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5. [If required repeat the steps 2 to 4 by changing face to right to obtain one more set of
reading. This is highly essential, especially when there is possibility of vertical index

error.
Observation Table
Inst. | Stn. Face Window | Vertical Remark
Stn | Obs. Reading | Angle
0) E L E is an object above the horizontal line of sight.
E R Vertical angle measured to E will be an angle of
D L elevation. D is an object below the horizontal
D R line of sight. Vertical angle measured to D will
be an angle of depression.
XI Precautions to be followed

1) Set the instrument exactly over the station on ground

2) Perform temporary adjustment accurately

3) Alidade should be properly placed while bisecting the objects
4) Measure the distances on the ground correctly

5) Take suitable scale for plotting.

6) Perform survey during dry weather.

XII  Actual procedure followed

XIII Resources used -

131;. RN:sT:rzi - Broad Speciﬁcat.ions Quantity | Remark
ake Details

1

2

3

XIV  Precautions followed
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XV  Observations and Calculations (Use blank sheet provided if space not sufficient)

XVI Results

XIX Practical Related Questions
1. State the least count of the TS used

2. State various function keys used to measure the vertical angle using TS

Space to Write Answers
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XX  References / Suggestions for further Reading

1\?(;‘ Title of Book Author Publication
1 | Surveying and | Subramanian, R. Oxford University Press. New Delhi
Levelling ISBN 13:978-0-19-808542-3
2 | Surveying Vol. land | Punmia, B.C.; Jain, | Laxmi Publications Pvt. Ltd., New
Surveying Vol. I1 Ashok Kumar and | Delhi. ISBN: 13: 9788170088837
Jain, Arun Kumar
3 | Surveying theory and | Anderson, James M | Mc Graw Hill Education, Noida
practice and Mikhail, Edward | ISBN:13-978-1-25-902564-8
M.
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XXI Suggested Assessment Scheme

Performance Indicators Weightage (%)

Process related:15 Marks 60%

1 [Identifying the different accessories 20%
2 [Selection of suitable site 10%
3 |Correct procedure of surveying 10%
4 [Preparation of final drawing 10%
5 [Working in team. 10%
Product related:10 Marks 40%

1 |Answers to practical related questions. 30%
2 | Submission of report in time. 10%
Total: 25 Marks 100%

List of Student Team Members

Marks Obtained

Dated sign of
Teacher

Process Related Product Related
(1> (10)

Total
(25)
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II

I

v

VI

VI

Practical No. 14: Use of GPS to locate co-ordinates of a station

Practical Significance

Absolute location of point is essential to know its precise position. The GPS (Global
Positioning System) is a "constellation" of approximately 30 well-spaced satellites that
orbit the Earth and make it possible for people with ground receivers to pinpoint their
geographic location. The location accuracy is anywhere from 100 to 10 meters for most
equipment.

Relevant Program Outcomes (POs)

PO 1. Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Civil engineering problems.

PO 2. Discipline knowledge: Apply Civil engineering knowledge to solve broad-based
Civil engineering related problems.

PO 3. Experiments and practice: Plan to perform experiments and practices to use the
results to solve broad-based Civil engineering problems.

Relevant Course Outcomes
Locate co-ordinates of station using GPS

Practical Outcome
Use GPS to locate co-ordinates of a station

Competency and Practical Skills
Prepare plans using Advanced Surveying equipment and techniques.

Relevant Affective domain related
a) Follow safety practices.

b) Demonstrate working as a leader/ team member.
¢) Maintain tools and equipment

Minimum Theoretical Background
The Global Positioning System (GPS) is a satellite-based navigation and surveying system

for determination of precise position and time, using radio signals from the satellites, in
real time or in post-processing mode. GPS is being used all over the world for numerous
navigational and positioning applications, including navigation on land, in air and on sea,
determining the precise coordinates of important geographical features as an essential
input to mapping.

GPS is primarily a navigation system for real-time positioning. However, with the
transformation from the ground-to-ground survey measurements to ground-to-space
measurements made possibly by GPS, this technique overcomes the numerous limitations
of terrestrial surveying methods, like the requirement of inter visibility of survey stations,
dependability on weather, difficulties in night observations, etc.. These advantages over
the conventional techniques, and the economy of operations make GPS the most
promising surveying technique of the future. With the well-established high accuracy
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achievable with GPS in positioning of points separated by few hundreds of meters to
hundreds of km, this unique surveying technique has found important applications in
diverse fields.

The Global Positioning System basically consists of three segments: the Space Segment,
The Control Segment and the User Segment

Space Segment

The Space Segment contains 24 satellites, in 12-hour near-circular orbits at altitude of
about 20000 km, with inclination of orbit 55°. The constellation ensures at least 4
satellites in view from any point on the earth at any time for 3-D positioning and
navigation on world-wide basis. The three axis controlled, earth-pointing satellites
continuously transmit navigation and system data comprising predicted satellite
ephemeris, clock error etc., on dual frequency L1 and L2 bands

Control Segment

This has a Master Control Station (MCS), few Monitor Stations (MSs) and an Up Load
Station (ULS). The MSs are transportable shelters with receivers and computers; all
located in U.S.A., which passively track satellites, accumulating ranging data from
navigation signals. This is transferred to MCS for processing by computer, to provide best
estimates of satellite position, velocity and clock drift relative to system time. The data
thus processed generates refined information of gravity field influencing the satellite
motion, solar pressure parameters, position, clock bias and electronic delay characteristics
of ground stations and other observable system influences. Future navigation messages are
generated from this and loaded into satellite memory once a day via ULS which has a
parabolic antenna, a transmitter and a computer. Thus, role of Control Segment is:

- To estimate satellite [space vehicle (SV)] ephemerides and atomic clock behaviour.

