H"Q"H' Then -find Lenza%h ancd semincj of +hatr Mne-

A Giuen L= —8&7-8 ™M

D= —06-72m

L= JL=+ 0>

=N (—81+86)F 4 (-—0-71)3'

L = R7-B6M

]

Departure . =0°1X  _ a008|

Tan® = :
LatHrtude — 8786

® = o 28’ (Reduced Bearing) -
L and ‘D’ both are ne_acyh‘ue' e gweﬁ Ithe comes under
third quadrant

Becutng of lhe = 180 +0O 28"

~ 180" »8'.

Ext- loecbtude  aond Qechere_ of o ﬁﬂé.
veduced Bearing of a ihe is cqual to s

p.a Now-3e
e 1RO — 122
| = $8°

LB = 60-30 + S8

= 1 8° 30



G-

= 742m
-— 2. 2.
= \](‘{o -20)+ (30 ~(-20)) Degree of Accwocy = e
. P
= 53-8 m
= M2
QOSSN -5
c — +t2
—_— ]
=) Ne 271
N ' .
. . } iN 217 .
= The correchon G+ ~third
line is ae
, N
N = No: of sldecs of traverse
= 3¢
&
= 3Xx N
s
= 12!
P9 NO:- 37
1
I
Tono = £ | .
L i 8 . s
A
= 2000 - 1000 (1000, 1000) (2000,1000)
. 1 L Y
1000 - 1600 ol A1 -
8 = 90
N ~N

L = \r(xz_x|)L+cs,_~9,)"

L= (5ot (-5 qos)™

& Q) L = +uom + 20 M £L = +5-080 @
D= -aom +30m £D = —s.4o§
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TACHEOMETRY

~——— C

Tacheometer s & theodolite curranged ‘with a stadin C

du‘athm hw,‘na three hovizontal lines: The +wo stadia lines e, O
uPPéT and lower are cquidistance from the central horizontal S
tine- , " :
t- Tochecometic su:ruey'mg is also knowh as the oph‘ca( distaned
mcosuﬁng method because an optical instument e, a_ tacho-(
meter is  used iN the suruesing '
2- various pactterns of stadia df‘ophvam are Opper Sindia

déthVQan and  Lower Stoadia dt‘o.fahrogam.

NN Y

Methods of Tachcometiic suwevj?og:-—

1. Stacioe mMmethod - -
a- Fixed halr method: -
Tn this methad -the vertide Spo.dng between Uppey
and lower stodia  halrs fe, Stadia ifvteyval (1) is Axed and
Soff  iotersect (s) 1S changing

N A ‘L
— D,

Stoefft  intersect (S) -
‘g’ is the diffevenc th the veading  with ves'gect—f‘vlo

Upper and (ower stadia haits on the vertcle <Sstoff

b. Movoable Haotr Mmethod: ~ |
Tn this method the vertidle. spacing  befween the

atadicr  hals Wit e chonges and siodfF  inrtersect it be fixed.



Various

methcmk; HCrF ;G‘Xed houy

t. Hovizontal Line Of Sight r-

method « -~

eY_ - B
u PP~
-7 _midle _ _
lowey ~ ~ -
KA R 8
< D -

It rual

S
+ = —focus Foin-{—
o}

= OFﬁcoJ centre of- objective tength

instument Station and stak

Interval

The horizontal  distance  baetween -
Stohion D = KS+c
where
K = O mut-ﬁ‘Pl-d f’nca constant or Stadia
—factor - G\eneftlﬂn‘.’ Hthis  wvalue IS 100-
. K = + = —focal l&ﬂg’fh
N I Stadia interval

= oddrtive constant = (f+d)

d = The distonce petween
ment ond oFtn‘c.a! centre ©of the obiecfive -

Cc =

+e.lesco,>e .

vertcle oXIS ©ofF the Instu

0:32 to o.e m —Hor cxternal —focussing 'h:,pes ot

O-08 o o-2m —fov internad ~Focussr‘n9 type c:sefamsf: :



A S T S R P T o P T T T ST S o T o, s :4_.:::7 g
vevrhcle sStaff:-

S T T A T S B T AT

ilg. Tnclined sight with

G- Angie of elevation: -

)

..
e
i
|

s

P
"L )
V-
Lo

3
3

5 = verticle angle

= cen“t@ hair vead(‘ma on -the verhde staff

. v = vertcle | rricrcept-
'i\. b S = sStaf intersect - g
D = Ks cps’™® + C cose
V = KSSiniB 4 caine
E.
TF Qﬂa.l\j'ﬁcat lens  is  used the addiive constant, € =0

= Ks cosLe

D
vV = KssSinad

0

RL of & = RL of &M +h + (v-9)

b Angle of depressiod - ’ ,
b A p - _

D = Ks Cos’® + ¢ coso
v

= KS SN 4 ~aing
2



RiL of @ = RL &F BM ~vy—R. +h
€ i) Tnctined Sight with  staff normal o —the Line of sight:~
{‘\
¢ :

D= (KS+C)COSB + YsSIiNO
V = (Ks+c)sne
I O.ﬂO.'\JHCO.[ lens 'S used B =0 )
D= Kscose + ysine 3
vV = Ks sing .
RL 6f ® ‘= RL 66 BM + h+ U=~ rcosse
| . < . R ‘ ) —h .
Ex:-) The ‘following yeadings weve taken with & Jco.cheomef )
with  in@ of S«"cah't- horizontal ond a Staff hed verticle -
cind the horizontal distance -from -~the {nstrument stadion

4o -the stoff Station k=160, C=a<ism ond three St

yeodings are ©-2s0, 1-285, !-620Mm
< A Gﬁiuéﬂ Stokf Y\eddj\ﬂas o0-+aso, ,.iag' I+ 620 N

S = 1620 — O 9350
= O+610

D= Ks +c¢C

= 100 (0-670) + OIS

= e1p-Is .

e . . = .
ext) Find -the distance between  instumeft stodion and staft
station om +he ’ﬁ)“Ouﬁf\% data, uerticle anqle. = - 2°ys’ +hen
Staff- Yeadings t-us0, ©:qo0, o0-250M - K=i06, C =O.



fr@cmh‘ngs t-ys@, ©-Qco, O350

S = («US -0-3%

gy

= 1- 100
A

D= KS cos’®
100 (i-1) cos (37 ys")

° t
= 10953

Mouoble hair mMmethod i~

D
=

Oy — R oAt T4

an thise method oo s,:ecjcu type of instrument ey
Subtance -theodolfte  having  +the arrangement of  Measuning the

gtqd»‘a irtevvad (1) very accurately -

oLe Tongen'h‘ol mcethod -~

-this method -two -tcfgets the vertcl stoff

on

amn
coneidered. The verticle angles &, ad 6, e Mmeasund woith
wresped o twe targets-
ond 6, +he *Fo(tom?ng dhree

DePendfncj on »\*(‘he angles &,
cases are consideved: :
i) Both angles of clevaton:-




verticle angle made by dpper tamget

i B, = verticle Ctngle Macie b'j lower *tmge(»
S = StakF Fn—t@y-cePf— between ~the -+uo ‘L-o,v?cfs
{1
- n = \reo.dmg covresPond‘mg —to lowxer -(:cu*ae't-
. v = verticle frrtczrcept-
. D = =

tan e -tan e,

vV D tong,

il

RL of @ = RL of BMA+ph +u—y
Now consider —the both angtes  of d@_Pr@ssf_on~

i) Both angles of depress’scme-

D =
-tcme, —tane,

vV = D-t‘ane,

i) one angte of clevation and  other of eﬁ.ﬁmSSTQn:’
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Ex:) Verticle aﬁcales, ot

Statft are 2° 36t and  S5° 48' . fFind  the havicentd dist- £

ance ietween the Stafft Stafion and instument stadon-

A- S = 3—-1 =2m €
o i O
6' o 30
()
- o '

92_ = S Yg (ﬂ/
—tane, —tane,
{3
= 2. ~
“tan (2°30") — t@n(s° ua') .

