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Description of Project

For this multiple receiver static global positioning system (GPS) lab the objective was to set up a base
station, a base station is a station that you set up at the start of your collect and it keeps collecting until you are
finished, after you have setup your base station you go and find other reference points that you can use as your

points.

The location that was chosen for this lab was Berwick, the date that all this data was collected on was the
7" of October 2016. Since there are two teams doing the same lab, we got together and decided that one team
would work around the North Mountain and the other team would work around the South Mountain, thus

making sure the points from one team would not interfere with the other team’s points.

Since there was a base station and a rover there was more equipment that had to be transported. The
equipment that was used for this lab are as follows: 1 Global Positioning System (GPS), 2 Tripods, 2 Tribrach’s, 2
Receivers, 4 cords (2 shorter cords and 2 longer cords), 2 Antennas, 2 Carriers, 2 Internal Batteries (plus 4 more
just in case), 2 SD Cards (to store the data on and for transfer of data onto our computers), and 1 Height hook.
The first setup was over the High Precision Network (HPN), the HPN was identified in class before leaving the
classroom. This setup was located in an open field on the North Mountain, the monument number for this HPN
is 207804. Once the HPN setup was up and running, the next step was to go and find 3 more points known as
Nova Scotia Coordinate Control System (NSCCS). The first NSCCS location that was visited was on half in the
ditch, but more on someone’s property and that NSCCS number is 207397; then the second location was located
on the edge of a famers field (the image on the cover is of this location), the NSCCS number for this location is
207411. Then finally the last location that was collected for this lab was again on the edge of a farmer’s field, the

NSCCS number for this location is 207368.

The collection procedures for this lab was to setup the GPS with the following configurations: static
observations, every 1 second, antenna type (the antenna used in the lab was AX1203+GNSS Tripod), cut-off angle
of 10°, auto store the point when stopped, include the “measured observations” in the display, and local time

zone (-3:00h) and the date. The following steps are the steps that were followed to complete the processing
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procedures. The first step was to import the base and rover observations onto our computers, then the base

station had to be set as a reference. The next steps are processing the baselines, which include selecting reference

and rover observations, processing parameters, reviewing results, and storing computed baselines.

Results & Discussion

The precision, accuracy, issues and solutions, Conversion of coordinates,
comparison of published and derived coordinates with supporting
discussion, and gps error resolution (theory) will be discussed in this
section of the report. The precision of the point data that was collected
was fairly accurate, but there was one issue that I ran into, when
exporting the data to view and show in Google Earth, the location for the
monument number 207411 was off by a little bit (you can see the lat/long
in the appendices, image number). The accuracy of the data that was
collected was spot on other than the issue with monument number 207411
(second location). As far as issues that arose well completing this lab there
was the issue that was mentioned above, with the coordinates being off.

The other issue that arose well completing this lab was when locating the

monuments, we would find the general area of where the monument should be, but there was no monument

where there should be, so we could not find half of the monuments on our list (printed off a screen shot of the

area that we were working in and we still had to refer to the website to find more monuments). The comparison

between published and The following are steps that were taken to convert the coordinate system. The first

process was to import all of the observations, once the coordinate system had been defined. Then the next

process was the declare the base station as a control point. The third process was to use the post-processing tools

to compute the coordinates for each monument. Then by using the UTM NAD83 coordinate system we had to

convert the ellipsoidal heights into orthometric heights based upon the CGVD28 datum.
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Appendices
The following screen shots are of the monumnet number 207368 to our HPN monument (number 207804).
368 to HPN (1) [Forward] - Static Convergence Plot
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368 to HPN (1) [Forward)] - Carrier Residual RMS Plot
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Estimated StdDev
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The following graphs are plots from the monument number 207397 to our HPN monument (number 207804).
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The following graphs are plots from the monument number 207411 to our HPN monument (number 207804).

