


.| Advantages

e High spatial resolution — depends on height of balloon and
type of camera
o * High temporal resolution — daily, hourly, hover continuously
_ *» Rapid deployment and access to data —images can be

accessed in the field
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Water canary (soon to be)...
Hey - a group called Water Canany
has proposed an open source
specirometer for the Knight News

Costa Riea is suffering...

Hi dear Ecologist friends: From the
beautiful and part wvirgin Costa Rica §
wanna make a call fo

Link: more #

CERM Open Hardware License...
Hello 3l The signup drive for the
CERN COpen Hardware License is
going wvery wel! Although we

Link: more
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Grassrootsmapping.org

e
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{ | Grassroots Mapping | + | [ gv
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Grassroots Mapping

About | Wiki | Join | Our Data | Contribute | Get Started

PLOTS adoption of the CERN Open Do you need maps?

H Lnl Are you embroiled in an cartographic

aldwe cense dispute? Do you disagree with the official
et S, 2002 £ Wicren version of your gengmphy? Contact us

| through the public mailing list or get in
Hello Public Labbers and Grassroots Mappers! direct touch with our team fo start a

grassroots mapping pru:uect today!
To date, the documentation and open science literature we've made as a community has
been published under a Creative Commons Sharedlike license, allowing anyone to reuse,
remix, adapt, improve, and redistribute our works. Today, the PLOTS Web working group
would like to propose that we as a community adopt a separate license for our hardware

Grassroots Mapping is part of the Public
Laboratory for Open Technology and
Science, founded by a group of activists,
educators, technologists, and community

] designs, and after much consultation, we'd like to adopt the CERN Open Hardware organizers interested in new ways to
License. promote action, intervention, and
Bl awareness through a particpatory research
redcrare model.
Tags: balloon mapping, GrassrootsMapping We're now trying to learn from our balloon
Posted in F |t= mapping, licensing, near-infrared-camera, ohl, open source, mapping experiences to develop new DIV
somenille-massachusetts, spectrometer, syndicated, thermal-photograph tools with a variety of local communities.
2 This is an open community and you are
welcome to join, and encouraged to 3
i = e = - - ’




Thousands of images created by the publlc of the Gulf Coast
Google USDA Jy _-' Public Lab: | |

200ft | 200t
|]mum ! I]ll)l)m !

“Public Lab: July 2011 Public Lab: October 2011




New images and ideas on a wide range of
topics are shared daily.

Mississippi River levee flood damage, April 7, 2012



Tutorials, Software and Mapping Kits

Make an infrared camera:

Public Laboratory: Make an Inflared Camera  Share ¥ Moreinfo




Paul purchased the Balloon Mapping Kit




Balloon Mapping Kit

A 5.5 foot (170cm) reusable balloon made of a
latex/chloroprene (neoprene) mix

1000 feet (305m) of 110lb test (55 kilo) Dacron line,
pre-wound on an 8" hoop winder

Protective rubberized cotton gloves for handling the
line. Thin line can cause burns to unprotected hands.
Three high-strength swivel clips

10 rubber bands for making a camera cradle

10 reversible zip ties for closing the balloon

One 1" ring for attaching the balloon to the line
Instructions



Cameras

e Continuous shooting mode

e Cannon Powershot — most popular
* GoPro Hero - action sports camera

Available camera modifications
e (Cannon Powershot modified for near infrared
 Program for customizing the continuous mode option
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: _stic Bottle Camera Rig
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Camera Rigs

My GoPro camera rig

e 2 1.5inch carabiner style keychain clips

e Nylon String

e The GoPro camera waterproof housing

e 2 pieces of cardboard to level the camera housing
e 2rubber bands




Picavet Camera Rig — for camera stability




Picavet Camera Rig — for large or multiple cameras

L mE pols

Picavet

Bent Aluminum Bar

Tripod Mounting Screw

Camera
L Plastic Trash Can




Balloon Alternatives

Balloons

e Weather balloon

 Party balloons

e Emergency mylar sleeping bags
 Trash bags taped together

Lifting Gas
e Helium —large heavy tank, expensive
 Hot Air - hair dryer and mylar bags?