D = 34:$3mM

3- Subtense bar  method: -

The length of -the Subgtance bar ©ither 2m or 2am-
The subtense bar IS kept at one cnd of the line Jo be
measured and theodolite s kept ot other crd of the (ine
the omjle subtended b\j dhe bar wiith the theodolite s measurd
The hovizontal distance D= 206265 S |

B < scc

S = length of the Subtense bar

N A
B = HoOTi 20Nt 'cma(e n sec.

Exi- The horizontal anqe  sSubtended ot the ~theodoltte stadion

with sSuptense bar h&uinca 3m Ieh is Is' 36 Rind $he

honzontal distance between the ﬂheodocm ad sutesse bosf‘ -

206265 S
= =

D= | am
'3 ] 1520
—~  Q0626FS (3)
(1sxso+30)" <+ sec
D = oz 665-31TM
Note L~

The analytical  lens  is genevally  provided N external
focussing hype of telescope.  Generatly the analytic lens & placed

rm and BM d.bdue '"fhé*~F00+ O{;The g“%

i



{} betweend‘@-th‘m | omd the obiech‘ue ad— a fixed dl‘s(nn@cbe
O Then <substhete addrhue  constant ¢ =g

3 D=KS+c

& | D = Ks

'S

Triqo nometrical e vetﬁnﬁ L~

'S Tt s used o find e diferene Of clevaton oOF

' cwuctions fom  Obserued  yertieal angles, horizontal distances
( and  -trigono metric vk - -
. The ~folowing thvee mMethods are considered - |

Y
v

- when bose of the oOblect is axisible -
Q- Base Of Oblect ig inaxisible (¢ the instrument <todion and elen
ated oblects are same  in the  vertcal Plcxn&) :

3 Base of obi)ed is l‘naxtsiblc(ﬂ\e instrument Stotion and elei=)
ated  Obleck axe not In the same  verbeal plane) .

I+ Rage Oblect 1  axisible : - ()

B, V=0 Tonx
RiL Of @ = RL of &M+ <+ v
L Base oOkiect g l‘ncmisible (o X )57
The instrument axic at +the same jevel
N b The instrument axis o +?)e clifferent level but ditferenc-
e small: '
C- Instrument oxis ot Very  diffevent (cuvels, +he ‘d‘rppevgnce s
(-oxge-
™he fDS*EruN\ehE oxis  at - the <coame leust: -




x, = verticle angle o instrument stahon A 'S

x, = verticle angle ok the instument stadion 8 €

b = Distance between o inskument stotions Ag 8 S
D = yorizontal distance behweeN iInstrument staien A 6 'S, :
base of Obsect P

D = b D(L. ('\

Tan s, —Tanx ~

v = Dtonwx, ¢

Rt OF A =RL of BM+t sV

b- wWhen insttument axis ot defferent level but difference

level s small:

b —«

(bt sScotx,)nx,

D\= :
TaN X, - Tonx,

Use positve sigp when  instrument atblon A is  fower

hon R —~ve shan use wWhen stehon A is h?ﬂher +hran 8

Rt of = RL o 8M + £ +V
N N

C- When iNsttument  axis at very | Ciifferent  leuels, the Avfferenc(

s to.rge.:




Yy

N
&

™y

'

D= btnx, -s
Tan «, —Tanx,

vV = D-f:cmoc,

R'Lof & = RL of BM +5,tV

Bose of Object s {norisible ( the insbument stadion o

clevated  oObjlect ar not 1N the same  vertcle plcne) :

A
; _
2 V‘
/‘\pP(tJ sine vrule: -
b - ~D' a_ D;_
Sin (180 - (6 +6,) Sing, sine,
D, = bsing ,
Sin (180 ~ (6,%6,))
’ : Sin (6 +8)
D_p_ = b Slh (&) i

Sib (8o - (0,46,))

D, = N bsihe,
<0 (8,+6,)

Vv = D. "tﬂno(.

V, = D, tane,

R'L of Q@ = RL OF BM+StV,

&, = vertbcle Angle  of instkument  atahon A’

verd cle angle of instrument otxfion 8

Hovizontal angle ofF A in bfw instument <tation 8 ond

clevaded oOblect:

Ko
2
)



6. = Horizontal o.na[e ot 8 between  inshument
atkxhion A and clevated oblect -

p, = Horizontal dlistance  between instument stachion
A ond base of Object:

D, = The horizontal distance between thshument
stxton 8 and  base of the o hicct-

o
'S
“ s

£
L

n
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CURVES

Horizontal curves: -
Circular curves are used ac a.  Hovizontal curves
Vertical cuvrves: -

Pavxabola, shcqo@_ of curves a@re used in  Vertcle cuw

Simple curve i -

o cons’iss of oL Sing[e are ofF- a. crele-

Ro.ck
—tcmgem—

I« Boack "thgen—t-;_ -

The -tcncaeni- (‘ne before *the beain(ncj of the curut-
'S catted Back tongent- T is also  known os Rear tangent |-
R+ Forwaovd h:ncaent:f

The 'lzzmrae_nt hne  adftoy the cend ot cuvve (1S co;u&?
—foruward angent - N
3. Vortex (v) .-

Tt s also khown As point- of  Tfhrtersection The load -
‘trmgen-t and —forword ‘to.ncacnt— extended |ry—(—QwCQPfg ot o Poin-{ :
IS KNOWD Qs yvortex (v)- 7
b - Iﬂ—l—e\f&;é/ch‘on angie (xj:-

. Tt s alse knownN  as  aeflecton angle and deviation
angle . The angle between back tangent And  Forward  Jangent



5. pownt of Ccurvature - . €3

Tt denoted () It is —the pocn-t- on the back o
tongent ot <the beginning of the curve: {i

& pPoint of Tangehcy (PT):- o
Tt is denoted as T, - Tt s the Point— on the *fovw&v% |
tangent ot the end of the curve:

3
7. Tangent distance (1) :-

_/ "

Distance behoeen point of cuwvature to the Po«m- ”\
of intersection (ory Distonce between Pom{— of TNtergecHon
and Potn-t—, of -toﬁcaeng\_, |

8. Externad distance (E) -

Distance between Poinﬁ of inmtersection -and middl(e

point of the curve (o)
4. Mid Ordincde (myi-
Distance between mid point of the curve and
mid point of long chord -
l0- Long curve (i) .- |
Tt ie chord of Cdivde Hfom Ti to T, -
Note @ -

yodius
Il A cuyve can be de_s‘(cancded in terms  of edher  (ov)

decaree, of curve-
Arc — Dg
chord — D, , w
The degvee of cuvve s the angle sub-tended at
- the centre 'bﬂ an arc (oY) a. chovrd O-f— sPQdLﬁQd rength -

2om
EXL- D, = 28° xz0 .- 17185
20 R
- ~ 1720
D = D, =
C (e U R
20
Exi- D. = 360 X 20 = nHys-9
2MMY R
- - U4ys
DC__DQ i




‘The chord defination ﬁ CJQHQY&"U Uused N vaul ways and :
arc defination used in hr‘ehwoﬂs.
uL‘: Le_nca‘lh of the curve

L = [
D

a

Da = Degree of curve with roference o arc.
T = tarngential distance

T = R+tan I_

2
L = Leﬂg('h of -the (ona chowml

L = Q&sm£
>

E = txternal distance = APQX drigtance
= = ) S\ I — |
c ,R( m? |)

M= Md ordinate

M= R (- sz

P-g NO!- 53

I

o

5.

Given L =6 m, R=SOM, M=?