411 to HPN (1) [Forward] - Static Convergence Plot
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Estimated StdDev

DoP * 2

411 to HPN (1) [Forward)] - Estimated Position Accuracy Plot
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411 to HPN (1) [Forward] - PDOP Plot
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The graph that you see below is the comparison of coordinates using a MTM, ATS77, and WGS77 datum. This
graph shows the changes between the coordinate systems.

Monument Number MTM ATS77 (Geographic) WGSs4 Orthometric (CGVD28)
Lat Long Northing Easting Lat Long Orthometric Height

207397  4993284.273 5481917.865 4504 45.55710 64 45 46.82113 45 04 45.70420 64 43 46.73694 38.734

207411 4993854.234 5480082.515 45 05 03.84447 64 45 10.82481 45 05 03.93528 65 45 11.0665 54.59

207368  4992465.040 5476553.215 45 04 18.45044 64 57 51.98360 45 04 18.59380 64 47 51.86548 70.592

The Configurations that were used in completing this lab are as follows. The static observations were set to
collect every 1 second. The antenna type was set to whatever antenna you happen to be using that day and in this
case we were using AX1203+GNSS tripod. The cut-off angle was set for 10 degrees, which means nothing below 10
degrees would be collected throughout this lab. An auto store was set up; this allows you to store the point as
soon as the GPS has stopped collecting that point. The display was set up to show the measured observations, on
the screen that you see well the GPS is collecting the data. The final configuration that was done for this lab was
setting the local time zone to -3:00 hours and also set the date to the day that you are collecting your data on.

The following scans are of my GPS Static/Kinematic Baseline Log sheets. The first two scans (pages 14 &i5) are
those of the first NSCCS that was collected. The following two scans (pages 16&17) are that of the second NSCCS
point that was collected. Then the following two scans (on pages 18&19) are that of the third NSCCS point that
was collected during the day. Finally, the last two scans (on page 20&21) are that of the HPN (or our base station)
that was collecting the whole time well the other three points were collecting. You can that on the second page
of every baseline log sheet there is a visual (very rough) of where the monument can be located.
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CENTRE OF GEOGRAPHIC SCIENCES
LAWRENCETOWN, NOVA SCOTIA

GPS Static/Kinematic Baseline Log

PROJECTNAME: Lab?2 (Do | - O7A4TY PROJECT SECTION OR CREW: T DY
| Receiver Model: Y x \Z\O\ 7] SESSION IDENTIFIER: _

Receiver Serial No.: 55- (L0 44 Station Number/Name: 71739 ]

Receiver Software: Observation Date: (Jet 71 /b

Antenna Model:  AX1202 or(AX1203% Julian Day: 2%\

Antenna Serial No.: &5 - SHOAY Operator(s): &

Antenna Cable Length: Yy Receiver File Name:

Lat/Long/ht Antenna Height Drawing (show your
measurements)

Recording Interval ] Seconds

Start Time (UT) {fz N 2‘,\
Stop Time (UT) Lt 5(:1
Elev. Mask / PDOP [CF Degrees

Observation Method STATIC/FAST
i TATIC

Antenna Height (3 measurements equally spaced around the antenna, taken at the beginning of the session and again at the end
of the session.)
Correction from Antenna Reference Point(ARP) to 1.1 Phase Centre 0.0648 (AX1202) mor 0.0585 (for AX12021GNSS)
Correction from Antenna Reference Point( AP} to L2 Frmee Conue 0.0622(AX1202) mor 0.0555 {for AX1203+GNSS)

Height Hook Method Vertical Method

Before After ~ Before After
\. 240 m| 1240 m m m
m m m m
m m m
Uncorrected Slant Meas to: M | Uncorrected Vertical m

measurement toARP

Radius ) N/A m

Corrected to Antenna Bottom i m

(ARP). Add 0.360 m \ ! (00 b .
Correction to APC D. @S%S m | Correction to APC
Final H.I. to APC (L1) \ . (O@ L/S’ m | Final HI to APC

