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BRaid Drone - Secondhand DJI Phantom 
3 Standard - $500

• 12.3 MP fixed focus fixed aperture 
lens, RAW capable

• Resolution 2.6cm per pixel from 50m
• Ample range, height, speed
• No obstacle avoidance
• Boxy & white – no resemblance to 

harrier
• Better would be DJI Phantom IV 

Advanced or Pro (not Pro +), or Mavic 
Pro II all with more advanced 20.3 MP 
camera

• Android or Apple device required



Drone Rules

• Need permission of land owner
• Can’t fly without permission within 4km of airfield –

obtained this from Rangiora airfield
• Maximum height – 120m
• DoC guideline – don’t fly within 50m of birds
• Watch out for low flying microlights and helicopters



30 Dec 2018Can’t count gulls without elevated position



23 Dec 2018Better but still inadequate





15 Nov 2018

Any photo editing software
Not possible to count nests



ClickMaster2000 click counting software, free



8 Dec 2018

Microsoft ICE, free. 40 – 50% 
photo overlap needed to 
successfully stitch photos

50m elevation
photo composite



Microsoft ICE



Georeferenced photo mosaic - 16 stitched 
photos from 50m height, georeferenced with 
free QGIS, 24 Dec 2018

Encloses all nests



1. Install Litchi software on device - $40 -
& set up account

2. Make a grid of suitably spaced points in 
GIS, save as kml, upload to Litchi 
website

3. Add actions to Litchi mission – flight 
path, height, stop and take photo at 
point

4. Sync tablet with website
5. Go to site and push a button or two



17 Dec 2018

Warehouse bucket GCP, from 50m (zoomed), located 
on ground with GPS for georeferencing in QGIS – find 
GCP on image, type in it’s coordinates.

Composite photos & georeference



24 Dec 2018

Stitched image in QGIS  - no 
image duplications or offsets seen



24 Dec 2018Gulls counted in QGIS





Image taken from 50m altitude



701 nests counted



9 Feb 2019768 nests counted







Stitched from 203 photos



QField

• Free QGIS for Android!
• Set up layers (vector & 

raster – topo maps, 
Google Earth images, 
drone composites) 
with QGIS and export 
to tablet

• Map in field with 
device GPS or 
Bluetooth GPS

Screenshot



12/7/18

Dozed

Ripped

Weed monitoring 1



Dozed

Ripped

20/5/19

Weed monitoring 2



• Useful things can be done with a cheap drone, little drone expertise and free or 
very cheap software

• A survey company could do this a little better, but how far would the $540 
spent on hardware go toward surveyor bills?

• Black-billed gulls can be very accurately counted – but gull numbers are difficult 
to correlate with nest numbers. With a better drone camera, gulls on nests 
could perhaps be accurately counted.

• Other nesting species can perhaps be counted with a better drone camera 
and/or lower altitude – next year?

Conclusions