M= R -
m

"o Jeots (e

fy

= jom.
om. ~
Chfuen L=30com, T =120 & I =60, Riéoom
- in T | = Ny
L = 2R Sin T 1) L= 2R sinh T
2 ) 2.
300= 2R sin(l_D-_O_) = 2x 600 x Sin £
= 2
R = 1732m L = &6om

i) M= R(1-@sI)

=~ 6co (1 — cos %

3]

gy m




10- L = T

£
<L

it
!

P
N

O

ArRsA L = R'.'ton =
2. 2.
sin
> =
+ton = 2~
2-
T =
Methods used -for settfna out a gc‘mP{e curve © —
- Linear method — chalp, tpe
2- Angular method - Thesdolite, -tacheometer
Lincar methed @~
- Bl.j oradinates or  off sets  from  the 101\9 chord -
Q& By successive  blsection of awxs
3 By Offsets from the -tangent
h- By oOffsets from chords  pyvoduced
Note : - ' .

The -fourth method (d) s used -for (0nq curves for Setout
sim;ﬂe curue —for 'h?cah ways when “theodoirte 1 pot avallable,
Angulay method ¢ -

1. Rankine’s  method  of  -ngential angle - |
2 Fwe theodolte methed - Tt is More accurade <than first method -

2. Tocheometic method - Bt is tess occurde thap second method -

Compound CUYWeE : -

Compound curve congists of different  yodiue wiHbh centre

tanqent
~ ' 9.

o (PO
Forwarxd -(nn?y){.

N



NOote: -

The compound curve cah be set obut by anqulay
by using deflecion method -

Ry

Di) DQ_

A

A

Revevrse curue -

—

-
Py

-—

I

‘Po?n{— of %anenccj

= centre of +Hwo ars ©f cirvdes-

smaller yodius -

Larger ryodiug

= COommon '{nnaen-{:g

D eflection OJMB(Q b/wy  back "‘:Qf)gent and cammaen

tangent

Deflection angle bfw common tangent and ~forwa

-tcmgent— :

A+ A, —total deflechon angle:

Tonaenrb distance  wrth YESFQC(— +n Shorter vadiug

Tongerﬂ.- dstance  wotth TQSPQQ’L— —“+o l’OthT vadius -

te T+ ) S A,

Sin A

BT (b tt) sin O

The ryeuverse cuvue

Sin A

consists of v S?mP[e curves of

Dpposite direc_tion and Joint ot o common 'tqngen{— Po,‘n{- which

s Known as point of Yeverse curyature-

(pa) T,

There i& no super elevation provided o Ppoint of Yevere

cCuwrvature -

]



mrezoscenr v

Verticle carve : -
A verticle cuvve (s used +o Join two fﬂmfsech‘ng 3*0@@\{“

-
&

2 payobola. s used as a verticle curve- O
3. Th pavabola the rode of change of centrifuqal accelerabion: @
le  untform ~through out the length of +he cuvve. cub e 'S,
pavabola. s used in  valley- S
d»cmae of camd«eni— .

b length of vertide curve =

L= 9,-9, ‘ A leng(—h o€ chain -

Y A -
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AREAS AND VOLUMES

P

Areas -

‘Mid Ordinate method : -

ko —sl<—d —3¢—d —e—d —k— o —

L =nd — >

d = common intevval  botween tuo ordinates

N = no. of segmefts  or bays
A= L (hethyt-- - +hy)
\ -\0“,&0{8{:& -
Average Ordinate method : - : ﬁotge‘f’fw;;;@% >
0\9‘55 3B g@? G .
3 Xe ‘i@'g °
A = Sum of the oOrdinates e @Y‘@@O“? i
: vainade ?.19 ,90%919YQQXX
No: of ovdinates x Base length gB% 738 o700
) NS
'\fxob\/
A*— éo XL = O|+02__+03+““' XL
N+t 0+1

Tmpeaoqut Rule:—
This method i used - ind the areca consists of
S“trcﬁght— t‘wecaulcnr boundariecs -

A=d [:( O, TOM—u ) s *remcu‘ning oml?ncrfés]

20

~N

N 3
A=d <0|+0n+z) e
[ — + 0, +0o3 t + Olqs{-q

f

Thie method s More occuvede than Mmid ordinate  metfhod
ond averaqe ordinate Method-
SimPson's ydle : -

IF the }wezaudcw boundaries are curved N Shqpe this
method 18 used -t -find -the areca-

A = %‘ [(0,+ OLact) * % (even ordinates) + > (odd Ordinates) |



S T A R R T e I S AT 3 2 T TR P R A SR B N A T A ST ¢

{-’?;
The area obtained bLJ srmPson’s rule 1S %mcrfer “than -

N

obtained b‘;) ’tTOPGZOdei vule H the SthDe of the curve (s S

concave -towards -the base lihe and the avea s less I Ihe

. C

shape_ ot the curue is convex ~towards the base Iine - (\
_ O -
Calculations of areas —for closed averse - - o

1+ Meridan and Depcmtwc:% method (oY) Longm(de Mmethod (oY) BY -
Lotitude and  Mevidion distance (Mp) methed - ,

A= LM {

L = Lodbtude .

m= meridian distance ofF the line

Meridian distonce of AB (M) = - (D)
D, = d@_’:qﬁu@ ot -firet Hme -

o -
Mevidian distance o©of Bc (My) = —D-t- D-\— D :
T oeem
- 1 ‘ . )
< ml-(-‘?_oi“‘t)i__\ol_ B
Meridian dictonce of a thhe = Mervidian distance of Preceeding

line + ' de’;oof-{ure of Ffeceedtna lme - d.QPcu-ture line

—ve sfcdn because of depoxmre ‘owards West side

= 1 . 4 ,'_‘ — —
My, M3z + L (~03) +~(~Dy) L — N +‘ve
s —-ve
A= =L Mt 0, t by My~ Ly My,
' D — & +ve
_ _ W -ve
Q- Double Mevidian distance method ( DMD):~
~ ~
A=-L ML
=2

L= Lattitude of o line
M = double meridian digtance of hine-

Double mevidian distance of line (M,) = Meridian

dictance of A + Meridian distance of 8-
M, = O+ D,
M, = D,
Double meridian distance of ihe M, = Meridia) distonce of-8 +Merdie,

disfance of C.
My = D|+(O!+ D.:_)



"4 DD, =)

[Mj_z M,+D,+D,_J

Double meridian distance of o (Ine = double meridion distance
thad- 100

o Prece_e_dt"ma line + Departure of Precaedfna lihe + Departure of

i - - | :
A = T’f[ MLy +M, L, +M3Ls M%L‘r] -

\Volumes - - |

lo Trof)e_zofddl Mmcethod ¢ -

x

— A c v |
v=h ( %ﬁ_ﬁ + Remalining cur&qs]

h = common Interval (or) distance .

