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Why Open Science?

“Often described as ‘open science’, these new norms include data
stewardship instead of data ownership, transparency in the
analysis process instead of secrecy, and public involvement
instead of exclusion. ... We believe that there is much to be
gained, both for individual researchers and for the discipline,
from broader application of open science practices. ... [W]e have
identified three elements of open science that cross-cut [these]
themes: open access, open data, and open methods.” (emphasis added)

- Ben Marwick + 48 coauthors, “Open Science in Archaeology.” SAA Archaeological
Record, September, 2017.

SAA Open Science Interest Group.
Wiki: https://osfio/2dfhz/



Digital Data Collection as an Open Method

The benefits of paperless technology for the field sciences are obvious:

Faster in-field collection, little to no need for “post production” of data.
Better data standardization, fewer recording and transcription errors.
Ability to “course correct” based on real-time data analysis.
Near-instant upload, backup, and real-time long-distance collaboration.
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However, with the adoption of this new technology, we have an important
opportunity choice. Will we support the idea of Open Science by ensuring our
paperless data collection workflows are:

1. As transparent as possible so that potential errors can be assessed?

2. Reproducible by others, right down to the hardware components?

3. Freely scalable and changeable so that they can responsively grow along
with our disciplinary needs?

4. Available to all, regardless of income, location, or institutional support.




Open Science, Digital Data, and Linux

If we are really serious about meeting these four objectives, everything about our data
needs to be open. That includes methods for gathering, storing, manipulating,
analyzing, and disseminating those data, right down to the source code of the
software(s) that was used to do everything. Our choice of operating system is an
essential part of this chain, but one that is perhaps not frequently considered by field
scientists.
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The BMAP and KAAE projects.

I will use these two case studies to
exemplify an open-source approach to:

1) The field data collection workflow
2) Post field-work “data hygiene”

3) Data curation and dissemination
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Field data collection workflow.

The hardware used in this workflow is under S4500 USD
8” Android Tablet - Lenovo Yoga Tab ($150 x 4)

- Android offers more Open Source choices. These tablets are
cheap, readily available, and easy to replace.

Bluetooth GPS - Bad Elf GNSS Surveyor ($600 x 4)

- These provide ~1m accuracy (or better). The Bad Elf company
makes their hardware Open Source, and provides an APL.
More affordable than comparable Trimble™ products.

Quadcopter - DJI Mavic Pro + 2 batteries ($1200)

- DJI drones are ubiquitous, high quality, and affordable. They
offer an API for third-party software controller options. The
Mavic Pro includes a high-resolution, stabilized camera, FPV
video, long flight time, and compact folding design.




Mobile Data Collection

Open Data Kit and the fork, “GeoODK,” allow easy creation of custom forms that are
deployable on multiple mobile devices via the ODK Collect app.

1) Build Form in spreadsheet 2) Convert to ODK XML format 3) Distribute to devices

Libreoffice Calc XLS-Form (online or Python) Geo/ODK-Collect

ba:
select_one region region
7l integer survey_block

other_region
other_surveyor
other_inf
select_multiple site_type site_type
g je0_co
4 |select_one visibilty _ visibility
5 |select_multiple disturbam disturbance
16 | select_multiple groundca g
select_multiple siope _ slope
select_multiple setting _ setting
19 select_multiple sedimen» sediments
end group
_|begin group 390_
other_disturb
other_groundcoy
other_setting
other_sediments

survey |

Enter date and time.
SeIECL il 11 PerSONTer Wi TECOIUey IS S

Eiter Specincs or ourer 1w Tonowng
Other personnel:

SEIECL U Lype(s) O AILIEEOI0YICH SIES OF

Groundcover and geomorphological setting.

soRerun Re UGS bEPos o

Enter specifics of ‘other” in the following categoriet
Other disturbances:

Other groundcover:

Other geomorphological setting:

Other sediments/depositional environments:

Collect spatial information about the site o

v & 75% 3:05 PM
EGEDODK Collect > KAAE Site and Featur...