GoPro Hero 2 2.5 mm fisheye lens

* Challenges in dealing with distortion
e GoPro field of view = 170 degrees (180 degrees would make

a circular image)
 Advantages in ground coverage and dealing with movement

in the air

No correction Photoshop Custom Correction PTL Lens



First Launch at Wildlife West near Edgewood, NM

Enrichment

i

S ustainable --Design

WI[.I!LIFE ‘WEST IS DEDICATED TO SUSTAINABLE DESIGN AND

construction practices. Unlike many conventional zoos, we have made a
concerted effort to minimize our disturbance of the ecosystem to the
maximum extent pussﬂ}l'e preferring to seek harmony between our designs
and the environment m which they are placed. Wildlife Wem has a certain
‘advantage to this; since all our captive species are ﬂatwe to the Southwest,



Environmental education

Rescued native wildlife — pronghorn, wolves, bear,
bobcat . ..

Community activities

The NM Youth Conservation Corps build structures,
maintain the facility and provide tours

Sustainable site design

Diverse landscape - trees, buildings, objects, animals



Launch Day
Windy, partly cloudy
The camera bounced and twisted more than anticipated
First launch 3-4 ft. diameter balloon — little control of height and
position, balloon drifted out more than up
Second launch 5 ft. diameter — significantly stronger lift




Photo Processing
Over 1000 images - need to develop process for sorting and
organizing images
Deleted images with sky visible or extreme blurring
Color balance shifting occurred in some images







Spatial Resolution

Orthophoto 6” / pixel
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Photo Processing

1. Fisheye lens correction using PTL Lens
r PTlens 878 - b4-bit - e . r - - m _@ﬂu1

File Tools Help

HD2
2.5mm
1/842.6 s at £/2.8, ISO 100 GOPROTS0.TFG |
20110311 1439:21 GOPRO791.1PG
GOPROTI2.IPG (]
Camera has not been calibrated GOPROT7I3.IPG
GOPRO7I3_pt.IPG E "
GOPRO794.IPG
Vignettin i . : GOPRO794_pt.IPG
o g | Perspective I Chromatic Aberration COPROTETPE
— GOPRO796,IPG
Amount o GOPRO797.JPG I
GOPROTI7_pt. PG

GoPro ’ Directory... ] I

=

' GOPRO798.JPG
- = GOPRO799.JPG
Midpoint N GOPROS00. PG
GOPROB01_pt, PG
GOPROB02.JPG
GOPROB03.JPG
GOPROS03_pt. PG
GOPROB04.JPG
GOPROB05.JPG
GOPROBOS_pt,IPG
GOPROB07.JFG
GOPROB0S. PG
Reset GOPROB0A_pt.JPG
GOPROB09.JPG
GOPROB810.IPG
GOPRO814.JFG
crid I GOPROB815.JPG
0 Reset Al GOPROB16.IPG
GOPROB16_pt, PG
GOPROB18.JFG
100 GOPROB1S_pt.JPG
Distortion IMake ) GOPRO321.IPG
. ] Preview GOPROB21 pt.JPG

S GOPROB23.1PG
Rotate 0.0 IModel Rotate-20® gnm:,lﬂl %
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2. Photographs were stitched together in Adobe Photoshop

-

Merge to HDR Pro...