= arthuwors 'n cuttfng
_ BN e

L — — Formation |ine

—— ‘ '_.. /

AN
- l X Embankment
L Earthwork in "ﬁ‘ﬂc‘na e Gt
. R a4
N | N\
—> distance ' cuth“ng ot

Q- Sfmpson’s vule (or) prismoidal vule: -

V= [A. il A,_st + 4 (even areas) + 2 (odd cmaos)]

h
2
v = é‘— [ At A,_Gg{_+Lr(AL+A,f‘+-~ =)+ (A5+A§.+~~~~)]

Prismoldal correction (CP)m—
~ . N : '

The difference  between -he - volume calculated by -the
‘tYO.PQZQEdod yule and Sl‘h’lfson&_ yule -

() Leve] sechon -




C~hn

p = (.d-d')L e

h = common interval bfw One section 1o other section (3

N:i = N IS hornzontal : | is Vertcle: ¢

d = d@_P“l:h at- one section O

P — de{ﬁ:h ot other sechon: <

b) Two Lleve| secton: - &
C

C

Curvature  covrrechion: —

o

je TEH is the -fermula the cente e of embankment OF
Cu-{:Hn(a is assumed as o S'hafcah-k ine -
& DF the cente line 8 A curved path flom one secHon <o
ancther sechon curuature COrrection =< o.PPl(‘Qd_ ‘ '
Ce = b (wP~w,>) (d+ b
C = ( ,5) ( m)
where
h = common INterual
R = Radivng ot the curve
. d = .deP’ch ot cu:&hnca\or embankment <
b = bottom width of —+he CtI{'ﬁha (or) +OF width of the

emban kment -

N = SloPe (Nnz:1)

3+ The correction is i+ the centroid and
curvature  Qre  ppposite Sides  of the centre ine
Negotive o the centroid and cente of curvature
of e cente

e Sim Pson’s

Fo_sa‘-h‘ ue

tne -

vale (s

Qﬂalt cable

ofdinates  or even nNo. oOf Secameﬂ‘{'s .

centre of
and

ar Same Siddg o

S Pl RS

when there are Odd NO: of



Y

5. Tf oOffsets are cven 'n - rumber -the Simpson's vule applie

+tn —found area Qp 4o last but one segment then ~the area. ¢

lost segment is colculoded  Sepevately and added to the
area. Obtained by Simpsons Tule.

=9 Noi—- 66

T A = .J.és‘_[@;z~s-+h3‘)—t- %(3"5"}‘3‘0)"‘9—(&‘0)]

:_lqo m>.

e A= fo [(M)+ -6+ 264 + 37 +q'€-f-3‘69_+"(*5q]‘
L .

= 259-5 m*
N . . ~ N
X0 A= "*EOP secton = _é”"\(« (’—f 1_ 24 m

1 |
= bottom <echon =\ R/ x\2/ = 8 m>

. \
Am = Middle sechon =

6+Y4 -
(NG )

2.
' To
= 5% 3 3":,[ S i

_middle
= I1sm*
An=1Sm 3"’]\ |
Interval = 6. - 2m
2
velume = h [A+ A T4 (Am) ] ]
= :
=8 Qu+ g + Y (15)
3 [owreruoo]
v =92 m?3

P9 NOl-@%-

G- v

n

h [ Tl K Temcn‘m‘nca:l . N
2

= 36 0tles) 4 g3
[(32E%) +62]
V= 3ais m?
1 y= _P_;_ [(q‘ +a, )+ & (euen) +9_Codd)]

= 3_39_[[30+t03-) +‘€(63)J

V= 3870 M3



e

1.

V= _g_ [(q,+q,_) + i (even) Tt l(odd)]

= ;.y_ [CQO*F.BO) + 1 (4o +50) +9—(60)J
3

= §$300 M .

V= S [(3 850 + uso) + ) (3450 +800) F 3—(.2.600)]

3

= Yyigs:-e6 Mm°

h

b

-
—

200 —i9%
sme
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CONTOOURS

An u‘maginqv-g line on -the ground Joining the points  of equ
clevahion- ' :
Contour interval:~ . -

The vertide distonce betnaen o consecutive contours: -
Hovizontal ecv.ﬁuoleﬁf ‘-

The horizontal distance  betseen -hwo consecutive contours . The
Choice ©f .contpur  intevual depends  on
A Natwe of -the ground

b: Scale o¢e the map ' %'

C purpose of -the Survey IhHterval = a5 -0
d- Time of conductng Survey =25
Scale of Map - Type of ground Compur Trterval (M)
Large 1ecm =iom Elat 0'2-0-5
or less - Roning : o' - 1-0
hit | I, 1S or 2 |
..LWrmedn:te ' Elot 0's, 1, 1I'S )
Icm= 10 to 1oom Romna oaes, 2
hilt Q, {5, 3
Small SPRoct R, 3
tcm = ioom (of :
) ROllmg | a-5s
more ‘ . . : - N\

Characteristic of comoure - -

The following characterisics are  used while plotting or
Tead?ncj o.  ontour plan |
- Two contour  lines of different  elevations cannat crass cach ofthe
Q- conmtour lines of different clevations can  une o -form ane tine.

on'laj in the case of oOver ho”‘ﬂ‘”‘f] clitF- ( A caue <WMWA3 Q. hw
Side) -



s e e

CeSa e e

G

3. mf contour lines close -together -then NS Endf‘ccth‘n? Steep
<

slope -
S o Pcof*toux Lhes are -far distances —that iNdicxtes  a %en—He &
Slope. C
5. T contour lines are ecLqulvj spaced the indicate untform O
_sloPe . , \ 0
6. Tf conmpur [ihes are Poxntte( and equattj spaced tt s O
indicating o plane surface - s
7- A closed contour line with ©ne or more higher values F

ineside -then Tt Y&PTesefﬂ‘S o  hill-

N
i

_,.\_

Steep slope Gentle slope Uniform s lope plane

g- Similarly o closed comtour line  with ohe or mﬁg values fowey
instdi then it ‘rePresem‘s o vq(te‘j or deP'ression-

I3
0 }
; ‘\1' /m“e‘:l
‘_ 80

9- Two eantour lines having  -the <ame eleuahons can  not umo,/ue

and conhn as one hne- A contour lthe mMust close UP on W<elk

0. Contour line cYosses

M(,‘ UCL“QH W \ |
. Red rhe

L Hne [ e

:'% ‘ =

A N

e A dePTession betweenN summits ,c_quéd “Saddle - TN case Of Soddle ;
on -+two Oppo-si-te sides the ground slopes aw upwo:rd direct'an
where og on other +wo sides the ground s(ef:es are downword
direchion.

valley e ond o Vfdge ine ot Tight

cmgles-



%&dm@
valey § O @ valiey

Uses of contour qu _
te - Dr@wi“‘f’ both longitudinal  Section  and  cross section of Yoad: -
- Determination  of  intervisibility between -two Poir‘rts-

3. Tvacing oOf con-!:ouf Qrad{@nt— and location of Youte -From ovtgin
to destinadion- ]
- Measurements  of drainage areas

5- calcuiation of ryeservolr ccxpcxdﬁj-

6. Intersection of surface and Measwement of carth work-
Methods OF loccth‘nca ComMours : - O
e Direct Mmethod: - ‘
sEoch contour &  (ocoded b‘:] ﬁndtnca «m@ Posiﬁon Q-FOL_
series  of Poirrts where a conbour is possess - This process “S_

also  knowh As “-trcxdhav ouwt contours”- )

ot s a very accwate Method ond T
- 1) .
e is tme taken process - : {( o !
an -this method you dvaw contours ‘. - 7zm
with  known elevations - /ﬂ
Q- Indirect- method : - N - : : N

Some quide points are selected on a Stalght lines and
elevations on -these quide points are -find -then plotted on the drasind -
sheet aond contours are cirawn by ‘iﬂ‘l’QrPofcrt'?oﬂ

The cauide Poin—ts are selected by
'+ Squares .-

Tt s used Wwhen the given area s small ond existing
groud i a Plcincz Surface -



Cyoss sechon: - o
SeleCﬁf\g the quide. points  transuerse o centre iine of &

D
Py

o vyood, Tailway tack - ) Z
To,cheome‘tﬂj mMethod <~ O
=f cexigh nq type of jt-errain S hithj this method (S used" A
Iﬁter’:olcrﬁ‘on: - | C;
ot is the PTOCQSS ot Sfo.cfhc:.] -the conrfours onf:ov- O

tonately between the plotted ground’ poimts or quide points by o

ustma i) estimation 1) \cx_-r‘rthmo.:ﬁc: caleulerhon = i) gmfohicql method -
Coﬁtour.carqdi‘err{- S - o ' a ‘ O3
Tt s o hoe on the surfoce of +the gfoul)d PYQSerumﬁ
a. constant inclinadion wih *respect 10 hoﬂzor)tCLI* To loaxte o
contour gmdce_r\{- in the -ield o c:hnomehgv or -thegdo(m‘—e 'S used:
The contour intevwal is 1m and H- horizontog @l,mucden{-
(s asm  wItth Potﬂ‘h A Oas centre and Wity ‘Y‘Od&G REM ( Same
scale as that of contour Flan draw a avc ‘o cw —me Pom-l- éo

the comtour line (60 -fhcﬂ- is . mdnccrhf\cg the Pom—t A, the Similar
procedure s adopted ~for all other contour Iine.

o

RS EEEEE
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SPATIAL INFORMATION € GEOMATICS
e T T T e e N e

Geo graphical  Information sYstem: -

GIs s o specific informabion system applyling t geogre

phic in-_FOrmCthbn data. to support Capital management, n’)cmuputcxﬁon-, ‘7

cmodx_.’sis, modelh‘na and displaﬂ ot spoch‘aitg yeferenae dada ~for solut

complex ploaning  and management  problems .

