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Project Number:  3206 

Project Name:  3206 – Wacol Emesent MLS Range 

Document Reference: 3206 Wacol Emesent MLS Range - Results Summary - BackPack RTK.docx 

 
 

 

Date of capture: September 2024 
 
For the purposes of testing the accuracy of the Backpack RTK solution, Emesent captured data along 
part of the 2km stretch of the MLS Test Range in Wacol, Brisbane. Covering QA Sites 4 to 9. The 
Backpack RTK setup mount was used. The baseline length was a maximum of 1km, with the Emlid RS3 
rover connected to a local base station.  
 
The data was reprojected to GDA2020 MGA Zone 56 and a geoid applied (AHD). No ground control was 
used in the processing of this dataset. 
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To assess the accuracy, the dataset was compared against 75 quality control points which Orion Spatial 
Solutions established on the 2km stretch of road using a Leica TS13 Total Station and Leica LS15 Digital 
Level, in accordance with Queensland Government Transport and Main Roads Surveying Standards. 

 

Example group of Control/QA points 
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For a full copy of the survey control network report, please contact Emesent. 

The Backpack RTK solution achieved the following global accuracy: 

Horizontally 68% of the results were within 14mm and 95% of the results were within 27mm. 
Vertically 68% of the results were within 6mm and 95% of the results were within 10mm. 
 

 Horizontal Vertical 

RMSE 0.014m 0.005m 
 
 
See below tabulated results demonstrating Orion Spatial Solutions results: 



EMESENT

PROJECT: Site 4 QA

TS POINTS MLS POINTS

ID E N Z CODE COMMENT ID E N Z CODE COMMENT ΔE ΔN Hor Vect (SUH) ΔZ (SUZ)

7163 493435.193 6947425.637 32.674 LCP NW CORNER CONTINUITY LINE 7163 493435.196 6947425.641 32.676 0.003 0.004 0.005 0.002

7162 493455.166 6947422.168 33.145 LCP NE CORNER CONTINUITY LINE 7162 493455.184 6947422.169 33.153 0.018 0.001 0.018 0.008

7166 493426.528 6947400.465 32.399 LCP SW CORNER CONTINUITY LINE 7166 493426.513 6947400.462 32.405 -0.015 -0.003 0.015 0.006

7170 493455.649 6947396.436 33.403 LCP NW CORNER CONTINUITY LINE 7170 493455.642 6947396.433 33.403 -0.007 -0.003 0.008 0.000

7171 493441.782 6947391.809 33.201 LCP NE CORNER STOP BAR 7171 493441.804 6947391.795 33.207 Indistinguishable in intensity 0.022 -0.014 0.026 0.006

7165 493424.285 6947410.393 32.401 LCP NE CORNER CHEVRON 7165 493424.292 6947410.398 32.398 0.007 0.005 0.009 -0.003

7169 493461.361 6947405.642 33.904 LCP NW CORNER CHEVRON 7169 493461.350 6947405.640 33.902 -0.011 -0.002 0.011 -0.002

MEAN 0.002 -0.002 0.013 0.002
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EMESENT

PROJECT: Site 5 Cntrl

TS POINTS MLS POINTS

ID E N Z CODE COMMENT ID E N Z CODE COMMENT ΔE ΔN Hor Vect (SUH) ΔZ (SUZ)

7134 493409.225 6947223.535 33.879 LCP NE CORNER CHEVRON 7134 493409.215 6947223.524 33.882 -0.010 -0.011 0.015 0.003

7135 493411.377 6947240.382 34.017 LCP SW CORNER CHEVRON 7135 493411.367 6947240.389 34.022 -0.010 0.007 0.012 0.005

7136 493416.934 6947222.013 33.772 LCP NIB NORTHERN TIP DIAMOND 7136 33.768 z-only -0.004

MEAN -0.010 -0.002 0.014 0.001
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EMESENT

PROJECT: Site 6 Cntrl

TS POINTS MLS POINTS

ID E N Z CODE COMMENT ID E N Z CODE COMMENT ΔE ΔN Hor Vect (SUH) ΔZ (SUZ)

7121 493391.658 6947091.083 31.972 LCP SW CORNER CONTINUITY LINE 7121 493391.664 6947091.064 31.973 0.006 -0.019 0.020 0.001

7122 493390.347 6947083.283 31.795 LCP SW CORNER CONTINUITY LINE 7122 493390.337 6947083.287 31.796 z-only 0.000 0.000 0.001

7123 493396.775 6947082.118 31.788 LCP NE CORNER GIVEWAY LINE 7123 493396.777 6947082.133 31.792 0.002 0.015 0.015 0.004

7124 493398.319 6947080.102 31.831 LCP SW CORNER SOLID LINE 7124 493398.318 6947080.1 31.832 -0.001 -0.002 0.002 0.001

7125 493395.935 6947077.241 31.818 LCP NE CORNER GIVEWAY LINE 7125 493395.943 6947077.243 31.818 0.008 0.002 0.008 0.000

7126 493395.023 6947073.156 31.87 LCP SW CORNER GIVEWAY LINE 7126 493395.025 6947073.158 31.871 0.002 0.002 0.003 0.001

MEAN 0.003 0.000 0.010 0.001
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EMESENT

