How DO YOU SOLVE A
PROBLEM LIKE MULTIMEDIA?

Sharon Grant, Kate Webbink, and Marc Lambruschi
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The Field Columbian Museum.

rew Field Museum
Exhibit Is Ready for hes
Public Today. Makes Beauty Work

(Overtime as Praise
By Eleanor Jewett.

HE new Field museum s a
markebly beautitul bullding. Thlx
remark may sound trite—particu-
Inrly to those who at the time
o it opening read the panegyrics
m ch greeted Its statoly dimenslons—
pat-Yrite ms 18 may sound, thero is
10 truer exprossion to be found which
 adequately desciibos this modern
greek temple, The purity of its lines
4 beautiful; . the spaclousness of lts
L4 15 beauticul; the old world mones.
1 quiet of ita corriddra ls beautl-
fai; the Interminable progression of
tlerles, occupled by rare”specimens
# plant and animal iite, is beautiful—
| In fact, to cut short a paragraph which
 {tssts upon harping on o single word,
1ne Field musoum [s, throughout, beau-
Atal.

.

ST e G et o
"‘-"‘:‘;lvi .w' ”The-mggwn 's coIIectlons qulckly outgrew the space in the old Palace, _and in first
. . »deqadés of,the twentieth century ‘plans for a new museum building began to take
- 2 ~ shape. The result, a massive white marble building rising from the mud. The F|eld
b "7 B e ™ Columbian queum opened to 8,000 visitors in May 1921.
3 R Vi ‘ ‘(http #WW.W encyclopedia. chncEEb‘hlstOry org/pages/450.html)
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The Field Museum of Natural History.

Into the 215 century, a new focus on scientific
research increases The Field Museum of Natural
History’s collections to 24 million and 186,000 square
feet of storage space is created 2 floors beneath the
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WHAT’S ALL THIS FUSS
ABOUT DIGITIZATION?



The Impossible Dream?

Zookeys 20%:133-146 (017)

0k 103897 fso0beys 3093178 RESEARCH ARTICLE

wa ooty org

So You Think You Can Digitize o biogaout

No specimen left behind: industrial scale digitization »
of natural history collections 0.4
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Had you noticed that there is an effort underway to digitize collections?.
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To capture specimen data fast enough to digitise entire collections while maintaining data quality.
To store and retrieve the assets created.
To share the information held in these collections.

How do you do this?
Can we do this?
Should we do this?

CAN WE REALIZE THE IMPOSSIBLE DREAM?




INTERMISSION



Imaging Frenzy

What to do when when ...
the bunnies are multiplying and eating all the grass?
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Storage Crisis

And we asked for more space and the answer was NO.

20
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Jul 2004 Fd
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Plus our... re-indexing hell

Reindex - Starting Sun Jun 15 01:00:01 2014

Batch - Starting Fri May:16:22:00:01 2014....
eaccessionlots... Records updated : 0 ebibliography... # of records updated = 33081 eﬁ{gjﬁ;g!ex a udit - Sta rting Su n Ju n 15

ebibliography... Records updated :0 ecatalogue... Increased size to 2883905 records # of records updat
ecatalogue... Records updated :10478 ecollectionevents... Increased size to 1400746 records # of records ﬂtitgﬁoa{)ﬁi 20 14
ecollectionevents... Records updated :5950 econdition.... # of records updated = 7935 . . \
econdition... Records updated :0 econservation... # of records updated = 38424 Starting system maintenance at Sat Sep 28 2 2gm02 L./."’Ol?:
econservation... Records updated :228 edocuments... # of records updated = 19748 Starting compact maintenance at Sat Sep 7% @ L0y C5¥2013
edocuments... Records updated : G eevents... Increased size to 2477 records # of ! @ = .ndated = 2282udit...
eevents... Records updated :2 / y eexports... Increased size to 50 records # ofrecS =5 Checking for index updates...
eexports... Records updated / efieldhelp... # of records updated = 590% / Closing database...
efieldhelp... Records updatec efmnhrepatriation... # of records updated Skipped compact...
efmnhrepatriation... Records $ : 20 efmnhtransactions... # of records updaigy Reconfiguring database.. 4
efmnhtransactions... P*"or\.}pu :36 egazetteer... # of records updatg Increased size to 111240473 res
egazetteer... Recorg] ited .) egroups... # of records updated Reindexing...
egroups... Records 0 einsurance... Increased sizg ) of records updated =2
- N internal... | dsi ds # of records updated = 102EPOL : Y€
einsurance... u) ) einternal... Increased size ,1 rds # of records update o N
einternal... Re¥srdWMipcat 136 eloans.... # of records updated [ Opening data®
eloans... Recads u 0 elocations... # of rezardsWadat 5