- GTs data consists ©of tWo —Htypes of dadn —
o SPOCHO.]_ daia |
b- NON Spadial datar (on  Attribuwte  dota

SPQHOJ Aot -

_ Spatial data. has a  physical dimensions  and gaogva,th%

locotions O —the earth surface .

The spatial  doin.  indicaded by three +ypes of enatities.

Ie Poin't : - '

Ex:~- copital ciy of a siode, Buddha statue  in Hyderabad -

& Line:-

Ex.- Rail waﬂ
S polyqon:—

EX:i- Catchment area, —forest orea, Reservoir.

Nen SFQ;HCLI data. (or) Atbibute dodal: - |
Description  of Spcth‘cﬂ data - Spatlal data. can be represe-
Med by ~two -—types of —formats
1+ vector formad = - b
Tt & a good vePregen-[—qh‘on ot very accurade qrap hice k

N

Q¢ Rastar formot: -
Tt g a discritiscdion of the geometiic  broken Nt Girid

cells  of uniform sSize

point —- tthe —> H

S |
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Eements of GIS—

1o Hovrd wore & -
- software
3 Dadoo

B Live ware
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REMOTE SENSING

Remote Sef\s?ng yefers ~to go:therc‘ma and PYocess?OS of
information  about the  carth surface  without having physical conta -
b Avcvaft  Remote séns?ng L

Alvcraft I1s used as a PictH-‘orm —to cary a comer&
R- Scetellite Remote sensing: -

Satellite 1S Used as a. P latform o cafry A GEnsov:
Satelite Remote sQﬂsing eters 4 the science of “taking the
pictures  or —the reflectance dato. ofF oblecke on corth curfa

and fﬁtefpretcsﬁoﬂ to  ldentfy -the oblectk: The sotelite [casancy -
o —the Space are bCLSfCOLl(S —“twio “"'t/FGS

e Gxeostcrh‘onqnj satelitte ¢ -
The satellites move 0 A quﬁ‘cufqr ovbit aroua =
corth surfoce in horizontal  dirccion. These satelles  yewolues

ot o distance of 35,000 kM fom e carth  surface. These are=
used —for telecommuniathion and  weather “ﬁrecclsh‘hg SRS -

EX:~ Indian geostxtionary sctellittes  are  1usAT T-A, INSAT I
R Polary satellites (o) SunsynchronCus  Sateltites: ~

These sateliites revolue Ain a chr-tl‘quom orbtt N
verticle  divection -flom  North pole —to <seuth Ppole Cor southpote 4
North pole: These Sctelfte yevolues Sookm fom Hhe earth surfagl
These scdullites are used ~for Yesowre assesment disastey
Management and mmﬁc\moPPin%- ‘ | N
EXi— Tndian polar sotelites are TRS 4A, 18, 1C, B2, 8%-

'The Indian space  research  was organised by Indira
Gondhi  in the year 9472, Department of space (D-0-s) which
S consisk ©of three qQroups -
a- TSRO (Indian space Rescarch  organisahion)
b- NRSC (Nahonal Remote sensing  centre )
C* LIRS (Indian Insthate of Remote Sensing)



The oblectves of Remote sensing IS measaring  the €
clecto Mmagnetic vadidhon (EMR) CMitted oYy Yeflected by the Qbje dpry
of earth surface - Therefore  the compiete process of- vemote sensiy o
Aot caPtu'ﬁng .Fs yeloded o | ftfansfer of @nergy:

The e_teé‘tfo magnetc - radiatioN  Yecelved by the sensor
symbolizes —the Oblect Fom Wwhere i is re-ﬂeded Ana his is

-the basic PTlﬂCtP‘e of obiect identtcation and meang) oy LL$|/)3
Remote.  Sensing:

The sun is the main source of energy Tor +he <dar s&is‘fem
cnergy ffom the sup propagates  in the —form of eled#omaganehc

wales- The various “ﬁjp:ys et Loes arce. %TD&FQG mgemer intfo oo
-fews bonds of energy

Bands of @ncgra\d -
™t s Onh.d the @Ph‘cq' qu@fehgfh fe_gion consi‘sh'(‘? Q&
Visible vegion nNear ihfrared and miadle infrared 'VQ”B?'.’% from

O-3um ~to  jeum 1N wawlengty e Used by Various vemote
sensing Sensors: | |

Spectal - signature: -

Spedfcﬂ sighature  of oblects vefers +o the retlectance of
various bands of wavelefgth  of +the oObleds

received by <ensors
—for the dentfiction of the oOblectks:
~ The -thumb (mpression of o person  CIo Not- tally  with  thumb
‘imPvession of ancther peson stmuawj the Spectial Signature oft-
ohe ObJec% do not +auly with other Obgect: This is the basic ~
prince Ple ot Remcte sensing Oblect (denheﬁcochom

oblect 1

T >< s

RefHechon

> UJO,UQ'Q%*H)

Differences between  Aval photography ond Satslite Remote Sms;‘rgg
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Arial  phctography Safeilite Remote sensing
1o The platform s acroplane 1+ The platform is satellite
& Tt is mMmove costly and -tme Q- T is very cheap and cascly
—tqkn‘hca avaitable
3-. It s uvsed —for large S,COJQ 3- ot (S Wsed —for small scale
MC\.PS | MOPS i

h- ot s ?equfv@_d defence clear — & Not veguived defence clearen ;'
ence - '
Types of sensors (0 the Satellite: -

ke Sensors are the devices gothered  +the  encrgy and conuerf

Mo signal  ond  present  in a ~form  sutable JFor obtaining “the ]
informahion Oada. about the ~fectures on earth <urface-

The sensors are basically —two -types -
|- pqssiue sSeENSorL - »
The souwrce of energy s emitted by -S4
d- Active sensor: - |
The source of chergy IS emitted by sensor Ut k-
Scanneys : —
SEeNsor  consisk of scanners 1o Scan  the features |
ON earth surface: Sconners are clossified Mo —two types. :
1+ Whisk byoom L -
This scanners, scanning acvoss the track of the
Satelldes . ~
EXi— MSS Scanner, TM scanners  of and sat 5 (name of sateltdh “.
& push byoOMm L —
These SCanNners sccmm‘na Qlong the tack of Satelltes
EXi- LISS A, 2 sconners of ias 4A, 48 (name of Satelltes)
Dada. Pmduds e
. Row dota:-
The data. withot any correchons:




ﬁ"émwww R

Q- Browse c:\crto.