PROJECT: Site 7 QA

TS POINTS MLS POINTS

ID E N Z CODE COMMENT ID E N Z CODE COMMENT ΔE ΔN Hor Vect (SUH) ΔZ (SUZ)

7114 493359.479 6946933.676 30.782 LCP SW CORNER LANE LINEMARKING 7114 493359.454 6946933.686 30.783 -0.025 0.010 0.027 0.001

7115 493356.729 6946917.481 30.948 LCP NW CORNER LANE LINEMARKING 7115 493356.702 6946917.484 30.950 -0.027 0.003 0.027 0.002

7116 493345.486 6946901.018 31.209 LCP SE CORNER ARROW 7116 493345.486 6946901.022 31.220 0.000 0.004 0.004 0.011

7117 493353.953 6946901.011 31.179 LCP SW CORNER LANE LINEMARKING 7117 493353.923 6946901.006 31.184 z only 0.005

MEAN -0.017 0.006 0.019 0.005
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EMESENT

PROJECT: Site 8 Cntrl

TS POINTS MLS POINTS

ID E N Z CODE COMMENT ID E N Z CODE COMMENT ΔE ΔN Hor Vect (SUH) ΔZ (SUZ)

7093 493330.050 6946809.249 32.884 LCP NE CORNER ARROW LINEMARKING 7093 493330.042 6946809.241 32.891 -0.008 -0.008 0.011 0.007

7094 493329.778 6946807.671 32.917 LCP SE CORNER ARROW LINEMARKING 7094 493329.792 6946807.673 32.925 0.014 0.002 0.014 0.008

7095 493332.328 6946806.323 32.774 LCP SW CORNER SOLID LINEMARKING 7095 493332.327 6946806.327 32.786 z-only 0.012

7096 493332.857 6946809.544 32.700 LCP NW CORNER SOLID LINEMARKING 7096 493332.859 6946809.556 32.704 0.002 0.012 0.012 0.004

7100 493347.045 6946808.527 32.806 LCP NW CORNER CONTINUITY LINE 7100 493347.038 6946808.529 32.799 -0.007 0.002 0.007 -0.007

7101 493348.346 6946831.791 32.408 LCP NW CORNER CONTINUITY LINE 7101 493348.350 6946831.798 32.409 0.004 0.007 0.008 0.001

7102 493347.689 6946820.228 32.616 LCP NW CORNER CONTINUITY LINE 7102 493347.684 6946820.226 32.616 -0.005 -0.002 0.005 0.000

7103 493342.445 6946804.694 32.953 LCP NE CORNER LANE LINEMARKING 7103 493342.443 6946804.699 32.953 -0.002 0.005 0.005 0.000

MEAN 0.000 0.003 0.009 0.003
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EMESENT

PROJECT: Site 9 QA

TS POINTS MLS POINTS

ID E N Z CODE COMMENT ID E N Z CODE COMMENT ΔE ΔN Hor Vect (SUH) ΔZ (SUZ)

7065 493301.387 6946638.721 35.793 LCP SE CORNER GIVEWAY LINE 7065 493301.376 6946638.726 35.802 -0.011 0.005 0.012 0.009

7067 493295.3 6946652.261 35.326 LCP SE CORNER SOLID LINE 7067 493295.287 6946652.257 35.335 -0.013 -0.004 0.014 0.009

7068 493299.701 6946663.359 35.325 LCP SE CORNER GIVEWAY LINE 7068 493299.698 6946663.37 35.333 -0.003 0.011 0.011 0.008

7071 493323.037 6946665.503 35.905 LCP NW CORNER GIVEWAY LINE 7071 493323.052 6946665.501 35.9 0.015 -0.002 0.015 -0.005

7072 493314.679 6946673.825 35.643 LCP NW CORNER SOLID LINE 7072 493314.684 6946673.816 35.641 0.005 -0.009 0.010 -0.002

7074 493320.019 6946680.296 35.55 LCP WESTERN TIP TURNING ARROW 7074 493320.014 6946680.253 35.548 z-only -0.002

7075 493318.277 6946675.749 35.661 LCP SE CORNER SOLID LINE 7075 493318.265 6946675.746 35.661 -0.012 -0.003 0.012 0.000

7076 493332.133 6946658.349 36.394 LCP SE CORNER SOLID LINE 7076 493332.126 6946658.35 36.386 -0.007 0.001 0.007 -0.008

7077 493329.067 6946653.771 36.444 LCP NW CORNER SOLID LINE 7077 493329.071 6946653.783 36.441 0.004 0.012 0.013 -0.003

7078 493326.143 6946641.86 36.45 LCP NE CORNER GIVEWAY LINE 7078 493326.163 6946641.864 36.448 0.020 0.004 0.020 -0.002

7080 493307.222 6946627.471 36.199 LCP NE CORNER SOLID LINE 7080 493307.227 6946627.476 36.2 0.005 0.005 0.007 0.001

MEAN 0.000 0.002 0.012 0.000
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