Groundcover and geomorphological setting

Select the most appropriate category for ground visibility.

Select all the types of disturbances that may be present.

Select Answer

Select all groundcover conditions for the site or feature.

Select Answer

Select the range of slopes present along the transect

Select Answer

Select the types of geomorphological settings present at the
site or feature.

Select Answer
Select all the sediments/depositional environments of the site
or feature.

Select Answer




Mobile Data Collection 2

Collected data is aggregated into a central database, and can be exported to common
tabular data and GIS formats. This is done with ODK Briefcase or ODK Aggregate.

1) Save completed forms 2) Aggregate form data 3) Export database

Geo/ODK-Collect ODK Briefcase or ODK Aggregate CSV, SHP, etc.

|3 ¥ & 71% 4:38 PM
mGeooDK Collect > KAAE Site and Featur...

H-D-B-

Liberation S
Pull [ Push [ Export | Settings

Pull data from: |Custom Path to ODK Directory

loc_num_date dat
| 2 uuid: 1Jul 5, 2015 37.96711314
3 uuid 20ul’5, 2015 37.967244)
Forms to Pull s 2015
43ul 6, 2015
5ul 6, 2015
i 6.ul 6, 2015
8_|uuid:7019ddoe-abdo Peristeria 7Ju16, 2015 isaag nick tig®
9_|uuid:cc24625¢-2c9a 81ul 6, 2015 john nie:
10 |uuid:91ab8c45-1942) . isaa john nie37.966838
7e3941 8P| ed?  37.963942

ODK Directory: [fhomejiullah/Documents/BMAP_ODK_dump/uly24/Tabl Choose...
_ODK

Form Name ~ Details

are at the end of KAAE Site and Feature
Record - V2.

Name this form
KAAE Site and Feature Record — V2

2 uuid:a8blcb4s-2440 Perister 110u17. 2015 isaac 37.96498277
13 _|uuid:B760bbcf-ee72> Perister 12Ju1 7, 2015 neredit  37.96497035

3
4 Peristeria 130u1 7, 2015 37.9658819
5 steria 143u17, 2015 37.96590812

¥ Mark form as finalized

15u 7, 2015 37.96424024
16ul 7, 2015
17Jul 8, 2015
18Jul 8, 2015
19ul 9, 2015
20Jul 9, 2015
213u 9, 2015
d:8217be82- ag| 22ul 11, 2015
\uuid:d7975b6c-2223 Baglio 230u 11, 2015
243u 11, 2015 3793176645
25.Jul 11, 2015 37.93206477

4 3; 26Jul 11, 2015 isaac meredi?  37.93163749
Select all 2 == 2

Save Form and Exit

lay String




Mobile GIS -

At the end of each field day, the form data is aggregated, exported, and a centralized
GIS project is updated. The connection of QGIS and the Q-Field app allows every
tablet to have a queryable, editable, up-to-date version of the GIS database in the field.

1) Daily export of ODK database 2) Centralized QGIS project 3) GIS data in Q-Field

A daily CSV file with coordinates Styles, labels, layers, and a QGIS project file Layers can be hidden/shown

L3 ¥ & 72% 3:23PM

QGIS 21810~ SP_surv
Project Edit View Llayer Settings Plugins Vector Raster Database Web Processing Help

BH-nR-ODaR X
vBIU

=l Project home
F G &- [ Home
datum-Latitude datum-Long <{ Favourites
1Jul 5, 2015 37.96711314 15.951 B/
2Jul’5, 2015 37.967244 15 082
315, 2015 37.967168 15 Y » ussoL
4Ju16, 2015 37.966984 15¢ ’ e
5Jul 6, 2015 37.966965 15¢ Fi I
6Jul 6, 2015 37.96687 15¢ .
e o @ wcGisuapsenr
8Jul 6, 2015 37.966667 15¢ @ Tile Server (XY2)
9ul 6, 2015 37.966888 15. wes
10Jul 6, 2015 iy 37.963942 15¢ ¥ WFS
1117, 2015 n 37.96408277  15.951 @ WMs
12u1 7, 2015 37.96497035  15.951
13Jul 7, 2015 37.9658819  15.951
14Ju1 7, 2015 37.96500812  15.951