PAGE 14



" Centre of
- Geographic Sciences

CENTRE OF GEOGRAPHIC SCIENCES
LAWRENCETOWN, NOVA SCOTIA

GPS Static/Kinematic Baseline Log

STATION SKETCH A

e

Station Number Station Name Date

Obstruction/ Source(s) Bearing(Mag.) Comments

GENERAL AND WEATHER OBSERVATIONS

Time (UT)

Comments

224

%@mmx v Cleaw (Sht +\w\

WA

%W‘“‘;} v Clesy (End Yive

PAGE 15



ot [l o2 Y11 (Shodion Nowwe)

Centre of
Geographic Sciences

CENTRE OF GEOGRAPHIC SCIENCES
LAWRENCETOWN, NOVA SCOTIA

GPS Static/Kinematic Baseline Log
PROJECT NAME:

PR (en2 (Sob?2 -411)

PROJECT SECTION OR CREW: TINIC

Receiver Model: "P x [Z\OT

SESSION IDENTIFIER:

Receiver Serial No.: &5 - U0 A%

Station Number/Name: 207‘{ [

Receiver Software:

Observation Date: [%-‘f 7'*“

Antenna Model:  AX1202 onAX12032>

Julian Day: 2%\

Antenna Serial No.: ¥= - 04 A9

Operator(s): W[l

Antenna Cable Length: qﬂ/)

Receiver File Name:

o STATIC

Lat/Long/ht Antenna Height Drawing (show your
] ] measurements)
Recording Interval \ Seconds
: ; 59

Start Time (UT) 2" 05 0.05%

, — 3k
Stop Time (UT) 2! 9).()
Elev. Mask / PDOP /[,74 Degrees W T
Observation Method STATIC/FAST

Antenna Height (3 measurements equally spaced around the antenna, taken at the beginning of the session and again at the end
of the session.)

Correction from Antenna Reference Point(ARP) to 1.1 Phase Centre

Correction irom Antcnue xeference Point(ARP) to L2 Phase Centre

0.0648 (AX1202) mor 0.0585 (for AX1203+GNSS)
0.0622(AX1202) mor 0.0555 (for ~% 1203 1 S0LS)

Height Hook Method

Vertical Method

measurement toARP

Before After Before After
0 .m l OZ m m m
m m m m
m m m m
Uncorrected Slant Meas to: M | Uncorrected Vertical m

Radius N/A

Corrected to Antenna Bottom
(ARP). Add 0.360 m

by 5%

Correction to APC O O’S%‘S"

m | Correction to APC

Final H.I. to APC (L1) l * Ll ?)gg

m | Final H.I. to APC
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CENTRE OF GEOGRAPHIC SCIENCES
LAWRENCETOWN, NOVA SCOTIA

GPS Static/Kinematic Baseline Log

. STATION SKETCH

gl / ‘
© W
\ ?U \ / d l.rvz}’w"?l’
L [ S| \
) 1} \\/ L / Mg’b s \L
Ay LﬂC? L—= / &
Y e | |
\\ ( 5 E \
Station Number Station Name Date
Comments

Obstruction/ Source(s) Bearing(Mag.)

GENERAL AND WEATHER OBSERVATIONS

Time (UT) Comments

2:05 | Sunnw ¥ Clear ((shuet Hne)

2.20 | Span ¥ Cleer (End & fl/ue/>
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LAWRENCETOWN, NOVA SCOTIA

GPS Static/Kinematic Baseline Log

| PROJECT NAME: (a2 (3cb 3-3%)

PROJECT SECTION OR CREW: TD K

| Receiver Model: ‘P X7 O\

SESSION IDENTIFIER:

Receiver Serial No.: £ — O_le@(

Station Number/Name: (7] 3%

Receiver Software:

Observation Date; O(;Jr

T 20

Antenna Model:  AX1202 ofAXI12032

Julian Day: 2.%)

Antenna Serial No.:  55- oHOY

Operator(s): VWL

Antenna Cable Length: 4y

Receiver File Name:

Stop Time (UT) 61', 5@

Elev. Mask / PDOP | (f Degrees

Observation Method S TIC/FAST
A STATIC

Lat/Long/ht Antenna Height Drawing (show your
R — 1 \ q q measurements)
ecording Interva econds s
- - _ ©.05€S
Start Time (UT) ' BS C -

— 36

\ )

of the session.)