- To predict SV positions and clock drifts.

- To upload this data to SVs.

User Segment

The user equipment consists of an antenna, a receiver, a data-processor with software and
a control/display unit. The GPS receiver measures the pseudo range, phase and other data
using navigation signals from minimum 4 satellites and computes the 3-D position,
velocity and system time. The position is in geocentric coordinates in the basic reference
coordinate system: World Geodetic reference System 1984 (WGS 84), which are
converted and displayed as geographic, UTM, grid, or any other type of coordinates.
Corrections like delay due to ionospheric and tropospheric refraction, clock errors, etc. are
also computed and applied by the user equipment / processing software..
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VIII Experimental Set-up

IX

ANTENNA,
NORTH SIDE SOUTH SIDE
ACTUAL ‘
HEIGHT
MEASUREMENTS \J | CORRECTED
y HEIGHT
MEASUREMENT

7" MONUMENT
Figure: GPS Set up

Resources required

Sr. No Particulars Specification Quantity Remark
1 GPS instrument Standard make 1 For each batch
Procedure:-

The following are some general GPS field survey procedures that should be performed at
each station, observation, and/or session on a GPS survey.
A. Receiver setup.

GPS receivers shall be set up in accordance with manufacturer’s specifications prior to
beginning any observations. To eliminate any possibility of missing the beginning of the
observation session, all equipment should be set up with power supplied to the receivers at
least 10 min prior to the beginning of the observation session. Most receivers will lock-on
to satellites within 1-2 min of powering up.

B. Antenna setup.

All tribrachs used on a project should be calibrated and adjusted prior to beginning each
project. Dual use of both optical plummets and standard plumb bobs is strongly
recommended since centering errors represent a major error source in all survey work, not
just GPS surveying.

C. Height of instrument measurements.

Height of instrument (HI) refers to the correct measurement of the distance of the GPS
antenna above the reference monument over which it has been placed. HI measurements
will be made both before and after each observation session. The HI will be made from the
monument to a standard reference point on the antenna These standard reference points for
each antenna will be established prior to the beginning of the observations so all observers
will be measuring to the same point. All HI measurements will be made in meters. HI
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XI

XII

measurements shall be determined to the nearest millimeter in metric units It should be
noted whether the HI is vertical or diagonal.

D. Field GPS observation recording procedures.

Field recording books, log sheets, or log forms will be completed for each station and/or
session. Any acceptable recording media may be used. For archiving purposes, standard
bound field survey books are preferred; however, USACE Commands may require
specific recording sheets/ forms to be used in lieu of a survey book. The amount of record-
keeping detail will be project-dependent; low-order topographic mapping points need not
have as much descriptive information as would permanently marked primary control
points. The following typical data may be included on these field log records:

(1) Project, construction contract, observer(s) name(s), and/or contractor firm and contract
number.

(2) Station designation.

(3) Station file number.

(4) Date, weather conditions, etc.

(5) Time start/stop session (local and UTC).

(6) Receiver, antenna, data recording unit, and tribrach make, model, and serial numbers.
(7) Antenna height: vertical or diagonal measures in inches (or feet) and meters

(8) Space vehicle designations (satellite number).

(9) Sketch of station location.

(10) Approximate geodetic location and elevation.

(11) Problems encountered.

E. Field processing and verification.

It is strongly recommended that GPS data processing and verification be performed in the
field where applicable. This is to identify any problems that may exist which can be
corrected before returning from the field.

Precautions to be followed

1. Set the instrument exactly over the station on ground

Actual procedure followed
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XIII Resources used -

;‘;‘ RN:SI: :r(;ie- Broad Specificafions Quantity| Remark
Make Details
1
2
3

XIV Precautions followed

XV  Observations and Calculations (Use blank sheet provided if space not sufficient)

XVI Results
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XIX Practical Related Questions
Explain the function GPS.

2. State the limitations of GPS

Space to Write Answers

XX  References / Suggestions for further Reading

1\?('). Title of Book Author Publication
1 | Surveying and | Subramanian, R. Oxford University Press. New Delhi
Levelling ISBN 13:978-0-19-808542-3
2 | Surveying Vol. I and Punmia, B.C.; Jain, | Laxmi Publications Pvt. Ltd., New
Surveying Vol. II Ashok Kumar and | Delhi. ISBN: 13: 9788170088837
Jain, Arun Kumar
3 | Surveying theory and | Anderson, James M | Mc Graw Hill Education, Noida
practice and Mikhail, Edward | ISBN:13-978-1-25-902564-8
M.
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XXI Suggested Assessment Scheme

S.No‘ Performance Indicators 'Weightage (%)

Process related:15 Marks 60%

1 |[ldentifying the different accessories 20%
2 [Selection of suitable site 10%
3 |Correct procedure of surveying 10%
4 |Preparation of final drawing 10%
5 |Working in team. 10%
Product related:10 Marks 40%

1 |Answers to practical related questions. 30%
2 | Submission of report in time. 10%
Total: 25 Marks 100%

List of Student Team Members

Marks Obtained

Dated sign of
Teacher

Process Related
(15)

Product Related
(10)

Total
(25)
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