
Giving proper credit for 
Public Lab’s collaborative 
hardware development 
is a challenge. For open 
source software, this 
challenge has been 
mastered by version 
control systems and code 
annotations. It’s pretty 
clear who wrote what in a 
software package, but not 
always easy in hardware. 
To make attribution 
satisfying and impactful, 
we want to make sure individuals 
who contribute see their 
contributions and that newcomers 
are invited in.

Some open hardware, like 
software, is easily trackable, 
because each component is a 
digital file that can 
be tracked using 
software-derived 
systems, and the 
collaboration 
centers around 
digital repositories.

We track our kit 
productions through 
GitHub, but our 
development is 
a mixture of 
practices where 
documentation is 
difficult. 

Our hardware development 
cycle includes word-of-mouth skill 
building between practitioners, 
in-person workshops, private blogs, 

private and public e-mail lists, 
research notes and wiki edits, and 
GitHub contributions. Full credit 
would include who participated in 
the designs, what each person did, 

and the size of the contribution. 
Over time we’ve tried a mixture 
of qualitative and quantitative 
strategies for attribution that have 

been both very 
specific in places 
and deliberately 
vague. As we 
continue to explore 
new strategies, the 
only thing we’re 
settled on is that 
somewhere there 
should be a list of 
every contributor’s 
name.

 
Balloon Mapping 

Kit

At first, we only had an e-mail 
list (Grassroots Mapping) and 
volunteers. For a period of 2010, Jeff 
Warren was working on balloon 
mapping full-time in completion of 

his graduate thesis, and was able to 
put together a first-edition balloon 
mapping guide that he signed.

 
After a full revision, the next 

guide (2.2) included a great 
number of  contributions from the 
community; Jeff took his name off, 
even though the guide is almost 
entirely his illustration and layout. 
We’ve left instructions unsigned 
since then. As a staff we ask: 
when one is recording the ideas of 
others, where does authorship lie?
 
As we developed kits, authorship 

seemed more urgent—I was 
running a Kickstarter, but the kit 

parts were just 
a list of best 
practices I put 
together. That 
list included 
users that 
contributed 
to the kit 
development via 
the Grassroots 
Mapping blog 
or Public Lab 
site. I put the 

original Gulf mapping team and 
volunteer group from 2010 up 
top on the documentation page 
because I think they did the most 
work on the parts in this first kit.

This system made sense at 
the time, but we wanted a less 
subjective and arbitrary process for 
the future. Since our first balloon 
kit, we’ve gone through an average 
of three revisions for each kit 
part. In that time we’ve also used 
two quantitative strategies for 
attribution. 
First, 
we tried 
quantifying 
total wiki 
edits and 
research 
notes. That 
produced 
extremely 
skewed 

numbers. For instance, Cesar 
Harada is a significant technical 
contributor, and Hagit Keysar one 
of our most prolific mappers, but I 
help maintain the wiki pages and 
am therefore credited with one 
hundred times Hagit’s contribution 
and two thousand times Cesar’s 
because of the sheer 
volume of wiki edits 
I make. We used to 
have these numbers 
online but stopped, 
in favor of our 
second strategy.

 
Our second 

attribution strategy 
was less specific and we’ve stuck 
with it: we list people by most 
recent contribution. The reason we 
like this strategy is that it points to 
people working on the tool right 
now, giving those reading the list a 
place to start contributing. It also 
suggests something about credit on 
an active open hardware project: 
the most important function 
of attributions is to help tool 
users become tool contributors 
by helping them find current 
contributors.

On every research note and wiki 
page we have a link to the most 
recent contributors on that topic. 

Spectrometer

The spectrometry project started 
out with the “authorless” strategy, 
and moved quickly to a list by 
most recent contribution, which 
is how we’ve credited people in 

the instructions for the past three 
years.

 
Starting in January 2015 we’ve 

added a new strategy to the 
spectrometry kit 3.0: we’re putting 
shortened web links to research 
notes and wiki pages directly on the 

tool itself, which 
leads potential 
contributors 
straight to the 
research and 
researchers 
working on 
a specific 
component.

 
This crediting practice combined 

with new paper designs has led to 
substantial contributions arising 
more quickly and integrating more 

easily back into the kit than our 
previous spectrometer design.

 
Printing directly on the kit itself 

works well for paper kits, but 
for kits that are an assemblage 
of manufactured parts, like the 
balloon kit, we’ll use fliers to call 
out recent contributions.

 
Authorship is a window into the 

development process that should 
invite new contributors in and 
show them where they can help. 
Assigning credit is a historical 
project with narrative elements 
that will always be qualitative. We 
have moved away from trying to 
quantify “absolute” credit or some 
percentage of authorship, focusing 
instead on an instrumental 
definition: authorship should be 
an invitation. Authorship should 
provide new contributors with a 
map of current development and 
developers, so they can find a place 
to work and people to work with.

