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FIELD EXERCISZE: Measurement of Directions and Zenith Distances

1. atu

o familiarise students with the levelling of one second theodolites,
The plane bearing from T.S.1 (Geodetic Pillar on CE Bldg) to T.S5. 103
(Applied Science) [or another trig station specified by the supervisor]
is to be determined by reasurement of arcs of directions. Data supplied
are the co-ordinates of T.S. 1 and a nurber of other trig stations as
‘well'as'approximate ‘co-ordinates of T.S. 103 {see Appendix) .

2. EQUIDMENT

Per Group:
1 One Second thecdglite XERN DKM 2A

Uild T2E or ZEISS(Oberkochen) vh 2.

kERN Centring Piété (in case of KLRN theodolite)
.Umbrella (tiltable)

-20m/30n steel tape

knife and 10 m of string

H = e e

Clip Board

3. EXERCISE
Groups of 2 students are formed  for this exercise.

3.1 Each student is to observe 3 arcs of directions to 4 distant targets
one of vhich is T.S 103 (or another T.S specified by the supervisors),
the other three being stations of known co-ordinates which are to be
used for orientation. The instruments being set up eccentric to T.S
1 on the other pillars, T.S 1 is to be ‘inclucded in at least 2 arcs
(as last direction in the arc, neasure to both sides of the tube).

The distance between T.S 1 and eccentric pillar is to be measured at
least 3 times to 1m.

The six different zcros are to be chosen as to divide the main circle
and the micrometer interval into equal parts, for example:
- 0%00" 50"

30”09 10"
60007' 30"
90°02" 30"
12004 10"
150005'10" (for 10' micrometer)

Definition: One arc of directions consists of a face left pointing to each
target in tumn, proceeding clockwise, reversing on the last target, and
a face right pointing on each station in turn proceeding anticlockwise.

First order observing routine should be used as specified in briefing,
Use umbrella in sunny or rainy conditions!!



3.2 Each student is to observe 4 arcs of zenith distances to T.S 103 or

anotier well defined targ.specified by the supervisor. Fach arc is to
consist in pointing in F.L. and F.R. HMeasuring sequence: FL -~ FR - FR~
TL .... The first 2 arcs of zenith distances are to be measured
before the first arc of directions, the second 2 arcs before the 3rd
arc. of direction with each student.

3.3 Book directions and zenith cdistances on different forms. DRool: tire

of every arc.

4. PEPORT

Group reports (groups of 2 students) are required. Submission two
weeks after field session, togethe r.vith field books and forms.

4.1 Reduce directions and zenith distances as observed on eccentric
station. )

4.2 From results of 4.1, compute the precision of a single direction
(in 2 faces) and a single zenith distance (in 2 faces) and the
precisions of their respective means.

4.3 Compare the observed precisions as calculated in 4.2 with the
established value for the instrument using the Fisher-Test (F-Test).

Assume Og.0 = # 1.5"
4.4 Reduce observed Cirections to T.S 1 (Centre).

4.5 Orientate directions and list "measured“ plane bearing to T.S 103.
Use co-ordinates listed in appendix (ilSW Integrated Survey Grigq,

Zone 56/1).
4.6 Determine the precision of an orientated direction (as per 4.5).

Plot measured zenith distances and index errors of vertical circle
against time. Comment on the result.

=N
~

:

J.M. RUEGER
FEBRUARY, 1980



HHORIZONTAL DIRECTION MEASUREMENT

Station: Declination Date: 24/3/1946 Weather: O'cast No wind
Instrument: Wild T2 S/N Observer: I. Newton Booker: J. Kepler
Arc | Station | Face Left |Diff | Face Right Mean Red.Mean q v vV
Omega 0 00 06 + 3| 180 00 09 0 00 08 0 00 00 0 +1.6 2.56
T.4 21 46 29 + 41 201 46 33 21 46 31 21 46 33| -1.3 +0.3 0.09
T Astro 63 17 21 + 5| 243 17 26 63 17 24 63 17 1o} -1.8 -0.2 0.04
Wild 100 24 01 + 4| 280 24 05 |100 24 03] 100 23 55| -2.8 -1.2 1.44
RA 142 10 53 - 51 322 10 48 |322 10 50| 142 10 42 -2.0 -0.4 0.1l6
-7.9 +0.1
Omega 45 02 08 + 5] 225 02 13 45 02 10 0 00 00 0 -1.6 2.56
T.4 66 48 26 + 9| 246 48 35 66 48 30 21 46 20 +1.7 +0.1 0.01
1T Astro 108 19 17 + 6] 288 19 23 {108 19 20 63 17 10} +4.2 +2.6 6.76
Wild 145 26 00 0 325 26 00 |145 26 00| 100 23 50| +2.2 +0.6 0.36
RA 187 12 55 - 9 7 12 46 1187 12 50 142 10 40 0 -1.6 2.56
+8.1 +0.1
Omega 40 05 07 + 31 270 05 10 90 05 08 0 00 00 0] +0.2 0.04
T.4 111 51 33 - 2] 291 51 31 {111 51 32 21 46 241} -2.3 -2.1 4.41
111 | Astro 153 22 24 - 2| 333 22 22 153 22 23 63 17 15| -0.8 -0.6 0.36
wild 190 28 55 + 4 10 28 59 (190 28 57 100 23 49| +3.2 +3.4 |11.506
RA 232 15 48 + 2 52 15 50 232 15 49| 142 10 41| -1.0 -0.8 0.64
~-0.9 +0.1
Omega 135 07 10 +12 | 315 07 32 |135 07 16 0 00 00 0 0 0
T.4 156 53 38 - 4| 336 53 34 |156 53 36 21 46 20 +1.7 +1.7 2.89
1AY Astro 198 24 29 + 7 18 24 36 (198 24 32 63 17 le}| -1.8 -1.8 3.24
Wwild 235 31 11 0 55 31 11 {235 31 11] 100 23 55} -2.8 -2.8 7.84
RA 277 17 51 + 4 97 17 55 277 17 53| 142 10 37| +3.0 +3.0 9.00
+0.1 +0.1
CALCULATION OF PRECISION
Stati Final M S
3 ation n ean tv? = 56.52 No. of Arcs n = 4;No. of rays/arc r
Omega 0 00 00.0 Variance of single direction(Mean of F.L. & F.R.)
T.4 21 46 21.7
Astro 63 17 14.2 s = Iv?/(n-1)(r-1) = 4.71
wild 100 23 52.2 v X ¢ Mean Directi
RA 142 10 40.0 ariance o ean Direction
s¢ = g 2/n = 1.18
X b
Corresponding Standard Deviations
s =/8%2 =%2.17" s- = /s = +1.09"
X X P X
VARIANCE TEST Oi = 3.1 (established value for T 2)
si s;
= 1.52 H < F
o2 e o o, (n=1), (r=1)

F = F = 1.7 % i ifi
o, (n-1) (r-1) , 05,12, 5 at 5% level of significance

i.e. Accept Oi = 3.1



ORIENTATION

At Stn: 'Declination’

. Known Dirn.| Obs Dirn. Orientation Orléntated Residual
Station Dirn. v
(1) (2) (3)=(1)-(2) (4)=(2)+(0) {(5)=(1)-(4)
Omega 82 36 21.4 0 00 00.1 82 36 21.4 82 36 21.5 -0.1"
T.4 21 46 21.7 104 22 43.2
Astro 63 17 14.2 145 53 35.7
wWild 183 00 14.8 100 23 52.2 82 36 22.6 183 00 13.7 +1.1"
RA 224 47 00.5 142 10 40.0 82 36 20.5 224 47 01.5 -1.0"
L =0
(0) = Mean Orientation = 82036'21.5"
(1) Calculated from coordinates of known stations.

(5) If the known coordinates are the result of an adjustment of
observations of a higher order, the residuals could be used
to obtain an independent estimate of the standard deviation
of a mean direction (although there will usually be only a

small number of such residuals).
is number of known directions.

where k

CONFIDENCE INTERVALS OF MEAN DIRECTIONS

(1) O Known. Direction to T4. 95% C.I.

x 104%22'43. 2"
oxA n o *1.76" for Wild T 2 (established value)
1.96

Zy/2 = Zlo2s T

95% C.I. =

hkhkkkkkkkkhkhkkhkkhkhkkkkk

eq.

n=4

x + z

Io=
¢ a/2

104%22v43.2" £ 1.7"

(I1) 0 Unknown Direction to T4 95% C.I.

= 104%22'43.2" n=4

C.T. = x ¢ = +2.17" from Observations P.1l.

t(1/2,R X
= (n-1) (xr-1) = 12

R=1% 525,12 = °-18

95% C.I. = 104°22'43.2" + 2.4"

K.I. Groenhout

January 1980



Appendix to Field vork DIKECTION I

University of New South Wales

School of Surveying

29.005 Surveying V

dwASUREMENTS

The coordinates given below refer to the N.5.W. Integrated
Ssurvey Grid (I.5.G.), Zone 56/1 and are based on computations
executed in July 1976. These coordinates are provisional only.
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