Cm‘rwtion from Antenna Reference Point(ARP) to L1 Phase Centre
serrectien srom Antenna Reference Point(ARP) to L2 Phase Centre 0.0622(AX1202) mw o

Antenna Height (3 measurements equally spaced around the antenna, taken at the beginning of the session and again at the end

0.0648 (AX1202) m or 0.0585 (for AX1203+GNSS)

1.0555 (for AX1203+GNSS)

Height Hook Method

Vertical

Method

Before After Before After
\. \'—\ l m \ .(L‘ \ m m m
m m m m
m m m m
Uncorrected Slant Meas to: M | Uncorrected Vertical m
measurement toARP
Radius N/A m
Corrected to Antenna Bottom | m
(ARP). Add 0.360 m l g SO\
—_| Correction to APC O .O ngﬁ’ m | Correction to APC

Final H.1. to APC (L1) \ %—%’q S«—

Final HLI. to APC

PAGE 18



2 'y. Centre of
1) Geographic Sciences

o CENTRE OF GEOGRAPHIC SCIENCES
LAWRENCETOWN, NOVA SCOTIA

GPS Static/Kinematic Baseline Log

& STATION SKETCH NA
|
A | ot
o )\
e o e e o ,//“‘_‘“_"’/J e
\
\
\\x\m\qoﬂ%b% \\ e eii
g’\{\ﬁ\ \\
Station Nuamber Station Name Date

Obstruction/ Source(s) Bearing(Mag.) Comments

GENERAL AND WEATHER OBSERVATIONS

Time (UT) Comments

bas %\M\Y\N\ v Cleasr ( Skt Fime)
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GPS Static/Kinematic Baseline Log

PROJECT NAME: { sio 2 (W ®PW) | PROJECT SECTION OR CREW: | DKL

Receiver Model: x 12ioT SESSION IDENTIFIER:

Receiver Serial No.: 55 -0OHO 99 Station Number/Name: 7/ 7%0ON

Receiver Software: Observation Date: O( I/

Antenna Model:  AX1202 or(AX1203D Julian Day: 2%\

Antenna Serial No.: 55 -04099 Operator(s): YA

| Antenna Cable Length: Y m Receiver File Name:

Lat/Long/ht Antenna Height Drawing (show your
; i measurements)

Recording Interval | Seconds : 0.05%%”

Start Time (UT) |02 -. 30

Stop Time (UT) L’ : 5Cf ALY

Elev. Mask / PDOP lD”Degrces

Observation Method STATIC/FAST

Antenna Height (3 measurements equally spaced around the antenna, taken at the beginning of the session and again at the end

of the session.) \p
Correction from Antenna Reference Point(ARP) to L1 Phase Centre 0.0648 (AX1202) mor 0.0585 (for AX1203+GNSS)
Cerrection from Antenna Refeience Poin ARP) to L2 Phase Centre 0.0622(AX1202) mor 0.0555 {for AXIZ0i2NS80)

Height Hook Method Vertical Method

Before After Before Alflter
\ : \ é 2' m \ . \231' m m m
m m m m
m m m
Uncorrected Slant Meas to: M Uncorrected Vertical m

measurement toARP

Radius N/A m
Corrected to Antenna Bottom m
(ARP). Add 0.360 m \ L{ q ?/ :
_ Correction to APC O i OC.S (56/ m | Correction to APC
Fral HL w0 APCLL) | dosopges” m | Final LI to APC
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Station Number

Station Name Date

Obstruction/ Source(s) Bearing(Mag.) Comments

GENERAL AND WEATHER OBSERVATIONS
Time (UT) Comments
[0 59 Sunny x Cleac (%thxrjr %w\
| 439 | Sunnat Clear (End Bae)
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