The grassroots mapping forum
is a publication of the Public Laboratory, a community which develops 
and applies open source tools to environmental exploration and 
investigation. 
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Cover photo: Linda Sandvik. Young mapper with Balloon Mapping Kit, off 
to the field to collect ærial imagery. Family kite-mapping workshop at 
the Electromagnetic Field festival 2014.
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Authorship is a 
window into the 
development 
process that 
should invite 
new contributors 
in and show 
them where they 
can help.

How to Get Involved w/Public Lab Illustrated by Molly Danielsson

Sign up at publiclab.org/
signup. Create your profile to get 
credit for your contributions.

Say Hi or ask a question on 
publiclab.org/lists.  The main list 
is available in English, Spanish, or 
Portuguese. Additional lists for key 
locations & topics.

Join our monthly conversation 
online at OpenHour. Topics vary, 
check out publiclab.org/openhour.

Use our tools for 
investigating environmental 
problems. The software is available 
online. The hardware you can 
either build yourself or buy as a kit 
from us.

Contribute to our wiki 
pages and add to our collective 
knowledge. Wiki pages feature 
curated information, condensed 
from work documented on research 
notes. 

Host an event and get 
support for hosting at publiclab.
org/events. Get advice on how to 
reach people, what to provide, how 
long it should be, etc.

Start a new  chapter. 
Chapters connect people locally 
working on Public Lab projects. 
They help build the foundation 
for a larger presence in the global 
Public Lab community.

Each chapter has its own 
personality but some things are 
universal:

the values statement

member who is an organizer

Start a new project. 
publiclab.org/wiki/new-projects 
Depending on what you’re up to 
Public Lab staff can help with the 
following for dedicated projects:

Public Lab mailing list page

community through matchmaking

for tutorials, tool assembly 
diagrams, videos, research supplies, 
community workshops and 
software for processing data from 
the hardware

and bulk mailing

Become an organizer. 
Organizers are community 
members that are leaders in the 
Public Lab community, and have an 
interest in the way our community 
collaborates and grows. Organizers 
often host events or moderate 
discussion lists, and help shepherd 
the Public Lab community in many 
ways. 200 mm
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Paper Spectrometer with shortened web 
links to research notes and Wiki pages 

printed directly on it.
��� ���! ���� ���!���������� ��"���
������������ ��
�������������� ��������	��������������

�76;91*<;79:�)9-�41:;-,�*@�"<*41+�)*79);79@�79/�<:-96)5-�79�,1:84)@�
6)5-��79,-9-,�*@�57:;�9-+-6;�+76;91*<;176:��� <5*-9:�9-89-:-6;�
;0-19�9-:-)9+0�67;-:���;7;)4�-,1;:�;7�>131�8)/-:�;0-@�+9-);-,���'-�
9-)41A-�;0);�;01:�:+0-5)�1:�158-9.-+;��"<*41+��)*�:;)..�5)16;)16�;0-�
>-*:1;-�)6,�5)6@�)9-�7=-9�+7<6;-,�>014-�5)6@�579-�8-784-�>07�
0)=-�+76;91*<;-,�=1)�;0-�/9)::977;:�5)8816/�5)1416/�41:;��9-)4�>794,�
>793:078:��)6,�.1-4,�>793�)9-6�;�41:;-,�0-9-�*-+)<:-�7.�;0-�0<9,4-:�;7�
,7+<5-6;16/�)6,�);;91*<;16/�;0-19�+76;91*<;176:����)6@�;0)63:�;7�
;0-5��)6,�)8747/1-:�;0);�;01:�1:�;0-�*-:;�>-�+)6�,7�

���������
�����������������������������	�����������
������������������������

2-..��
�

�-661.-9��<,76��
��

");91+3��7@4-��
���

:8191;/675-���

-52)@����

�);0->�����

$;->)9;��76/���
���

-<:;);1+�����

$0)6676��	�

�);916)� @/))9,����

�091:��):;1-��
�

�-..9-@�')99-6���
���

"9);;����
�

,76*4)19��
��

�976>-6����

�1A��)99@�������

�97<6,>793� 74)����

!:+)9��9-;;����

�)/1;��-@:)9���
��

�)99@�()/79:3@����

�1+0-4-%7*1):���
��

�<)6����

�-6)�'19;0��
�

�091:��1+04-9��
�

�):2)����

�4-?��
�

6);-=>����

�@5<6,��
�

�,)5��91..1;0�����

-,*79,-6�����

&)4-91-��
�

�7-��)9:76��
�

!41=1)��
�

�-9-5@��9)58;76����

)61;)��
�

5)616/��
�

�)-3@<6/�4--����

�-:)9��)9),)����

�)6���	�

6<5-97;-+)����

3)6)9163)����

+:13��
��

$)5��->1:����

$)9)��
���

#����$;-16-9;��
���

2-::1*9--6�����

32)4*-9;���
�

$)5��9761+3���
�

�)5-:�')9,-6���
�

)94,<+��
��

�6,9->�()*797>:31����

,992=�����

�-1.�"-9+1.1-4,����

Balloon & Kite Mapping Toolkit, as of April 3rd, 2013

� Explore Gist Blog Help

#1jywarren
91 commits / 24,506 ++ / 2,731 --

#2fablife
53 commits / 97,295 ++ / 41,543 --

#3mmmelissa
11 commits / 8,132 ++ / 409 --

#4scoopergit
7 commits / 169 ++ / 53 --

#5rgovoni
1 commit / 1 ++ / 1 --

Contributors  Traffic  Commits  Code frequency  Punch card  Network  Members

Jun 13, 2010 – Mar 25, 2015
Contributions to master, excluding merge commits
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MapMill contributors June 2010- March 2015 Post a Research Note to share 
your work, solicit input, publish 
tests, or publicize your event at 
publiclab.org/post.