1517, 2015 s 37.96424024
16Jul 7, 2015 37.9644699

17Jul 8, 2015 37.964367 ) — 2017 _structurs_o.
18Jul 8, 2015 37.964546 [ I DSC_0788 - DSC.
19ul 9, 2015 ac meredit 37.968252 § san_Pasquale_of
203ul 9, 2015 37.968563

213ul 9, 2015 meredit 37.967443

22ul 11, 2015 37.93170892

23ul 11, 2015 37.93199051

24ul 11, 2015 |isaag P 37.93176645

25.ul 11, 2015 i¥  37.93206477

26l 11, 2015 37.93163749

There is a plugin update available sordinal 15.96132,37.96065 ¥ scale[1:3.289 ~] @ agnifi] 100% 3




High Precision GPS Tracking

The free (but not open) Bluetooth GPS* app allows the GPS coordinates from the
GNSS surveyor to wirelessly replace those from the internal GPS of the device. The

GPS Logger app is a flexible solution to record your location in real time. For example,

actual survey transect pathways can be recorded, and sweep widths calculated.

1) Bluetooth GPS connection 2) Real-time GPS logging 3) GPS track in Q-GIS
High-precision GPS data Each surveyor logs transect data Actual walked transect +
sweep width
o8 v 870% 5:15PM SRR N-N- A3 v ®B70% 5:15PM
Bluetooth GPS H GPS Logger V2
Main GPSFIX TRACKLIST
Select paired GPS device and connect
STOP
Enable Mock GPS Provider
Date/time Altitude 00:24 20
T kmh -8m
2017-12-30 17:15:09 106.3 MaxSpeed ~ Alitude Gap
Lat/Lon utT™M SR
32°45'27.69"-117°0'54.96"  11S 498569E 3624425N
Speed Cours: Ground
0.6
— aCEomaf TIzc;pgom(s 10
< o] o < o

*An Open-Source alternative exists on Sourceforge, but is currently abandoned.




Managing Field Photos

Rapid Photo Downloader greatly smooths the process of downloading images from
multiple cameras, and making backups to an external disk. It automatically organizes
the images in a user-definable file tree and renaming options, including EXIF tag
information. Definable “job codes” can help further differentiate projects.

Rapid Photo Downloader

£ 20170724
. , : *
\ - . e ; 1.2TBfreeof 2TB

s
LBl THis COMPUTER ®
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wopeupsag Il x

164G8 79091 G
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=) Photography fol
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Flight Planning for DJI drones

DJI provides a SDK and a well-documented API. Dronepan is libre flight planner app
available for DJI drones, but not yet on Android. There are, however, several gratis
Android apps, including DJI’'s own GO 4, DroneHarmony, and Aerobotics Flight
Planner. I have created a libre spreadsheet calculator to help plan flights, but using an
automated app-based planner is much more convenient.




Drone Image Processing

Open Drone Map can create georeferenced orthophotos, pointclouds, 3-D textured
mesh, and georeferenced DEMs from unordered drone images with GPS tags.
Although it’s best to use a decent computer, it’s really as easy as “load images and hit
‘run’.” In the field, processing time is sped up by choosing to downsize images.
Resulting 3D and imagery data are more than good enough for use in the field.
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Field Data Collection Workflow

Planning (evening)

\ Missions

Field Work (morning)

Collect

Collect GPS

Form Data Data

Fly Drone

~

Plan Drone

Missions
Plan Field

Work
Create/Modify

Forms

Data Dump (afternoon)

( Process

Drone
Imagery

Daily GPS
Data Export

Daily Form
Data Export

Y \
f \J Lab Work (evening)
~ 8 )

Export to
Mobile GIS

Update GIS
Database

Basic Data

Analysis and
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Field Data Collection: Lessons Learned

This last summer marked the third field season in which I employed a version of this
paperless workflow, and the sixth field season of paperless data collection altogether.
There are several valuable lessons I've learned during this time:

1)

2)

3)

4)

5)

Hardware is the least important part.
- Hardware changes fast. Don’t worry about “buying the best,” just buy what you need.