SZarEing backgrounc®

elocatiz kécczds“ipdated : 0 eluts... Increaseq a 51.)4 records # of records updated = 1'?9nisged compact mainteﬁance at Sat Sep 28 22:00:48 CDT 2013
eluts s urdated : 60 emovt.amen.ts... e to 50 records # of records updated =8 islg % stem maintenance at Sat Sep 28 22:01:11 CDT 2013
er'over..J Records updated : 0 emultimedi A e to 638947 records # of records updatecp= 38347

¢ - Records updated : 3882 enarratives ¥/ Size to 250 records # of records updated = 189. .

en{m aphy... Records updated :0 enhmstratigraphy of records updated = 2587 FInIShEd Sun Jun 15 14:26:59 2014
eparti /I;ecords updated :28 eparties... Increaséd size to 190197 records # of records updated = 180197

registry... Records updated :118 erights... Increased size to 50 records # of records updated =11

erights... Records updated :0 eschedule... Increased size to 50 records # of records updated =2

eschedule... Records updated :0 esites... Increased size to 452063 records # of records updated = 442063

esites... Records updated :13 estatistics... Skipped compact... # of records updated = 78612

estatistics... Records updated :0 etaxonomy... Increased size to 549590 records # of records updated = 539590

etaxonomy... Records updated :95 etemplate... Increased size to 50 records # of records updated =5

etemplate... Records updated :0 ethesaurus... Increased size to 907026 records # of records updated = 897026

ethesaurus... Records updated :0 etransactions... Increased size to 50 records # of records updated =0

etransactions... Records updated :0 evaluations... # of records updated = 1361

evaluations... Records updated :0 ewebgroups... Increased size to 100 records # of records updated = 84

ewebgroups... Records updated :0 ewebusers... Increased size to 100 records # of records updated = 82

ewebusers... Records updated :0 Starting background loads..

Finish Jun 15 14:26:59 2014
Finished Sat May 17 00:2‘3:‘84e2d0i?ln un
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Run away from the multimedia.

The role of multimedia in this clip is played by a fuzzy white bunny.
It wasn’t quite the wild, wild west...
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INTERMISSION



MULTIMEDIA




Is a Puzzlement
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FILE FORMATS
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File Formats - Layers e
Volumize with

LAYERS

Layers allow flexible editing.

Merging of images.
Addition of reference details and scale bars.

Watermarking and security.
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File Formats — Layers

Each new layer added to an image increases the size of the file.

O
The blue sky usedas & The greenery used as &~ The layer mask that &3
background layer. top layer. was applied to the top
layer. The white shapeis a
mask over the black.

This picture consists of a blue &
background and on top of that a layer of
conifers cut using a layer-mask in the shape
of a seagull.
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File Formats - Color Depth =
The Benetfits of

BITS

More bits = More colours

More Colours = More Information
More Information = More Data

More Data = More File Space
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16-bit vs 8-bit

8-bit 16-bit

e Approximately 16 million e Approximately 281
tone variations trillion tone variations
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Archiving S&E Imagery

8-bit 16-bit

Color (bit-depth)

- Layers x MB 4x MB

+ Layers 2x MB

X 2




File Formats — Colour Depth

8- bit approx. 16 million tone variations; 16-bit approx. 281 trillion tone variations

MW 16-bitTIF working file +layers
m 8-bit TIF +flattened layers

1 2 3
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File Formats — TIFFs Vs DNGs
We archive TIFFS but they are H U G E is there anything else we could do?

Design&Development

C:uﬁum;mg,auf

DNG

myh©me.le

Thousands of hames i@ one address

MyHome.ie = Residential = Estate A
DNG Kelly Duncan
I Waterlane,
Offaly,
Phone: 05

Fax: 057 9

KELLY DUMCAM .
License: 0

TWDG 2014: Sharon Grant, Kate Webbink, Marc Lambruschi, Mike Yoshida — The Field Museum of Natural History. Chicago. IL



File Formats — TIFFs Vs DNGs
Four Things About

DNGS

Firstly the acronym. DNG = Digital Negative (A two word TLA).

Secondly DNG is “open source” and was created by Adobe as a way to
standardize RAW file formats.

Thirdly DNGs are smaienthan the TIFF that was used to create them.

Fourthly DNGs retain all the information in the TIFF AND the image is identical.