L s also knowh Qs Browse Produc{- Little covrechomnt

egé; Yesamt:lmca on the yaw datal. : g
O

: - 1 datac-
3- PCM‘bO.Il»j comwected -
Radio mctri cqilnj covrvechons and quh‘qtlﬂ comwedcted /\
—for cae_ome;tn‘c corrections - '

b+ Standayd Pv‘oduc{- s -

Data is corrected —for caeomebra“c and vyadiometric corr- -

i :
VoL

cctions: These pvoduc& widely used by User commanity-
5. Geo coded product -
Tt is a standard Produd— Matching with  survey G-F
JNdia. —toposheér‘ts in terms of Area <Scle and cﬂt’anment- :
G- SPQdC\] P-roduc:i—:—
The pfodud:s Qenerated o after voJrhev pProcessing ot
Standard  products by extachng  @nghancing , masaicking and

merqtma .
Satellites = -
Satelirtte SENSOY Resolution : Awa in km.
PAN 5.8 T0X10
IRs I1C Lis-10T
' visible 23-5 iy
LIS ~ T
Liss - .
TRS 1AG 1B I 7S | I;l&Xl7H
Dlss -1C 2625 TUX &7
Mss ¥ 18S X &S
Land sad ™ 26 | 170 X 135
SPO{-(‘S'_:) » PLA {O O X 60
ERs - T S AR 30 100 X100

NOA A AVHRR tHoo 166 X22080
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The clements of Photogrqmmc-hy f‘moge i‘mfer,:vekxh‘o/\' )
dedding —the iden'b\ﬁj of Obiect o©n the sadtellite u‘maaert‘ as -fotlow 7
)- Sthe
R Size
3. Tone : .-

Colour  as  denstty  the —terms light- medium and dark are :

used 4o describe  variahons interms  of shadow, pattern, texture
k. Site ’ :
S+ Resoluton.

sPo:qu Resolution: -

It refers the arca on +he ground and t‘mOﬂi'na e
sSensor cQFturinS- e dota.
SPecho.l Resoluton: -

Spectfnl width of band used Fom the we(engm af-
e(ecb*omagneﬁc sPechrum-
TemPon:nEQ Respluhon i~
Quantfy -the number of descrinobkle Signal  levels in @
band- ' .

R bH Lt bit 8 brt
(% levels) (16 leusls) (as8 (cvels)
Swath: -

It is  vefere -p 4dhe Wwidth of the ara <conned by
Scanners  of  the Satelitte -

Dighal eliminadion  modet (DEM):- - ~

Tt s a dt‘gitcu Yepresentedion of atttude and & k& o
Yofter 3p epresentation of sSurfaee  information -
be The vector 3p vepresentahon of surface Informatian i - called
“tricm%ufod@d irre'caulqr Nnetwork (TIN), H can be seeh as Q. sevtes
of polygons  in +he —form  of tiangles  in between the Hhres poin
Q- Each tangle has a uni-form sque Steepness and slope direches

3. IF e tervain i€ more complex, the no- of +ian

gles reqguired +
Y‘ep\r&ent— “tervaln '

also increqscs «

4 The accuraey o digital clevedtion Model depends on the contour

ol and  scale  of +opographical  map-



APPI\‘coﬁons of DEM -

S(OPQ Qtao:)oness Mmaps -

Slope direction Mmaps

2D views .

prepavation  of tonqitudinal  section

and

cross sechon.
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GLOBAL POSITIONING SYSTEM

IS A Satelfie based system Opercted by de)oortmeﬁ’l” o

defence v s A _OPerorl'es around the clock i1n all weather

condirtions -
There are ay solelliites Yevoluing at 26,000 kM altitude Wit

Ofbtt tme  of 1@ houre in SiIX Orbital clanes -

3. The

distibution of satelies are ulsible any Wwhere on the

- arth surface aob any -time.

. the

weight of cach Satelite s 1900 pounds and has a (i

SPC\J\ of 7§ Yyears

5. The

Master contol <totion, 4 monttor stedhons, 3 upload steticl -

Y&aulode the entive sateilite System.

- Ges

7. The

sicanous are  veceived by users, usima GPS Yeceiuers -

UseY MUSt have axes O a minimum thvee - satellite

Sighals o get -the posttion interms of &b lattudes and
longrtudes, and i i= requived to axes A minimum of —four
R - Sctelites sfanqls e) get ap charecteristics -

&. T

is a etectron?c distance ~Meqsuw‘m3 insttument ﬁnd?ng +he )

co -~ Ovrdinxdes  of Potnk and distance between -+Hwo Poa‘/ﬂs on the
earth surface -

NAVSTAR GPS .~

qufgccﬁO'D Satellte —tim{ma and Rcmgfnca lobal Pos"rh‘onir_

+ ’ N
system: Gps Onsists of  three ' major COMPONES

e sPuce sSeqment: -

It consisk of ay sotellites orbiing the ecarth surface-

Q. Giround COh‘th Secamef‘rta-~

It hos A newwork of a master condol station and other

Stahon-
R+ User Segmem—:~

users -

Gprs tracking e%uiPmenf 1To Yecesive Ges signoj.é by the



I+ A single GPS anit s used -to posttion accuracy N ‘M’

2. Two OPS Whits i@y One GPS unit s at Khown reference ¢
points and other Gps UNE s o another point whose coordi~¢
nates are to be calculade: - i Poss?bte o get an acuracy €
in Sub metey then B is called differerhal  Gps -

2+ Differential GPs used in  Aircvaft londknﬂ Vehicle tracking .

Latttude - ,

b« It s alse known as Pcurctnelx

Q- Latttude measures +Hhe distance of Al Pon‘nt on the earth

aurface  with '(t?s,oect— “+o eqyucxmr
N 96°

S go°
l_oncai—hlde or Meridian:-
1« It measures the distance of a Point on the earth sur-
face with vespect o f)ﬁme mevidios -

prime mevidian ' _

(hwwahiculay  Nehwork -
combination of both longitudes  ond  Lattriudes
Functions : - ,
The Gps ‘technotong bO.SlCOJllj perform <the —Fouowf/\c‘] “function -
i+ Determinadion of POsrhon of Pomis ,
Interms  of Qeogrophical  coordinates  of the Stahans either
in o (ov) 3D
Qe Nquicacxh‘odr , , '
’ GPS is o onuide information about how <o Navigad® fom
Ohe place to ondher Placc ond o get yoot d@&ﬁls--
3. Tracking: -
Tt s used -+p +track the vehicles +p mothon ke taxes,
amMbulance | ships and aly croft -



’ e Mapping: -

It s also used for +Hhe PYepcxrcr(f‘z‘on of— maps -
GiPs Instumentation L~
The components  of s vyeceiver are Qs —follows:

- Antenna. and Pwaqmpli‘ﬁev:-

It is used -for Yeceiving  he signals  fom the GPs
Sctelite -
L Radio frequency section and computer  PYoaesSor : - -
Processing  the Yecasived sighal and used o -find
Clevation azimuth of Satelite and comrol that -tracking -
3 conmtrgl  unit interface : -
| This e@nables -the Opevador and -to intevact U*?Hh the
Mic o processoy - -

k. QECQTd?nq device -

The measured dato. must be stored —for dato pYo cessing--
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PHOTO GRAMETRIC SURVEYING 'S

~ L e P S

I+ Tt is the gscience of obtainima, the accurae measure ment ©
by use of photograph: | ‘ O .
Qe T Phcrtogmphs are -token oM the stohione oOn the qround G —
Surface -then, it is called Terrestial photegrametry -
3 The Pvfn¢;P|e of -kervestrial Pho'b“j‘fammeb"j 'S exactty similar O
‘o Plcme —“+table 'sume_gfng- ’ C
#- Bf photogrophs are taken by o cmerm flom a aircradt then
it s callea “ Aevial photogrammety'’-

£
s

o i
£ D2
4 “‘ o' — photographic plane (or) pfchiYe plone
plumbs <— optal axis
hine C
Gwvound plumb Ground prindple point 5
PO]ht‘ ) | -
o — OFﬁcol cenbe P~ Nadir point . /._
o - Pn‘ndpq\ Pom{—
} — IS0 cente

Camera. oxXist- =
A Tt is the linc Passing +h\vou9h the cente ofF the camera -
lens PerPendf cular ‘o Picmve planc- g
picture plane (of) photgraphle  plane:-