Browse data in our open 
data archive. Our archive currently 
features maps created with Public 
Lab tools.

Show up at a community 
event: all events are open to the 
public. publiclab.org/events
Workshops, field sessions & more!

May 

2015



2010: A Community Forms 
Around a Disaster

April 20th: BP Deepwater 
Horizon oil rig explodes.

April 22nd: Oil explosion 
discovered; it flowed for 87 
days, and according to the US 
government, released over 4.9 
million barrels of oil.

May: Stewart Long, Mariko 
Toyoji and I traveled with a local 
fisherman to Chandeleur islands to 
snap aerial photos of the disaster, 
using a balloon with a camera 
attached by fishing line, a plastic 
bottle, and duct tape. The duct tape 
was quickly disfigured by the heat 
of the sun, but captured hundreds 
of images that were stitched 
together using MapKnitter, 
software created by Jeff Warren. 
The resulting map gave a shocking 
new perspective on the magnitude 
of the BP oil disaster.

We were able to take detailed 
aerial images despite a no-fly zone 
order banning flights below 3,300 
feet (except aircraft conducting 
aerial chemical dispersing 
operations). The no-fly zone, 
combined with a press blackout, 
made it extremely difficult for 
journalists to document the oil 
disaster from the air, boats, or even 
from public land. 

Despite the no-fly zone and 
the press blackout, the nascent 
Grassroots Mapping group 
photographed what was happening 
on the ground. We had a constant 
flow of passionate people leading 
teams of mappers from boats 
and beaches across Louisiana, 
Mississippi, Alabama, and Florida 
to capture images of the disaster via 
balloons flying at about 1,500 feet 
and lower (the closer to the ground, 
the more detail captured). Local 
trip organizers and leaders included 
Kris Ansin, Leo Denton, Mariko 
Toyoji, Cesar Harada, and Becki 
Chall.

June:  Grassroots Mapping 
Kickstarter raises $8k for Balloon 
Kits

As more and more Grassroots 
Mappers went out to photograph 
the disaster, individuals across 
the country unable to travel to the 
Gulf supported the mappers on the 
ground by responding to questions 
on the email list and using MapMill 

and MapKnitter to process images 
and turn them into maps.

One of my favorite memories 
is opening a box sent by then-
volunteer Mathew Lippincott, 
which contained odd materials for 
improving the camera rigging: a 
section of a garden hose and an old 
GPS unit.

July 15: The oil release was 
plugged. Stepping back from the 
Grassroots Mapping response, 
it was clear there was a broader 
need for tools like the balloon 
mapping kit and MapKnitter to 
address other environmental health 
crises that affect communities that 
are also politically, socially, and 
environmentally vulnerable. 

Summer: GrassrootsMapping.org 
transformed into Public Laboratory 
for Open Technology and Science 
(affectionately referred to as 
PLOTS, and Public Laboratory 
over the years and now Public Lab) 
as the founders–Adam Griffith, 
Mathew Lippincott, Stewart Long, 
Liz Barry, Jeff Warren, Sara Wylie, 
and I–decided to join forces and 
build a broader community science 
infrastructure.

2011: Infrastructure 
created

Early Winter: Liz Barry and 
activists at the Gowanus Canal in 
Brooklyn, NY (an EPA Superfund 
site) launched a project that is 
ongoing to this day. Liz remembers:

. . .  particularly arctic day in January 
2011, when a dozen of us jumped into 
canoes and dug our paddles through a 
frozen Gowanus Canal. We were flying 
a balloon camera to search for unusual 
patterns of ice melts that would reveal 
illegal chemical dumps—and we found 
them. That day, the members of our 
small crew were the only ones freezing 
our feet off, but by open sourcing our 
methods, we were supporting and were 
supported by some of the most heartfelt 
people across the internet–the global 
Public Lab community.

From this initial canoe trip, 
groups in the Gowanus Canal 
have succeeded in improving 
the Superfund cleanup plan by 
diligently investigating the area, 
leading to the discovery of an 
unknown freshwater inflow to 
the Gowanus First Street Basin. 
Their presentation to the EPA’s 
Community Advisory Group was 

so effective that Superfund 
restoration expanded by an 
additional city block. Through 
vigilant aerial surveying, the 
subsequent analysis identified 
four active pipes and inflows that 
the EPA’s survey missed. All this 
community work is leading to 
real improvements in the clean-
up plan.