TWDG 2014: Sharon Grant, Kate Webbink, Marc Lambruschi, Mike Yoshida — The Field Museum of Natural History. Chicago. IL



File Formats — The upshot

B 16-bitTIF working file +layers
W Archival DNG file size from 16-bit TIF

m 8-bit TIF +flattened layers

Archival DNG file size from 8-bit TIF

T > "




File Formats — Standards

Establishing

TANDARDS

TIFF working files; DNG archive files
DPI - 300dpi
ICC Color Profiles — AdobeRGB (& sRGB for Web)
Dimensions — < 10,000 x 10,000
Compression — None
8-bit (Approx. 16 million tone variations)
Layers — None
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Storage - remember to include Backups

3T C%"{-mix
2T water
: 2 ' minute in "3 - b3

Ingredients:

3 copies of any important file
(a primary and two backups)

on 2 different media types
(such as hard drive and
optical media), to protect
against different types of
hazards.

1 copy offsite (or at least
offline).
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Storage - Costs

Solution Cost per TB for 3-2-1 Total

SAN + ExoGrid backup solution $7,500 $2,490,000
External Hard-drives S300 $99,600
Secret Online Sauce (shhh...) $3,000 $996,000
Amazon Cloud Services To hard to calculate! Who knows?

Currently storing approx. 82 TB
150 TB is committed for digitization projects over 12-18 months (thanks NSF).

100 TB identified as under desks.



Storage - Considerations

Reimagining Storage

THE S5VS

Velocity — Speed of upload and download
Volume — Scalability and efficiency
Value — Affordability and costs
Visibility — Availability to users

Vigilance — Security and backup
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Storage - Considerations

Solution

SAN + ExoGrid backup solution
External Hard-drives

Secret Online Sauce (shhh...)
Amazon Cloud Services

Velocity
High
Low
I\/I/L**
|V|/L**

Volume
M/H*
High
High
High

Value
Low*
High
Medium
Low???

Warning: Back of a cigarette packet assessments!

Visibility
High
Low
High**
High**

Vigilance
High
Low
High
High



THE SERVER
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The Server - Upgrading

TOBY (518,568.41)

Live server specifications - Purchased 2009

Base Unit: DELL PowerEdge R710 with Chassis for Up to Eight 2.5-Inch Hard Drives
Processor: PowerEdge R710

Memory: 12GB Memory (6x2GB), 1333MHz Dual Ranked UDIMMs for 2
Processors, 50GB Solid State Drive SATA Mainstream 2.5in HotPlug Hard Drive,
RAID 5 for H700 or PERC 6/i Controllers, SSD Hard Drives

Hard Drive: 50GB Solid State Drive SATA Mainstream 2.5in HotPlug Hard Drive.
[Hard Drive Controller: PERC 6/i SAS RAID Controller 2x4 Connectors, Internal,
PCle256MB Cache, x8 Chassis]

ROSS (548,513.01)

Live server specifications - Purchased 2014

Base Unit: Cisco C240

Processor: Dual Intel Xeon 3.5 GHz E5-2643

Memory: 512GB of DDR3-1866-MHZ LR DIMM/PC3 RAM

Hard Drive: Dual 300GB 10K RPM SAS drives for OS and a single 785GB MLC
FusionlO drive

AN P
pRCYLANC Ui:rvvs

SRy

rESE
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The Server - Upgrading

This is Russ aur olevs semer
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The Server — The Results

Batch inc eaudit — Start Fri Oct 3 23:00:01 CDT 2014

eaccessionlots... Records updated :0

ebibliography..  Records updated ;0 Reindex — Start Sat Aug 2 22:00:01 CDT 2014

ecatalogue... Records updated :2213

ecollectionevents... Records updated : 3 eregistry... Number of records updated = 13321
econdition... Records updated : 12 eaccessionlots... Number of records updated = 4405
econservation... Records updated : 12 ebibliography... Number of records updated = 33116
edocuments... Records updated :0 ecatalogue... Increased size to 2913319 records Number of records updated = 2903319
eevents... Records updated : 1 ecollectionevents... Increased size to 1404107 records Number of records updated = 1394107
eexports... Records updated :0 ( econdition... Increased size to 279641 records Nuragher of records updated = 269641

<

efieldhelp... Records updated :Z econservation... Increased size to 44400 recordy A"L“r of records updated = 40364
efmnhrepatriation... Records tada edocuments... Number of records updated =19/% /3
)