Tt & the plane petpendicular 4o comeva axis of the
focal distance  of optical centre  of the camera lens -
Focol length: -

It is -the Pevpehda‘cufcn distance from the optical cente
—to the fPicthe FloJ\e-



11111

principal pownt :-
The point  of- irtersection  of +the optical axis of the
comera ,rF the PhotograPhxc plane- when the ophcol oxrls g

extended downwards Hhe Ponm‘: of  Intersection wWith the <urface
of -the gmund, s colled os Pv?ﬂc;Ple grouad  polnt-

Is0 cente : -

The point- on —the photograph  whewe +the biscctor of-Qng

of -Hit mectihg <the Phﬁtographic planc -
Gvwound Plumb Po‘mt:- ,

The Poilﬂs Where -the verticle line Posginfa *H»‘rcugh He
Optical  centre l‘fﬂ'evsech‘nca - -the Photoamphic pane is knpown As
Nadir poidt (P) by extending -his line on 4o -4he ground surface
tn"tefsechnca od- groundl plamb Pom«t—

Vertcle PhO'tbg'ro.Ph L-

Tt & obtained with arial camera  when +the ground &
perfectly -flat- and Dph‘m}_ axis s vertcle.
TiHed '.Phct?quQPhr |

It s obtaired when the optical oxis is inclined o K.
Verticle ot on angle not move -than =2°
Ob(i‘cy.xe Pho'toamph:~

It IS obtained  wWhed -the optical oxis is titked mMove -

(o]

3.

phe  photoscale = Distance on  photo
N Distance an ground

Distan
HCLP scale = —_— << on qu’
Distance on ground
Ground dictance -~ Map distanae
Map Scale

photo scale = pPhoto distance .

(m )




Relief d?SPIQCQMEfTE (o0 teight distorsion L - €

The relief of the -tewain ie, UpMdulahng  ground §)
Surface e +the major Souwrce of an imoge displacement: Tt O
iIs +etmed as - Relicf displacement (oY) Helght distorsion: C

I the Pht:)'togmpb IS -truelj uerh‘de: ana the qound ¢
is hovizontal: T Other Souwrces of- ©rrofs are né_ﬂtecmd dhe
scale of -he PhOtOQMPh s uniform and  such a phofograph C

vepresents o -tue orthograp hic. onjecﬁom When the ground s (Ol

not- horizontal the <scale of the {D‘homamph varies  fom  ohe o
location —+n another (ocation and = is not constant - Therefore S
cuery 'Po{m— on -the Phctogfa(oh' is | displaced feam the tue |
Orthographic ~ projection- These displace Is calted  Rehet  displacemes

i

photo ccale = -
‘ H

wihere

+ = focou length of the camera  lens
.H‘ - 'FlLJ'th' he?gh‘t‘ of QéYOPlQM aboue —rhe‘%Y‘OLLPd S(&Y“FCLC&?-

?G{C$h

™M-5:L

H = Height ot the Qeroplane above the Mean sea (evel

h = height of the ground above —the M L _

Exi~ If velief displacment of an  oblect &  mMeasured  fom
Phom‘;,mph the 4%0[) ond bottom of +he -tower onh the
image ot a distance ot go mm and 871 mm fom the centre
Of o. verticle ariad Pho—toqmph —Flgfﬂg' 'heighf—"cf— aircraft i8S
iscom. Find the bheight of tower.

A h= d-H
Y , N
h= height cof the HJower ©OY obiect
d = vefief clisplacement (o) distance on -the photo
B' = Height of the aevoplane abowe fhe greund  surface
h'd

= povatex ot the —top of the okiect



d= 2amm _ 4:1\ d=
H' = ISco M 3mm = (A0-87)
Y = 90 mm H'
h = 3 X Isoo

Qo / $h
h= som e o

truely  verticle photograph  the -three poinks iev nadi

POt P, principle Pot‘ﬁt) ISOcentte are coinclde  cach other -

Stereo Pa‘ws -

AN arial phcfocaraph IS a two dimensionl uiew of
Object H Photonghg are awvailabie 1 Steveo Pcu‘"rs- Tt s PCSSU;

T get a thrvee dimensional view of he obicct.

Q) @ re SOX}RA;;%%&_

Ve S TES e
Ao P 29 P
s\ % ﬂgﬁ’f"?oxc CoT
R S5 qury® yyd. a7
S8 57-58 Lpad® Jhno1t
N&o,o-ﬁe.g'(

///f (6o) //_//:71—* asf. overlap

5 Duer(c:.f;

.;m avial pthtOgTthLJ Phctmyaphs are token fom o)

camemn, Posiﬁdr\s with  Sufficient overiap in the Pho’@am,vh&

To get a =2-p uigw anal Phctogmphy is NoTMaly

ho.u‘nnca 6o0+y. —forward overlap and Rs-/. Side overlap to provae

eMtive cbuerage of- tHhe area.-

A ppltcodions L~ |

b+ MOodern Plo&mq machine and acudomated oFero:h‘onS are
used in the process ot P‘repom‘n? e rnan fom +he axial
Phoi'ocarq]ohs.

Q- Pt is extensively used In  urban planning ﬁqns'ood-c:h‘on netuny
desigh, disaster management, minin«a operattions, ryesevvoirs



plo—tﬁnq is  the process of qdd?n? more details w7+
control  points - There are —+wo mMethods —for ploth“n?
1+ Radial mMmethod (ov) Phcﬂ'ov friqnc\:]uicth“of) mcethod
2 Slotted —'templcﬁé, cov) mechantcal-

O

200

kY

O OO

2

.

N

et
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o THEORY OF ERRORS AND ADIUSTMENTS
¢ The oOne classthcation of ewors are
O I« Tnstrumental evrors
: Q- Personal Eyvrors d
k- 2. Natural evrors
The second Closstication of cerrors are B
, f Sﬁstemodn‘c EYTOvS
Q- Accicdental eyvvors
Stjsfemo:h“c CErYOrs  —
- centain factors  cousing  systematic erors: These @rrors cd-)
be calculoted by “5“"‘3 ~formula. ana Yespecﬁ‘ue correchions
are CLFPI\‘ed- | i
Q- These @vwwors can be cithey Pos_i-ﬁve of neqahve: These cervror-
—follow a  defintte Phi\_,s?caf low and -these are generalty
}_ cumulattive - g
Correction —forv Standardizadion : -
‘-temPercttuve covrrection ;r) cumulative
putl correction -~
Slope  covrection .
a-) C_OMFQHSthONj
€og correction
. ( N ‘ ' ~
. Accidemal cvrors: ~

- EYrors  that are beyond +he control of obsevvor- These eyrors "
do not —~follow any spectic yuwles and these e@vyrors may be 7
Crthey POSF-h‘ue or negctﬁue-

a- These ervors Wil fotow the law of probability

3 Based on Probc\bih“fﬂ curve

Eg = + o671y | v
N—1
where
Eo = the Ftobable aivor  in A Single  obsevwation

= di—P(’ef@nce between any s%ngle obseyvahoh and mean of

- TR I VP Mhaoe vinttans

<

D



m
3
{1
M
»

Ey = the onbqble cror (I the mean no- of o
obeervations (&

s

V = the difference behween indidual obserwotion to O
Mmean observation:

Mean Square CYYOr: = {
The sqpare root OF arthmatic evres mean of SqUAres .

of individual e@rrors-

EVEE SV SR i . -
M-S E = / - c m— o ;O
o

Ee = + o-evqg
. n

Obsevrued value Of quantity:- e

. the oOpcored value of quantty is the value obtain when |
M is corrected Tfor all the khown  EYYOYS - |

2- Tvue value of quantiy is —the  value Qbsulateij Cee From all
‘the ewors:

2 Most Pfobo;blefﬁ:{: value of quantty is one wshich hos movwe
chonces OfF being ‘Hue value —then any other value genevally
it s emctmoded ffom the several measurement on the -fieid -

e TYue value s the difference between obsevved value ot
guanttty and true value of cbuanﬁ-t.:, (O ~®)

5+ Most pvebable eMOY, is the difference kotween the value -
of quantty ondt s most prokoble Value (@ ~®)

6. Residual cvror tt is the diference between the most
P*robab{e value of quantty ond i observed value (@N@)

Lows of weght:-

The velobility of observation is  indicxted by iz welghs
The weight assumed ave relative weight ore ossfgn—-m Ahe '
obsevuation bosed on the confidence N the ohbsevved vadues ay

‘the Obsciucadions are Not token ot Hhe Same —HMme uicth egual are
any conations - will clfnncae in the dne of survey weork:



The -Fo(lowina are (aws of welght -

I- The weight of artthmatic mean of a no- of
Obsevyuations of coual ugefgwk IS equal o
the nNo. of obseruatons.

