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A small island in Northern Norway
with very inaccurate boundaries in
the cadastral map

Our task
* Complete cadastral mapping of
the whole island
Research

 Surveying every property with
both high-end and low-cost
GNSS-receiver

Results

* Both types of GNSS-receivers
proved feasible
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EMLID REACH RS2

o Affordable GNSS RTK - receiver (~$2K)

Operated from Smartphone-app on
Android or 10S device

Measure and export to csv from Emlid-
app, or share position to other apps (by
use of NTRIP Client on Android)
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Trimble Catalyst +  [@]merginmaps .

 Affordable SW- and subscription -based receiver

* Workflow
 (reate project in QGIS, store in cloud-service by MerginMaps
 Trimble-app shares position with any other app

* Measuring with MerginMaps-app, storing observations in
QGIS-cloud project
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Comparison between LeicaGS18 and Emlid
Reach RS2

* This table from the paper shows differences in the
result after adjustment (Emlid minus Leica) for one
of the properties

Point-ID MHorthing Easting Height S5td. N Std. E Std. H

EG1 0.002 -0.023 0.011 =-0.005 =0.005 -0.001
EG2 -0.021 0.008 0.002 -0.005 -0.005 0.000
EG3 0.011 -0.002 0.012 -0.005 -0.005 0.001
EG4 0.015 -0.023 0.013 -D0.005 -=0.005 0.000
EGS 0.001 0.00%9 0.002 -0.005 -0.006 -0.003
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Data handling with QGIS

 Setup of project and layer with
fields and variables

* Smartphone surveying

 Export to standard ascii
observation format (kof)
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¥ rostiest — test
* Name Gl
+ (Derwved)
* (Actana)
fid 3
Name 3]
Eanting IT57T0333
Northing Jena i
Elevation 41,098
Description brel1)
Longitude 12,0876535
Latitude 7,589
Elipsoidal height 4,69
Easting on
Nerthng RMS 20
Blevation AMS oo
Lateral BATS 004
Anterna hmght 154
Antenna hesght unes m
Solution status FIX
foveeaging start 02102002
Aveaging end 102022
Semples true
POOP !
Ease exating TIT17.293
Rave rorthing TR
Lo Baze slevation 7475
Eaue longiude 20872532
Gave lattude §7,51)29995
o, Baze efipsoedal height 7,475
X "v. Basebne 0,59
. CS name ETRS89/ UTM zone 33N
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GNSSCad

* Plugin for
cadastral
surveying with
GNSS and QGIS

» Setup of
project

e Adjustment
and quality
analysis
within QGIS

* Download:
GNSSCad (hvl.no)
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Imports a kof-fie or a cov-fie with pont observations to a new layer (.gokg).

w | Selected layer for cakulation or export.

Exports the sslected layer to kof-fie for processing n another software.

Resuft:

(79.37%) BUUNDER DETECTION:

Creates a new empty pont layer (.gokg) for cadastral surveying with MergnMaps or QField.

Ponts:

Pr %1 %2 3 oa s e
Number of points: 7

?mofobservama

MWMI‘\ Pl

N_mat: [7491612. 183, 7491612. 195, 7451612185, 7491612. 183, 7491612.183, 7451612.184]
E_mat: [375785.765, 375785.762, 375785.759, 375785.764, 375785, 967, 375785.753)

H_mat: {nan, nan, nan, nan, nan, nan)

Medan _pos: 7431612, 1835 375785,76300000004 nan
New mpoint elevation: nan

Dist from median:[0.002, 0.012, 0.005, 0.001, 0.004, 0.01]

Pont observatons in: 1

N_mat: [7491614.939, 7491614,93, 7491614.925]
E_mat: [375791.445, 37579145, 375791.441)
H_mat: [nan, nan, nan]

Medan_pos: 7491614.93 375791435 nan

New mpoint elevation: nan

Dist from median:[0.009, 0.005, 0.004}

Pont cbservatons in: 2

N_mat: [7491602.591, 7991602.59, 7491602.609]
E_mat: [375815.222, 375815.201, 375815,213)
H_mat: {nan, nan, nan]

Medan_pos: 7991602,551 375515.213 nan
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https://home.hvl.no/ansatte/hny/GNSScad/index.html
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Conclusion and further work

* Low-cost receivers, smartphones and opensource
software can be used for cadastral surveying in
Norway

* A revision of the Norwegian standard for cadastral
surveying lies ahead

» GNSSCad may serve as a tool for evaluating different
procedures for both surveying and computations
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