; eevents... Number of records updated =2 . .
z;z:efltt:eaer;.s.?ctlons... eexports... Increased size to 50 records Nu cords updated Relndex a Ud It - Sta r f. 'l( Ct 5
A : efieldhelp... Number of records update U
Eigr:::r’;ice... Records g ate.) 4 efmnhrepatriation... Number of reglis u ?6= =11111 22:00:01 CDT 20] 4 .) )
einternal... Records efmnhtransactions... Number of \upda.ﬁd =48531 .)
eloans.... Recogdy " egazetteer... Number of recct 24 eaudit... Increased size to 44 52%0 r& Number of records
elocations... LA . egroups... Number of rechord\ 85 dated - / /
. einsurance... Increased size tc ds Number of records updat&®% §Ed 48095230
eluts... Recozds upa’ : p
) .) RecA.Apdated 0 einternal... Increased_size .}0~l28 records Number of records updated = 1057828 @ "
Q . eloans... Number ¢ rds u@ated = 3188 int /4 {\ . .
R;cﬁggi;g:::(jd :01421 elocations... Numb > ds)updated =76747 FlnIShed l\ n L) 6 06'51'40 CDT
Records updated :0 eluts... Increg > £0 % 246 records Number of records updat Dj}a% —1 J
Records updated : 10 emovements.. ize to 50 records Number of records upd
Records updated : 132 emultimedia... d size to 676005 records Number of records updated = 66600 J
erights... Records updated : 0 enarratives... Incréased size to 500 records Number of records updated = 259
eschedule... Records updated : 0 enhmstratigraphy... Number of records updated = 2594
esites... Records updated : 6 eparties... Number of records updated = 180453
estatistics... ecorg ted :0 erights... Increased size to 50 records Number of records updated = 11

Record®™ M ited : ! aschedule... _Increased size ta 50 records Niumber of recards undatad = 3

etaxonomy¥sg ‘ .
etemplate... Recore sted @ 2" st ’d =44] /
ethesaurus... RecordS'tip I ed —

U —=a'eC lll s updated :

etransactic R atel /‘ \ A [ \ \
evaIuatioancm(:ed . er MS upsated =6 v v -
ewebgroups... Records updated : 0 ethesaurus... Increased size to 907026 8= ords Number of records updated = 897026

ewebusers... Records updated : 0 etransactions... Increased size to 50 records Number of records updated =0
evaluations... Number of records updated = 1361

Fi 1] iShed Sat Oct 4 06: 15 . Bz%gGBTth@li@e to 100 records Number of records updated = 84

ewebusers... Increased size to 100 records Number of records updated = 82

Finished Sun Aug 3 01:42:06 CDT 2014
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EMuU
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EMu-Magic

In the above clip please substitute EMu for the word OZ
The broom stick plays the role of digitized specimen data with problems.
The role of the faithful collection manager is played by Dorothy
How exactly do you get help some multimedia help around here?
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Know thy system.

Empower your

ATABAS

Match your server to your system.

Change your workflow NOT your database.

Change your database NOT your workflow.

Connect to other peoples data and systems.
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EMU Tools
Converting

THINGS

ImageMagick? is a software suite to create, edit, compose, or convert bitmap images. It can read and
write images in a variety of formats (over 100) including DPX, EXR, GIF, JPEG, JPEG-2000, PDF, PNG,
Postscript, SVG, and TIFF. Use ImageMagick to resize, flip, mirror, rotate, distort, shear and transform
images, adjust image colors, apply various special effects, or draw text, lines, polygons, ellipses and
Bézier curves. - http://www.imagemagick.org/

dcraw- (pronounced "dee-see-raw"), has become a standard tool within and without the Open Source
world. It's small (about 9000 lines), portable (standard C libraries only), free (both "gratis" and
"libre"), and when used skillfully, produces better quality output than the tools provided by the
camera vendor. - http://www.cybercom.net/~dcoffin/dcraw/
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http://tarr.uspto.gov/servlet/tarr?regser=serial&entry=78333969
http://www.imagemagick.org/script/formats.php
http://www.imagemagick.org/script/motion-picture.php
http://www.imagemagick.org/script/high-dynamic-range.php
http://www.imagemagick.org/
http://www.cybercom.net/~dcoffin/dcraw/

EMu — ImageMagick
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# O & System

EMu administration > Custon

Multimedia: Ima

The image, audio and vide
an open source solution wi

This section provides detai
= ImageMagick instal
= |mage formats availi

Access to metadata (EXIF
able to use this support t¢
using Registry entries).

This section also describe:

ImageMagick installation :
File formats available throy

Metadata

20

@ 2014 KE Software Pty. |

EMu administration > Cusi
installation and configurati

The [NEBEMERIES librar
network installation is pe
the case of a standalon
with Windows (that is, th

emu.exe

ImageMagick C

Configurati

to be modified.