Form design is paramount to success.
- Don’t get locked into a suboptimal form! Design your form with potential updates in mind.

Modularity allows for flexibility.

- Pick the best software tool for the specific job. Chain them together for a flexible workflow that can

adapt to your current needs.

Create “workflow rituals” to prevent mistakes.
- Wirite out the order of operations. Assign specific personnel to specific tasks. Don’t duplicate effort,

but don’t leave something out!

Follow the 3-2-1 backup mantra.

- Have at least 3 copies on 2 different forms of media, and store 1 backup offsite (like in the “cloud”).

Don’t delete anything until you are sure of a backup!

15



“Data Hygiene” and Post-Processing

Data produced through this workflow
are in reasonably good condition. At
the end of the field project, a few
items of “data hygiene” must be done
to correct for any remaining human
error.

Once this is done, the final
post-processing of the data products
can be undertaken. Some of this

post-processing can be automated,
but it often takes a “human-touch.”

16



Fixing Form Data

1) Column headers have the “group” name auto-added as prefixes

[ ———— O — —— —— —
external_general-orientation external_general-height external_general-levels external_general-basement externg
300 10 2no

32 11 3no
293 3.1 1no
296 1no

2) Tracklogs must be connected or converted

43 467675 77.823259 856 3.81;43 467675 77.823261 856 3.81;43 467675 77.82327099999999 856 3.81;43.467673999999995
"I | 77.823281 856 3.81;43.467673999999995 77.823291 856 3.81;43.467673999999995 77.823301 856
tracks tracklog_name d 3.81;43.467676999999995 77.823309 856 3.81;43.467678 77.823308 856 3.81;43 467678 77.82329899999999 856
byes GPS4 TER 3.81;43 467678 77.8233 856 3.81:43.46768 77.823309 856 3.81:43.467684999999996 77.823317 856 3.81;43.467689
: 77.82332799999999 856 3.81;43.467693999999995 77.823341 856 3.81;43.467695 77.823353 856 3.81;43.467698999999996
) yes GPS 4.7/10-2 |t 77.823366 856 3.81;43.467709 77.823371 856 3.81;43.467718 77.823374 856 3.81;43.467727 77.823376 856 3.81;43 467737
77.823379 856 3.81:43.467746999999996 77.823382 856 3.81:43 467757

3) Multiple photos are linked in a subsidiary table, and must be reconnected

PARENT_KEY KEY 'SET-OF-images
|media/1502252182577.jpg uuid:f9d490c6-e3c3-44e8-9147-53chf19d2e2¢ uuid:fod490c6-e3c3-44e8-9147-53cbf19d2e2e/other_images-images|[> uuid:f9d490c6-e3c3-44e8

Ao

|media/1502252197370.jpg uuid:f9d490c6-e3c3-44e8-9147-53cbf19d2e2¢ uuid:f9d490c6-e3c3-44e8-9147-53cbf19d2e2e/other_images-images[? f9d490c6-e3c3-44e8

|media/1502260723293.jpg uuid:32651e52-af1c-43f9-8045-4513c4bf8c43 uuid:32651e52-af1c-43f9-8045-4513c4bf8c43/other_images-images[1» 32651e52-af1c-43f9-
|media/1501830559195.jpg uuid:41b65c45-2f19-4364-a186-c0fe7721784» uuid:41b65c45-2f19-4364-a186-c0fe77217842/other_images-images[» uuid:41b65c45-2f19-4364

4) Correction of typos and “autocorrect” mistakes

Adjacent to other rock piles to NE, Onan alluvial plain

Large earth mound with depression on east side looted?? Some large rocks on s

Near rock pile recorded separately
Mounds arranged to form rectangular openings
Loose concentration of standing stones. 17




/
Fixing the GIS Database A

The spatial aspects of the project are best managed in a GIS. GRASS and QGIS are the
“dynamic duo” that I recommend. QGIS for daily use in the field and for making nice

maps, and GRASS for all follow-up analysis. They play very nicely together.