May: We continued work in 
Barataria Bay, Louisiana, testing 
out a hacked near-infrared 
camera conceptualized during 
the previous year and launched 
for others to use in May 2011. 
The prototyped dual camera rig 
has since transformed into the 
Infragram project, with people 
posting and analyzing images on 
Infragram.org. Jeff remembers the 
initial launch through a specific 
impression he was left with:

One memory that brings a smile to 
my face is the time we were out in the 
wetlands of Barataria Bay with Alex 
Kolker and Alex Ameen in a boat, 
balloon mapping the islands which 
were hit so hard by oil during the 
BP disaster. Adam Griffith dropped 
the anchor in so we could take a 
measurement of the shore eroding, but 
the end of the chain wasn’t tied, and 
the rope just ran out and plopped into 
the water as we watched in disbelief. 
After 40 minutes of searching the 
muddy bottom of the marsh, Adam 
surfaced with the anchor, and our 
bickering turned to relief. That was 
also the trip where we first prototyped a 
dual camera rig for infrared wetlands 
analysis.

Summer: In 2011 we decided 
to launch Public Lab as a not-
for-profit to help support the 
framework and infrastructure 
used by the global Public Lab 
community. Our very earliest 
large-scale support came from 
the John S. and James L. Knight 
Foundation through their Knight 
News Challenge program. The 
acceptance of this Challenge grant 
prompted the creation of our 
founding board of directors: Mikel 
Maron, Eymund Diegel and Dr. 
Christine Walley. On July 26, 2011, 
with the support of lawyer Bobbie 
King Jr., Public Lab filed papers 
incorporating the organization.

In 2011 we began to see a broader 
interest in using tools for projects 
such as aerial mapping education 
reform protests in Santiago, Chile 
and documenting contested 

spaces in Silwan, Israel. The open 
community continued to grow, 
attracting community planners, 
activists, artists, social and natural 
scientists, and educators.

Fall: We held the first Public Lab 
Barnraising in Asheville, North 
Carolina. The Barnraising has 
since become an institution within 
Public Lab. We piled into tents, 
sleeping bags, and the borrowed 
space of local 
nonprofit Riverlink 
to eat, sleep, and 
create collectively. 
Embedded in the 
design of these events 
is an “unconference” 
ethos, hosting 
each gathering at a 
location where we 
can build together 
and then try things 
out on-site, whether 
it’s a local farm, 
the wetlands of 
Louisiana, or a 
nuclear power plant 
in Massachusetts. 

2012: Expanding 
Community 
Capacity 

To support the most active 
members of Public Lab, the Public 
Lab Organizers group was launched 
in April with sixteen (non-staff) 
members. Public Lab organizers 
are leaders in the Public Lab 
community and have a say in the 
way our community collaborates 
and grows. As of April 2015, we 
have over 60 organizers.

2012 was a big year for securing 
the financial viability of Public 
Lab. Building off the fundraising 
model we used to raise $8,000 
for the mapping of the 2010 BP 
disaster, we launched an aerial 

mapping Kickstarter in 
January 2012 to propel the 
further development of a 
community of mappers and 
the “DIY aerial mapping 
toolkit.” Additionally, 
the idea for a program to 
sell DIY kits online was 
instituted at a small scale 
during the summer of 2012.

April: 200 maps in 
the Public Lab archive 
demonstrated the global 
spread of our aerial 
mapping techniques. 
Thanks to a 2010 

partnership with Google Earth 
Outreach, many of the public 
domain image sets created by 
Public Labbers began appearing 
on Google Earth as historical and 
primary layers.

Summer: The model of the 
Barnraising was fully established as 
we made the Louisiana Universities 
Marine Consortium home for 
our annual gathering (as long as 

tropical storms and hurricanes 
weren’t forcing us elsewhere); for 
the second gathering we welcomed 
over thirty people to Cocodrie, two 
hours south of New Orleans. 

Only a couple weeks after 
the Barnraising, the Public Lab 
nonprofit welcomed Becki Chall, 
the first non-founding staff 
member, to lead development 
efforts.

Fall saw the launch of a 
Kickstarter to support the DIY 
Spectrometry project, which 
exceeded expectations by raising 

over $110k and kicked into motion 
what has now become the Public 
Lab Kits Initiative.

2013: Breadth of projects 
expand

Riding the success of the 
DIY spectrometry Kickstarter, 
Public Lab fully launched the 
Kits Initiative in winter 2013. 
Recognizing that many people were 
interested in building the tools 
themselves, but not necessarily 
in sourcing the individual 
components, the Kits Initiative 
became a central place for people to 
purchase DIY science technology, 
while at the same time furthering 
Public Lab’s mission of providing 
accessible, low-cost tools.

October: The IRS recognized 
our nonprofit standing (retroactive 
back to 2012).

The air and water monitoring 
groups were established and have 
since grown into the Open Air and 

Open Water initiative.  