833% 0] Doc: 61.5M/242.5M

O

=5 [ (Mg v 833 v [HEv =~ I m DESIGN PAINTING 3 | O cSlivew [=] =) [mde)
[File | Edit Image Layer Select Filter Analysis 3D View Window Help
Mew... Ctrl+N ‘ Style: Mormal + Width 2 Height | [ Refine Edge.
Open... Ctrl+ 0 -
Browse in Bridge... At+Ctrie0 [ _mosaic 3_pond.psd @ 8.33% (RGB/B) [X|
Browse in Mini Bridge...
Open As... Alt+Shift+ Ctrl+ O
Open As Smart Object...
Open Recent 4
Share My Screen...
Create New Review...
Device Central...
Cloze Ctrl+W
Close All Alt+ Ctrl+W
Close and Go To Bridge... Shift+Ctrl+W
Save Ctrl+5 GOPR1412_pt.IPG
Save As... Shift+Ctrl+5
Check In GOPR1413_ptJPG
Save for Web & Devices.., Alt+5hift+Ctrl+5 e e
Revert F12
Place GOPR1415_pt.JPG
e s £ GoPR1416_ptape
Export .
4 GOPR1417 ptIPG
Automate Batch...
Scripts » Create Droplet...
File Infe... Alt+Shift+Ctrl+1 Crop and Straighten Photos —_—
Print... Ctrl+P Conditional Mode Change...
Print One Copy Alt+Shift+Ctrl+P Fit Image...
Exit Cirl+Q Lens Correction...




6 pictures merged in Photoshop
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File Edit Image Layer Select Filier Analysis 3D View Window Help
Ll__"] = | Feather: -{Jpx [ [Ant-afee |5tyle fr— - -..-::1'“:-_ | % Heght :_ | Refine Edge...
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3. Quantum GIS was used to georeference the mosaic
e Obtained high resolution orthoimagery of the area from the USGS
website

File Edit Wiew Layer Settings Plugins Raster Database Vector Help

T RrEddco RRPEPPLPEURPIAS 73 -no0 paull
AN AFONO «F0F Rl [BAAKRAQ
~NB080IADD0 P H-aTm PRER D

Lavess Ex
~ &y GOPR1405_coke_machine._...
B GOPR1405
T mosaic_3 pond_modified ...
; mosaic_3_pond
; first_mosaic_modified_geo

% [ 13scu38993882
s GOPR1044_customd(_georef

;‘E Quantum GIS 1.7.3-Wroclaw - qgis_cnrrection _pro_lect -




Georeference plugin in Quantum GIS

Plugins | Raster Database Vector Help

W Fetch Python Plugins... ﬁ f ﬁ

Q Manage Plugins...
Python Console

Coordinate Capture 4
Decorations +
Dxf25hp r

eVis

r - - - -

1 ,;‘E Georeferencer - mosaic_3_pend.png | = | B S |

File Edit View Settings Help

RP@m@E s ot 0QQAQEA L v
sy

Transformation setting‘
L —

Transformation type:

Palynomial 1

Resampling method: | Linear i

Compression: MNOME
[ create warld file

Output raster:

Target SRS: EPSG: 20913
Generate pdf map:

Generate pdf report:

Set Target Resolution

Horizontal [1.00000 =

Vertical [-1.00000 =

X Use 0 for transparency when needed

X Load in QGIS when done

- Fx




| selected 3 or 4 control points to locate, rotate
and size (approximate scale) the image.

% 0 @ ﬁ“;ﬁ @'E' DL U (d # Georeferencer - mosaic_3 __aond,h;g 9
3 C'\, D\P 51, - oy : ” File Edit View Settings Help
o =

| & » @ =a k:.l|‘~s @B +eaaaq -

GCP table

on/off id srck srcy dstX dst d¥[pinels] d¥[pixels]
200233| 2176.37| 390355.01 | 3881753.24 0.00 -0.00

2204.88 | 186543 | 39034546 | 3881752.90 -0.00 -0.00
141659 1887.33| 39035813 | 3881735.08 -0.00 -0.00

(4] i | v

Add point Transform: Polynomial 1 Mean error: 0|| 20491556 | y

A \VP @




April 22,2012 March 2010







This mosaic was geocorrected in Quantum GIS without
lens correction in PTL Lens.
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