Post-processing includes topology correction and merging of data layers, creation of
proper metadata, “project files” with styling and layering, advanced geospatial analyses,
statistical analysis, and creation of publication-quality maps.

@ 20175tes P (5] [System Monit... [¥) [Pictures-File... @ images_resiz.. @ [QGISPr GRASS GIS M s GIS 7.4 weam.exta vdelaunay fve... Opensource... @ [QGIS21422-.. Q (2017 sites system Mori wres-Fie.. M (images resiz.. M8 [QGIS Project... 4% GRASS GISMa.. # GRASSGIS7.4.. 4} rstream.extra... [y vdelaunay veul ) Terr

P E
L

¥AL M

Update All || Update Selected [RESNES
stetype | geocover  geocovel geocove? geocove3  geocoved | geo
rock._pile moderate bioturb tram.... |steppe flat moderate | upper_fan va... alluv_:

kurgan L dozer trample | steppe moderate ridge_pass | alluv_:

W

standing_stone | moderate bioturb tram... |steppe flat alluy :
kurgan bioturb tram... |steppe shrubs |sloped alluy_terrace  [alluv_:

kurgan good bioturb tram.... |orchard steppe | moderate ridge_pass | aeol b

S

i |y o [steppe shrubs [nurL |ridge pass ~[attuv |
SelectAll  Ctri+A
gave | rum tram.. field steppe | flat upper_fan all... acol i

| kurgan ‘uahed bio... |steppe shrubs | moderate upper fan rid... | alluy
Talgar s < Open form

Geosect] 7 Show All Features.
transect_end_points.
transect start_points

Geo_profiles

: Day_sites
survey_transect lines
Survey_Blocks
STREAM_ORDERS

10-10

10-20

20-6.0

> (M| @ LS8 _natural_color_psharp

Coordinate 8631191,5369558 ¥ Scale | 1:25.470 Rotation = 0.0 Render @) EPSG:3857 (OTF) @

MANENT output=KURG triangulation@PERMANENT
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Digital Asset Management (D.A.M.)
and Imagery

Images need to be tagged and added to a searchable

8, S (= S

o |h'_'v4f1>f,'l'ﬂ'h

database. DigiKam makes this easy! It works well with
the file structure produced by Rapid Photo Downloader.

Cameras

“Geotags” can be added from GPS tracks easily with

P7212111.IPG

GottenGeography. All tags can be stored as EXIF or
XMP tags, so they travel with your images.

7212152 1D

= 3
- digiKam P7212154.PG

Browse Album Tag Item Edit View Tools Import Export Settings Help
& Image Editor @) Light Table {5} Batch Queue Manager Import v | B Thumbnails @ Map 5= Table [ slideshow ~ O Full Screen
/| Description | Tags | Information
i e = Open Tag Manager
P 20170801 :
P 20170802
3 20170803 Tags
W Tags
3 20170804
P 20170805 W Bazaarkeldi
3 20170807 W Bazaarkeldit
3 20170808 ¥ claudia
P 20170809 @ Drawings
Ecik
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Spring Survey 2013
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P 20170905
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Final Hi-Res Drone Image Processing

X - isaaciullat

mail.co

r/OpenDroneMa... @ I

*-] Terminal - user@

g - 2400 x 1800 System Monitor Task Manager B OpenDroneMap_v0_3_1 - Fil

$B0@ <ty 2i5PMQ)

File Edit Terminal Tabs Help
Ceres Solver Report: Iterations: 2, Initial cost: 1. - , Final cost: 1.580807e+03, Termination: CONVERGENES

Bundle setup/run/teardown 0.402651786804/2.79507613182/0.0838029384613
Removed outl ;0

construction L L L RN
: Initial cost: 1.612619 v Fi : 1.599543e+03, Termination: CONVERGEN Processes: 1103 Memory: 3 Swap: 0%