During 2013, Public 
Lab community 
members embarked on 
exciting projects that 
demonstrated the breadth 
of issues people were 
interested in. 

In Uganda, using aerial 
mapping, women facing 
eviction from a craft 
market near Kampala 
worked with María 
Lamadrid to combine 
community narratives 
with a high-resolution 
map of the area. The 
goal was to gain time so 
the community could 
organize next steps and 
create a dialogue around 

urban planning and displacement. 
The craft market was able to legally 
stall its eviction for a month by 
using the map to acquire a court 
injunction from local authorities. 

In Louisiana, work continued 
as Public Lab Organizer & Gulf 
Restoration Network (GRN) 
wetlands scientist Scott Eustis 
worked with Devin Martin of the 
Sierra Club to successfully capture 
low-altitude photos of ongoing sub-
bituminous coal (the extra dirty 
kind) dumping in the Mississippi 
River. The images they secured 
of the coal pile over time changed 

GRN’s understanding of the 
extent of Oiltanking/United Bulk’s 
alleged environmental crimes 
and led to funding for further 
documentation and water quality 
analysis of this facility, culminating 
in a notice of intent to sue under 
the Clean Water Act.

During a “Toolshed Raising” (a 
smaller, tool-focused Barnraising) 
at Parts & Crafts, a community 
partner in Somerville, MA, the Oil 
Testing Kit entered a new stage as 
participants helped to refine the 
“do-it-yourself” methodologies 
for identifying different oil 
contaminants ranging from motor 
oil to tar balls washed ashore after 
a crude oil spill. The tests were 
promising, and the technique 
appeared robust: showing similar 
fluorescence curves despite slight 
variations in sample preparation.

2014: Sustainability and 
Maturation

Work on the Oil Testing Kit 
developed into a two-year project 
called “Homebrew Sensing,” 
taking place on the Gulf Coast. 
The Homebrew Sensing Project is 
focused on developing a set of low-
cost hardware and free software 
tools community members can use 
to measure local environmental 
health data.

To increase our capacity we 
welcomed two new staff members 
to the nonprofit: Stevie Lewis as 
Outreach Manager and Natalie 
Mayorga as Kits Manager.

The Kits program, rapidly 
expanding at its own behest 
during 2013, got new legs in mid-
2014. Goals were set to ensure 
sustainable growth, and an 
incubation model was developed 
to give community members access 
to assistance in producing and 
distributing DIY science kits of 
their own design. 

Community growth 
was exponential as new 
chapters in the Northwest, 
Midwest, and Chicago 
bloomed, and mailing lists 
for Public Lab Spanish 
and Portuguese speakers 
were established. To 
support the growth of 
these new chapters, 
Stevie Lewis launched 
OpenHour, a time for 
community members to 

connect in person or via live video 
chat. OpenHour is an interactive 
seminar hosted by the Public Lab 
Community, both online and in 
person. The topics of OpenHour 
are varied, including presentations 
on tools and methods, discussions 
on environmental issues, and 
approaches to data-based advocacy.  

Public Lab launched projects 
around sand frac mining in 
Wisconsin, ramped-up work with 
Open Water Fellow Don Blair, 
and started the Where We Breathe 
project (to be released in early 
2015) around indoor air quality 
monitoring and mitigation in 
partnership with Public Lab Open 
Air Fellow Nick Shapiro.

The first regional Spring 
Barnraising was held in Plymouth, 
Massachusetts to allow us in-
person time together. Community 
members gathered to work on 
thermal fishing bobs, testing 
them out in the waters around 
the Plymouth Nuclear Power 
plant and then retiring for an 
evening of camping and continued 
brainstorming at Tidmarsh Farms.

2015: Outcomes and 
Advocacy

We welcomed a new member 
to the Public Lab team, Gretchen 
Gehrke, to lead our Data Advocacy 
Initiative, focusing on how 
community-collected data is 
used for action and supporting 
the efforts of Public Labbers and 
partners.

During 2015, keep an eye out for 
several new “sprint fellowships” 
that will be offered during the 
second half of the year and more 
work on our lending library of 
tools. In June, Public Lab will 
be hosting the second regional 
Barnraising to support the growing 
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First Public Lab Barnraising on Thatchmore Farm in 
Asheville, North Carolina in Fall 2011.

Justin Manley is an 
undergraduate student at the 
University of Chicago. He 
worked on MapKnitter as part 
of Google Summer of Code 
in 2014 and has continued to 
work on open source mapping 
projects related to Public Lab’s mission, 
including Leaflet.DistortableImage 
and Leaflet.Toolbar.

Bryan Bonvallet is an independent 
web services contractor and Public Lab 
organizer based in Florida.

Jeff Warren is founder of Grassroots 
Mapping and co-founder of Public 
Lab, and is currently the only on-staff 
developer for Public Lab software. He 
is able to devote approximately one 
quarter of his time toward coding work. 

Molly Danielsson the director of 
Recode, a nonprofit dedicated to 
ensuring access to innovative solutions 
for building and development.