EX!- The “fbno,uuina SiX  Obsevuations aye having  equal mefﬁm =
-find the artthmarke Mecan and u)e\‘ght- of arithmat’'c mec -

H2® Qa' 3. 2% 22" 30" 42° ga' 33" $° aa' 34" =
H2° an’ Qqn Lf;lo Q’D.. 301;’
weigh-t- of A-M=g

Mean = Sum  _ 2° 22" 34.33"
a

R The weight of -the weighted artthmedic Mmean of Obsevyatior!
IS equal +o Sum of ay the Weights of ochsevuadions -
EX~ From -the —Folloua‘mg SiX wec‘ahed Obsevuatans of angle £ :

Find —the weight- of Mmean of cmgle A
&, Lf) 3) a/ 3/ Lr‘

Sum of the we_iahts = I8

LA
Meon angle ‘A’ = ng.99" 32" K+ 52° 55" 20" & 4+ 42°232' 23"x3-

18
LA = W gy 5"

we!‘ahi- of mean of LA:,&'
3 The uue?ahJc of Qlgebmic sum eof Huo ©v) More OLUGITh“h\&S

- IS equal o the Reciprocal of ghe sum of Tedprocal of

'Nividual  weight the some s applicd 1o Hhe diference n
quontrhes -

SXi- TWo ongles A and B are
LA = 220 1" 1" — 3
L& = 2g° 4" 15! —>5 5
Find “4he values ond Weight of A+R oad A-8-

A A+R = $8° 30' 30!
A-8 = g° o' ag"



3 ' = & = i+2 <
Cweight (A+8) = — s

€+I i <

.weiah{' (A-B) = .i . = .3 9

3 T O

B DF welghted  obsevvation IS muth plied by o factor the
weight of Product is obtaln by dfm‘d(nci e wet”gh{— by )

by the square cof the ~{factor: | ¢
EXt- A = x2° &' 33.33 —> 6(wty) ¥
Eind the value and weight of 2A- >
2A = 2 (%2 oo 21:23")
. : - 6 = & = =
S The Weight ©of 3A = = 3 3
5. =F wehah'%ed obeevvations i1s divided -factor - weight
of the yYesul (s e%on ‘o -the uﬂfgh{— mu+h‘f>h‘ed by the
Square of +the —foctor- ‘ |
EXi- |A = 1a° aa' 31-33" —5 & - Find the value o{:% ’
A = 32° 22 3;.33"
I

Lr

2 The weight of A = éx > = 6

- TF an 'eq/ucﬁon e Mul—tiplt‘ed b%} e own u:eiahf the meEgM-j

Of Tesuting quantity is ~the vecipvoccﬂ of the wxight of
the cguation:

3 : ' '
Exi- TWO angles of a -trange ore (A = 42° 3 Q" — 3

N
Find

Ay Jc =

—
—

« (8 = s 29 208"—0>
‘he value oand er&ah{* ot 1<
'8’ — A+ g)

180" = (12 2 wo! + $1° 29 20")

L»L)nghf of CL@"‘L_B) = I

+ ¢
2.

A
2
- 6
=

weight of (¢ = S
=

L T




N irfinite yodiug -

g e
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UNIT -

ASTRONOMICAL SUORUEVYING

Asﬂonomnj 'S science deals WHA Hecnlef)hj bodies .
Eouf-’ch surface -

Earth is -third planct from -the sSun after meveury :

_Qnd venus: The earth yotates ot ts own AXis as well as

ot the sun the carth Yotz:_dag in a plane inclined ot az®an’
+to -the P'lcme of equadtor-
Suh s ot 150 miliion kM from the corth sSurface- Dia
Of sun i ot 100 tmes of carth diamectoy. |
' :
6 200 KM — Radius of carth.
MOORN &~
Tt s OnlLJ a Sc:tellde 40 the carth surface- It
Yevolues earth surface is QAq-§ dcujs |
mevidioh 2enith A .
ﬁof\?—o“

Celestnil gPhQY‘o t—

The univevse s considered ‘o be a SPh‘ETQ ot
N

Polar axis (pp'): -

The diameter Jom}ng the poles ot which the earth IS
YO't(Ihﬂa

Horizon -
A great civcle 10 which o plane  vight angles -to zenith |
QN Nadiv ihe and pusses the centre of the carth -



zentth and Nodir Poin‘ -

These are +the poles of the Celastil origh a
verticle [ipe dvawn -thvough the obsevuer stabion  intersect the
celestall gpheve ot two points. The POiNt ot the obseruer s O
called zenith and “the point below the ohsevver is calied Nadiv
North SOLIfh ‘Pom'{-: - o

The P‘rcuected points  of the North and south poles ’
Oon —to -the Hovizon- ‘

[ < ; »
Mevidiont - : -

Mevidian ot a place S dhe  intersechon IGF o ﬂm*'

aele Possmrj "thO\lgh celegtal] poles zenth ond  Nadiy Posrﬂs
wIth he celestall sphere-

prime verticle: -
The vertice cicle ot Ti‘ah{— angles o the Men‘da‘cm
at a place mevidian  passing through the E-W Hovizon points
pzimuth 2 prime  vertical
Atbitude

Nadliy

Azimuthy - ‘ ‘
The ozimuth of heqveh(g bod\j is the ange between

>

the ocbservers mervidian ~the verticle cirele passing thraugh the
bedy - N ™

Declinationy - |

The decttnocﬁoh of a heauenly bkody s the ongular dista-
Nce fom -the é_q/uat-ov Mmeasured OJonq the meridian .
Atbtude -

The atitude of a heavenly body is the ANgquiar d‘s«rovwa o

above the hovizon  measured Q(Ong the \fefhcql civde nggma

Thvough fhe  oody -

i

A LAITN rE




zenth distanae (oY) Cco mcﬂﬁtude.:.:”‘

The anaulcx distance ffom “h‘)e zenrth o -the bady

Qleng  4he prime vertical-
Spherical *bn_‘cwale:—

A ﬂiqnate_ bounded by three oxis of great Qlrale

IS knhown ag gPhevt‘coJ “Hangle:
2

P

Sphevical excess:-

8 -~ celestadl body-

I -

The quantity by Which the sum of the -three q”ﬂle%
of spherical tlangles exeseds (80" i known as spherical erces )

Of “bﬁang(e_- '

Reladion  between degree ond Hme: -

Degree may be apuerked 0 hours

360 — ai hyg
1S° —3 | hr
° — 5 min
1IS' — 1 min

N 50 hsec
1 N sec

EXi- Express -he —Fououuing angle <tn the

12° 32 ya". \
AT 1% — uX 12 = yg min
32— yx 32 =

= 128 Sec (oY) > min & cec
Lf_&” N ?

(R
IS — lIsec

" —

Ly !
—— X! = 32"
< 32

Total  somin 4.9 cec .

hours, min and secide).

~