Task PID R
dropbox-dist/dropbox-Inx.x86_64-43.4.50/dropbox 4164 922.0MiB
chromium-browser/chromium-browser —type=renderer —-enable-pinch —field-trial-handle=11881925186718588514,824680820378283418,... 8673 811.4MiB

onstruction

/l
© 18, Initial cost: 1.732019e+63, Final cost: 1.608189e+03, Termination: CONVERGE|GAIIEINN

System Monitor 689.7 MiB
Inbox - isaag System Monitor 4567 476.2 MiB

r ; 7 4 2
chromium§ Processes Resources File Systems 2o

S 5 chromium-b 163.4 MiB
DJI_8215.jpg r : 890 / 1030 N
2 Adding DJI pg to the reconstruction chromium-b| CPU History L. | 4 151.1 MiB
rt: Iterations: 3, Initial cost: 1. , Final st: 1.659156e+03, Termination: CONVERGEN

/0.0

chromium-b v o 140.6 MiB
chromium-b 20 ) .. 4714 140.1 MiB

DJL0178.jpg [ cPut 69.3% CPU2 67.7% [ crus 683% 6865 122.6 Mi8
t 0 chromiumey [ cPus 68.0% CPUG 71.3% CPU7 69.0% [ crus 67.6% E| 4704 B11TOMIB
: Tterations: 1.763789e+03, Final Q1. 4 ation: CONVERGEN \ ; -
Tietanion S Fa e CromiumD [ cPus 67.6% CPU10 74.3% [ cPutt 69.0% [ crui2 68.4% E | 73R
ardown 0.412398099899/4.36206889153/0. 0884690284729 | python fhorg B crut3692% [l cPut47o0% [N cPuts 716% [N CPUt6 72.0% 9912 EESCME
chromium-b CPU17 733% CPU18 70.7% [ cPu19 68.0% CPU20 69.2% b | 4733 80.7MiB
DJI_0216.jpg resection inliers: chromium-b| .. 4756 73.8MiB
Aditing DIT 8216 pg|to thelreconstricting [ cru21 70.9% CPU22 71.0% [ cru23 70.0% CPU24 70.0%

1 Ceres Solver Report: Iterations: 4, Initial cost: 1.791321 , Fin : 1.734658e+03, Termination: CONVERGENJEESUUCIFLY] [ cPu2s 70.3% CPU26 72.4% [ cPu27 70.4% [ cPu2s 70.1% 10089 69.5MiB
Bundle setup/run/teardown 0.319276889692/5 12196/ python o} [ cPu29 69.1% CPU30 70.0% CPU31 70.1% CPU32 713% 10091 69.5MiB
Removed o 0 python /hom [ cPu33 70.6% CPU34 69.7% CPU35 71.0% [ cPu36 67.0% 10085 QoM
e tion i 1 |  python hoig [ cPu37 68.7% CPU38 69.7% CPU39 71.0% 706% 10085 [t

Adding DJT_6260.jpg to the reco ython i - 087 6

Ceres Solver Report: Iterations: 20, Initial cost: 1.878651e+63, Final cost: 1.836613e+03, Termination: conVERGE|CARIE CPU4T 72.0% CPU42 69.7% CPU43 71.0% CPU44 725% 10087 69.4 MiB

python /hom - - i ; 2 70 o 10083 69.4 MiB

Bundle setup/run/teardown 6.342771053314/16.4157590866/0.102185964584 (I cpuss 69.3% CEE a7 CHLST ChT% CEAB o7

"
python /hom [ cPu49 80.8% CPUSO 65.3% ) cPust 69.6% [ crus2 66.7% 10084 [Ruaa 2 ME
python /hom E CPUS3 68.7% 10080  69.4 MiB

truction | python /homt " et 10081  69.4 MiB
3, Initial : 1.840149¢+03, Final cost: 1.821768e+83, Termination: CONVERGEN lemory and Swap Histol
: 3, Initial 0149¢+03, Final cost: 1.821708e+03, Termination: CONVERGEN|ISNINHIN y p History 1o