Public Lab has produced several 
open source software projects 
(MapKnitter, Infragram, and 
Spectral Workbench, to name a 
few of the most widely used) that 
power much of the grassroots 
scientific research that is central 
to Public Lab’s mission. “Open 
source” means that something can 
be modified because its design is 
publicly available. Public Lab is 
committed to creating tools for 
environmental investigation that 
are inexpensive and replicable, so 
others can “open the hood” for 
each of these tools and modify 
them as necessary; therefore, 
all of Public Lab’s software (and 
hardware) is open source. Despite 
the importance of open source 
software to the core of Public Lab’s 
environmental investigations, 
there is only a small cadre of people 
working under the hood on Public 
Lab software. Since open source 
software projects, including Public 
Lab’s, often rely on volunteer 
contributions, they need their own 
community outreach strategy to 
recruit contributors and encourage 
software development practices 
that will make the software more 
reliable, easier to maintain, less 
buggy, and longer-lived.

As of April 2015, the main Public 
Lab mailing list has over 3,600 
members, while the developers 
mailing list has fewer than 90 
members. The developers mailing 
list, while small, has already grown 

by 70% in membership since it 
started just two years ago. There 
are about five or fewer people 
contributing to MapKnitter, 
Spectral Workbench, and 
Infragram each. Additionally, 
many of these (few) contributors 
are committed to multiple projects. 
Since Justin Manley’s December 
2014 research post about increasing 
community outreach for Public 
Lab’s development community, 
there has been a 30% increase in 
the developer mailing list and more 
staff time dedicated to making 
these codebases more accessible to 
newcomers. 

Addressing the quantity of 
contributors is a start, but for 
an open source code project to 
fly smoothly, argued Manley in 
his post, it needs to establish 
guidelines and a culture 
to encourage quality code 
contributions, which may in turn 
make it easier for new contributors 
to get involved. Public Lab has 
not yet set any formal coding 
conventions. Coding conventions 
and style guides for programming 
are what grammar and style guides 
are for writing (code is after all 
just written text addressed to a 
machine, not a human). Code can 
work even if it’s messy—just like 
the statement “Me hongry!” may 
get you a slice of pizza, even if it 
annoys the person who handed you 
that slice. Everyone’s code style is 
different depending on how they 
learned to code and their personal 
preferences, which is why it’s so 
important for a group to agree 
on a style in order to effectively 
collaborate. When groups like 
Public Lab are open, clean code 
and clear practices are even more 
important since volunteers will 
be joining and leaving projects 
and need a way to get up to speed 
before they can contribute.

Public Lab’s first software 
project, MapKnitter, was rushed 
to release to allow people in the 
Gulf of Mexico to create photo 
maps of the oil gushing out of 
BP’s Deepwater Horizon oil rig 
in April 2010. MapKnitter allows 
users to stitch photos together 

to create spatially accurate maps. 
As news of the disaster’s severity 
spread and outrage about limited 
access to information simmered 
locally, three of Public Lab’s future 
co-founders, Shannon Dosemagen, 
Stewart Long, and Jeff Warren, 
convened in the Gulf Coast with a 
plan to use helium balloons, kites, 
and inexpensive digital cameras to 
loft “community satellites” over 
the disaster. MapKnitter was used 
to stitch these photos together to 
provide high-resolution images 
of what was happening. In some 
ways MapKnitter represents 
the “worst-case scenario” of an 
open source software project: a 
project whose original intentions 
are completely absent from its 
current feature set. In addition, 
much of MapKnitter was written 
during a relative crisis—the BP 
oil release disaster. There wasn’t 
an explicit choice made to write 
code without establishing a style 
guide, nor to forgo developing a 
testing suite; these situations were 
due to a chronic under supply of 
contributor time, which is why 
at this five-year anniversary it’s a 
great time to reflect on what can 
be done to expand the developer 
community.

Investing in infrastructure 
isn’t a problem unique to Public 
Lab; as comedian John Oliver 
recently said in his rant about our 
collective neglect to repair existing 
infrastructure, “We only seem to 
talk about infrastructure when 
something tragic happens.” In the 
US there are 70,000 bridges that 
have been deemed structurally 
deficient, yet aren’t slated for major 
repairs anytime soon. It’s unlikely 
Public Lab’s software infrastructure 
will create fatalities, but we can 
be proactive and invest in paid 
development time, guidelines for 
participation, and developing 
community outreach strategies.

Getting people to volunteer 
on open source software might 
sound like trying to hire a new IT 
director without offering a salary 
or benefits. However, it is possible, 
and many open source software 
projects are created and run solely 

by unpaid contributors. There are 
three major factors for attracting 
open source assistance:

1. Visibility: Are people aware of 
the project?

2. Passion: Is the project worthy 
of devoting one’s time? Are there 
yields that the contributors can 
make immediate use of?

3. Learning Curve: How much 
effort is required to get involved 
with the project?

For question 1, that’s a matter of 
getting the word out that help is 
needed, and we are increasingly 
presenting such requests at open 
source software events and venues. 
However, actually convincing 
people that this work is worth their 
time is another question. Most 
people who learn about Public 
Lab enough to pay attention are 
the kind of people who would 
be passionate about Public Lab 
in the first place. However, for 
a variety of reasons, the Public 
Lab community has a very low 
proportion of software developers 
in its membership. The Google 
Summer of Code (GSoC) program 
attracts student developers who 
need experience and get exactly 
that. The problem is that such 
developers are not necessarily 
passionate about the project 
(question 2), so there is not always 
follow-through after the GSoC 
program ends. As an exception, 
noted earlier, Justin Manley is one 
of a few GSoC participants who 
has chosen to stay involved in 
Public Lab.

For question 2, we often see 
that open source projects that 
help programmers and software 
engineers tend to receive the bulk 
of attention. For example, GCC 
(GNU Compiler Collection) 
and LLVM (LLVM Compiler 
Infrastructure) are great examples 
open source projects which 
serve developers, as seed libraries 
serve gardeners, rather than 
consumers of food. Developers 
are volunteering to make seed 
libraries because they want to use 
those seeds, they are able to grow 
and save those seeds, and can’t sit 
around waiting for someone else 
to save the seeds they want. Since 
the Public Lab community tends 
to attract a community with a very 
small proportion of people with 

programming skills, even if they 
want tools and resources, they 
aren’t necessarily well-equipped 
to help on the software side. 
Some non-technical folks in the 
community have been learning 
to program and to use tools like 
GitHub, and that is great!

As Bryan Bonvallet points out, 
the development community 

might not be small because of the 
software organization itself, but 
rather because the people with 
strong software skills just don’t 
care enough about the cause. 
Regardless, lowering the barrier 
to entry reduces the need for that 
passion (although it is unlikely to 
breed long-term engagement).

One possible way that 
the learning curve might be 
addressed is by making virtual 
machine images, which carry the 
development environment [making 
it easy to download and run the 
program that allows people to 
contribute to the software] and 
documentation [making it easy to 
learn how to read and contribute]. 
Documentation is helpful, but even 
the best instructions aren’t enough 
if the user has to spend four hours 
getting the software bootstrapped 
[set up and running on their 
machine], especially if they don’t 
use the same operating system or 
architecture as the project was 
written on. Automating rote tasks 
is the whole point of computers; 
even people who enjoy working 
with computers want to have 
lengthy tasks automated.

 The learning curve can also be 
addressed by developing accessible 

guidelines for contributors, a 
project Manley has initiated with 
his aforementioned research note 
in December 2014. Public Lab 
already had an introduction page 
at for new developers at publiclab.
org/wiki/developers to help new 
developers learn about Public Lab 
software and connect with our 
small developer community— 
but that page is relatively sparse. 
Manley has gone the next step 
by proposing the first ever Public 
Lab Contributors Guide. The goal 
is to create a technical guide for 
collaborating within the Public 
Lab community on software. To 
a non-developer this might not 
register as a turning point in the 
Public Lab project, but it’s huge 
deal: it’s one of the first instances 
of a community member stepping 
up to lead recruitment strategies 
for the Public Lab development 
community. This web page is a 
starting place for compiling a list of 
development guidelines and best 
practices, which we see as a critical 
part of growing the Public Lab 
software development community.

The hope is that not only will 
guidelines make it easier for 
newcomers to join the projects, but 
they will improve the quality of the 
code developed.  In the world of 
open source software development, 
two of the main indicators that 
developers often look at to get a 
sense of the integrity of an open 
source project: (1) prominently 
published contributor guidelines 
following standard conventions, 
and (2) a codebase conforming to 
those guidelines. These aspects 
are important both to attract 
experienced developers and to 
welcome and support newcomers.

Questions Moving Forward

Should Public Lab release 
general-purpose libraries to attract 
more developers [free seed libraries 
to attract gardeners]?

Re-usable, generalized libraries 
that are widely used by the open 
source community at large will 
raise Public Lab’s profile in the 
open source software community 
and pique the interest of serious 
developers who are looking to 
get involved. A library is a set of 
features which have been bundled 
into a reusable module. These 
libraries are like standardized 
components in a bicycle—the 

same component might work for 
many bikes. For example, all Public 
Lab sites use the Bootstrap library 
to achieve a consistent look and 
feel for buttons and menus, and 
Spectral Workbench uses a library 
called Flot to generate graphs. 
We didn’t have to write those 
features from scratch, and can 
share the burden of maintaining 
and improving those features with 
developers from other projects who 
use the same libraries. 

Since projects like MapKnitter 
were started, some of the libraries 
we used have been abandoned by 
the broader FOSS (Free and Open 
Source Software) community 
in favor of newer, more efficient 
or powerful libraries—so it’s 
important to stay abreast of 
changes in the field. Likewise, 
Public Lab contributors have 
recently created several general-
purpose libraries (Leaflet.Illustrate 
and Leaflet.DistortableImage) that 
have been developed in service of 
Public Lab projects and could be 
used by others. Are there features 
in other projects–Infragram, 
Spectral Workbench–that might 
be drawn out and developed as 
a standalone library for others? 
The hope is that by creating more 
modular, re-usable components, 
we will share their development 
and maintenance costs with 
contributors to other open source 
projects. 