1384849548 i 10085  69.4 MiB

N
INENENENENEN]

N R
INENENENENEN]

python /hom . e 10074  69.4 MiB
4 Add S python /hom Memory Swap 10075 69.4 MiB
8 Ceres Solver rt: i 1.874 + F1ina : 1.854 Termination: CONVERGENE python /homi 9.2 GiB (3.6%) of 251.8 GiB 0 bytes (0.0%) of 15.3 GiB 10078  69.4MiB
python /hom  naework History 10093  69.4 MiB
python /hom 10071 69.4 MiB
python /hom ., ) > O . S | Mol S| e, O B - 69.4 MiB

0 Adding DJI_6217.jpg to E
Ceres Solver Report: It Initial cost: 2.805601e+03, Final cost: 1.944 +0 rmination: CONVERGE|IESCICIRAE 69.4 MiB
python /hom Receiving 3.5 MiB/s ﬁ Sending 22.6KiB/s 0 69.4 MiB
python /hom Total Received 21.4GiB

ardown 0.339410066605/11.901086092/0.105185985565
Total Sent 81.0 MiB 10073 69.4 MiB

python /home7tiser7OpenDroneMap_VU_3_T/run.py Peristeria —force-ccd 6.1/ —rerun-all 10065  69.4 MiB
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ror-Rr-Rr-Rv-}
annww
DU o E

59.jpg r
Adding DII_6259

python /home/user/OpenDroneMap_v0_3_1/run.py Peristeria —force-ccd 6.17 —rerun-all 10066  69.4 MiB

python /home/user/OpenDroneMap_v0_3_1/run.py Peristeria --force-ccd 6.17 --rerun-all 10069  69.4 MiB

Running Open Drone Map in parallel == NERDVANA! 20
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Post-Processing: Lessons Learned

This year, I've had three students working on “data hygiene” and post-processing for
these two projects.

1) Do not underestimate the effort needed for data hygiene.

- Despite the fact that digital field collection means that there is no “data entry” or A/D conversion
needed, digital data still needs a lot of correction and alteration.

2) Focus more upfront effort on creating correctly-designed forms.
- Many of the most painstaking corrections can be mitigated by using automation (pull-downs,
checkboxes, auto-calc fields) in ODK.

3) UseaD.AM., and do it early!

- Especially for photographs, programs like Rapid Photo Downloader, DigiKam, and
GottenGeography are lifesavers to keep them organized and searchable

- Keyword tagging and geotagging should be begun in the field, not after return.

4) Computing power may be necessary
- High-resolution post-processing of drone images with ODM is computationally intensive. A fast
multi-cpu computer (or GPU enabled installation) is very handy!
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Data Curation, Versioning, and Dissemination

The goal of open, reproducible science requires any project that generates data to
curate, version, and disseminate that data. There are several tools available to facilitate
this. Which one you choose will depend on the project’s goals and time/money budget,
but some things to consider are:

1) How much data will my project generate, including all secondary data products?

2) How will I keep track of metadata about changes, analyses, and secondary data
products?

3) For how long should I plan to make my data available?

The principles of open, reproducible science are best met through use of open-source
software tools, employed through scripted workflows, that generate plain-text or
open-standard data formats, with abundant, informative, metadata, and released with
permissive licensing.

Use of a Linux-based operating system offers a seamless and thorough avenue to
achieve these goals
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Curating Data

Data curation consists of archiving and maintaining long-term copies of the data.

1. Adequate: Hard-drives and physical media.

o  This is possibly the most common and certainly the longest running system for data curation.
Hopefully you are following the 3-2-1 rule! Sharing consists “burning” a physical copy, or PTP
sharing (FTP, etc.). Media have shelf lives, however, and can be lost or destroyed. Arguably the least
“open” way to curate data.