It will take time to create a 
Contributors Guide and even 
more time to cultivate a dedicated 
community to update existing code 
to match the new best practices 
found in such a guide. Since 
Public Lab is focused on making 
environmental monitoring tools 
more accessible, it will be important 
to address whether it’s possible to 
make a guide for contributors that 
serves non-technical and technical 
community members alike. Is it too 
early to add non-technical content 
to the Contributors Guide (i.e., 
What is Git? What is GitHub?)? 

What forms might non-
technical engagement take?

 Not everyone has to contribute 
to the codebase; contributing 
to Public Lab is also about 
empowering non-code-savvy 
users to give feedback and report 
problems with the software. For 
example, we could encourage 

non-technical folks to create a 
GitHub account and post bug 
reports on GitHub issues rather 
than sending it to the Web 
Working Group’s web@publiclab.
org address, because GitHub is 
the virtual desk from which many 
open source developers work on 
code, and work is more likely to get 
done when it’s on top of your desk. 
GitHub is a great place to compile 
feedback and discussions about a 
bug or feature request. GitHub’s 
project management platform will 
track who’s doing what to address 
incoming bug reports, whereas 
email threads can get lost.

In addition to hosting workshops 
on hardware tools like kite-
mapping and spectrometry, perhaps 
we should every now and then host 
or co-host workshops with other 
groups focused on getting people 
set up with GitHub and other open 
source software. We could also 
have further discussions about 
how we might reach outside of the 
Public Lab community to engage 
technical people. 

There are always people in the 
world who want to do something 
about environmental problems 
but have a gap between their 
understanding of the issues and 
the technical knowledge to convey 
that unique knowledge to others. 
What’s important here at Public 
Lab is that we’re trying to create a 
community, a culture, and a toolset 
to shrink that gap every day.

What should the engagement 
goals be?

Make it easier for technical 
folks to make high-quality 
contributions to the code. 
Make it easier for maintainers 
to accept contributions from the 
community.
Engage non-technical community 
members with the Public Lab 
codebase.
Encourage software development 
best practices that will make 
Public Lab software more 
reliable, easier to maintain, less 
buggy, and longer-lived.

Image credit: Shannon Dosemagen. Adam 
Griffith holding a dual camera rig for infrared.

The Kits Initiative Team in Portland, OR, 
Mathew Lippincott, Natalie Mayorga, Noah 
Hochman.

 GitHub is a platform (built on 
the open source code tracking 
system git) that allows people to 
work together to create code (and 
other projects!) including discussing, 
managing, and reviewing issues 
related to the code. Currently, the 
Agrarian Trust is using GitHub for 
their work creating legal contracts 
between farmers and landowners.

Continued below.

community in Chicago. With over 
22,000 kits distributed during the 
last five years and growth of the 
Public Lab community at nearly 
6,000 members, it’s exciting to see 
where we’ll go from here!

Retrospective Continued . . .

MapKnitter           Assembles ærial images into maps.
Spectral Workbench       Material analysis using DIY spectrometry.
Leaflet.Illustrate           Enables text annotations in MapKnitter.
Leaflet.DistortableImage Enables images to be distorted in MapKnitter.
Infragram           Analyzes plant health with infrared imagery.
MapMill            Uploads & collaboratively ranks huge batches of ærial imagery.
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BL1 shows an area that was only lightly oiled 
in 2010. This area is close to the former 
settlement of Manilla Village, where Filipino 
Americans once made their living catching 
and drying shrimp. In its position facing 
a large part of the bay, it is subject to large 
erosional forces, especially Hurricanes Isaac 
in 2012 and Karen in 2013. These forces, 
along with the daily tidal movement past 
Bayou St Denis, have caused an erosion rate 
of 7 feet per year.  Compared to some of 
the sites that were more heavily oiled, this 
erosion rate is less significant. However, we 
still have erosion, and the Bay has broken 
through into the small bayou that runs from 
the northeast to the southwest.  The low 
altitude, high resolution, and quality of light 
of these photographs, flown from a kite in 
the afternoon by Anna Dvorak, makes these 
photographs particularly beautiful.
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The Public Lab 
The Public Laboratory for Open Technology and Science is a 501(c)3 nonprofit organization 
which supports a growing community in developing and applying open-source tools 
for environmental exploration and investigation. By democratizing inexpensive and 
accessible “Do-It-Yourself” techniques, Public Laboratory creates a collaborative network 
of practitioners who actively re-imagine the human relationship with the environment. 

Our goal is to increase the ability of under served communities to identify, redress, 
remediate, and create awareness and accountability around environmental concerns. 
Public Lab achieves this by providing online and offline training, education and support, 
and by focusing on locally-relevant outcomes that emphasize human capacity and 
understanding.
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