2. Better: The Cloud.

o  Services like Dropbox, Google Drive, and Spider-Oak make it easy to keep data archives curated in
multiple locations. Sharing is easier, but still person-to-person. What happens when your project
runs out of money to pay for these services? Only moderately “open.”

3. Best: Open Online Repositories.
o Library and third-party online repositories like GitHub, Figshare, Xenodo, and the OSF facilitate
longer-term, more open curation of data. Will these be around 40 years from now?
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Versioning Data

Data versioning consists of tracking and recording all changes made to data over time.
1. Manually:

o  Pros: Simple, and “easy.” Anyone can do it.
o  Cons: Fallible, hard to share, not particularly transparent.

2. Cloud services (Dropbox, Google Drive, Spider-Oak, etc.)

o  Pros: Most services have good to decent integration on Linux (Dropbox daemon, the Grive project,
Spider-Oak application). Data files are backed-up to the cloud, auto-synced across computers, and a
certain length of file history is maintained. Reasonably easy sharing via links.

o  Cons: You have to pay for all this convenience. Versioning information is not public, and is limited.
File conflicts are not easy to solve (e.g., “so and so’s conflicted version”).

3. Static repositories (FigShare, Xenodo, OSF, Library Repositories):

o  Pros: Really easy: sign up and upload. Can be connected to Cloud/GitHub. Open Access.
o Cons: “Versions” are only static releases. You have to remember to upload.

4. Dynamic repositories (Git, GitHub, GitLab):

o  Pros: Native Linux CLI integration (can be easily scripted). Truly excellent versioning, and much
better tools to merge conflicts. Unlimited storage in public archives (GitHub, GitLab). Easy,
open-access, sharing. Can make static releases. Can connect to static repositories.

o Cons: Git archives can get weird with very large filesets. Everyone on the team needs to know Git.
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Data dissemination consists of making data findable and publicly available.

1. Personal websites and servers:

o  Pros: Allow you more control over how the date are presented. Can use any file hosting service.
o Cons: What happens when you forget to pay the domain name or hosting fees? Licensing unclear.

2. Library and institutional archives:

o  Pros: Hopefully long-lasting and well organized. Hopefully permissive licensing is encouraged.

o Cons: Access is sometimes restricted, not always an intuitive place to look for datasets (and possibly
not indexed by search engines).

3. Third-party repositories (Figshare, Xenodo, GitHub, OSF):
o Pros: Offer a good “middle ground.” They are indexed by search engines, and can be linked to
academic works via static DOI numbers. Data collections can be “released.” Licensing must be clear.

o Cons: Uncertainty about longevity of services in a volatile world of “tech startups.” Generic archives
of data: how to find related datasets? Standardizations?

4. Domain-specific repositories (tDAR, OpenContext, FAIMS, UK Heritage, ComSES, Systems):
o Pros: Centralizes datasets on specific subjects. Encourages standardization, and permissive licenses.
o Cons: Often comes with considerable up-front costs (not always). Requires a lot of overhead.
Competition between similar archives: which one to choose?



Data dissemination: Lessons learned.

There are a plethora of ways to make data available. While a richness of options is a
good thing, it makes finding the actual pieces of data you are interested in quite
difficult. Rather than force people to use one method, I suggest the creation of
community-driven catalogs, where links to data on similar topics can be centralized,
curated, annotated, and shared by and for the community that wants to use them.

C-MAPLE C-MAPLE Home - Computational Models - Archaeological Data - Community v  Q

www.cmaple.org

COMMUNITY FOR MODELING AGRO-
PASTORAL LIFEWAYS IN EURASIA

G ar e d culture Source C i i
Ope e Models of Ag Community-generated white-papers, posters, conference presentations, and pre-prints

i
2017, Vancol




Thank You!

Thanks to the BMAP team, the KAAE team, my students in the Computational
Archaeology Lab at SDSU, the ComSES and C-MAPLE communities, all the devel
teams of all these wonderful pieces of F/LOSS, and to YOU!

More information, including links and downloads, can be found at my website:

isaacullah.github.io
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