= Image Reade

IM MCD_RL j

» Image Filte

By default EMu installs
per colour channel, that
= 48 bits per pixel f

= 64 bits per pixel f
Most images produced

devices are now capable
to cater for these image:

-

File formats available through [TET VG Y

provides support for a large number of image formats. The actual list of file types supported depends on th
installed. When EMu needs to display a list of supported image formats (either for adding an image or ¢
derivative) it asks for a list of file formats that have coders. EMu then consults the Windows registry to detern
each entry in the list has a MIME type of image, discarding entries that do not. Thus if an installed application handles a
format, EMu will add it to the list of available Image Files. Finally, the image format must have an encoder (used to write the fi
decoder (used to read the format).

The list of image formats supported is:

File Extension Coder Read/
Write/
Multi-page
A RAW w+ Raw alpha samples
AVS AVS w+ AVS X image
B RAW w+ Raw blue samples
BIE JBIG w- Joint Bi-level Image experts Group interchange format {1.5)
BMP BMP w- Microsoft Windows bitmap image
C RAW w+ Raw cyan samples
CIN CIN w+ Cineon Image File
CMYK CMYK w Raw cyan, magenta, yellow, and black samples
CMYKA CMYK w Raw cyan, magenta, yellow, black, and opacity samples
CUR CUR w- Microsoft icon
cur Ccut - DR Halo
DCM DCM - Digital Imaging and Communications in Medicine image
PCX w4+ 7Snft IBM PC multi-nane Painthrush

P —
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EMu - ImageMagick

Using EMu to empower your

ASSETS

EMu uses ImageMagick libraries to handle multimedia.
ImageMagick is NOTHING to do the KE Software!
ImageMagick sometimes uses other programs called delegates to handle files.

dcraw is the delegate that handles DNGs.
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EMu - ImageMagick

TIFF->DNG TIFF->JPG (photoshop) DNG->JPG (EMu)



EMu - ImageMagick

7MB (Nikon raw --> DNG) yes 10s
25MB (Canon raw --> DNG) yes 20s
70MB (Mamiya raw --> DNG) yes 40s
18MB raw --> DNG yes 20s
25MB TIF --> DNG yes 10s

3000 25MB DNGs takes 8.5 hours!



EMu - Work flow

Eﬁultimedia (1) - Display _IEIIﬂ Eﬁultimedia (1) - Display _IDIﬂ

File Edit Select View Tools Tabs Multmedia Window Help

File Edit Select Wew Tools Tabs Multmedia Window Help

DEOBRD HADY BBB B[« « » » B m | DEO BRDASY BBEBB @/ W « » » BB |
598370
124057 Abaeis nicippe d IN (image/jpeg) 124057 Abaei= nicippe d IN (image/jpeg)
- ~Supplementary Attributes Supplementary Attributes
’ - ¥ ¥
Sl BEd v« ‘ Identfier- 124057 _Abasis_ricippe_d_IN.dng Usage: [#] H
[ Width poels) [7350 Height (pixels):[4312
Title: 124057 Abaeis nicippe d IN
_ = MIME Type image MIME Format: [AdobeRay | | Motes: [
Creator: iFMNH Insects - Fie Size (ytes). [147
TER 5| MM Fomat [pes 5 MDS5 Checksum: [b40fada321db855eb429de 6936054614
Identifier: 124057 _Abasis_nicippe_d_IM jpg
= = 5
124057 Abaeis nicippe d IN
[=
[#
&
=
| Display | tem 10 of 3676 | sgant | Admin |emufmrh | | Display | tem 10 of 3676 | sgant | Admin |emufmrh |

The Supplementary Tab
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EMu - Client Changes

B Multimedia (1) - Display
Fle Edit Select View Tools Tabs Multmedia Window Help

DEO BRRD 4By

||< 4 v

=lox|

B &K

B Multimedia (1) - Display
Fle Edit Select View Tools Tabs Multmedia Window Help

DEO BERDAGY BB B @ W

=lox|

4 b IE|R?

132279
Phaeographis haematites (Fée) Mull. Arg. (mage/jpeg)

132279
Phaeographis haematites (Fée) Mull. Arg. {image./ipeg)

M- AR -> 0 a |

Title:
: “ﬁaaogmph\s haematites (Fée) Mll. Arg. ‘

Filename:

————
Costa Rica (Lickingsn ).
—Resource Inf 1

Creator [Role =
]

Other # [Other 2 Source =
*
MIME Type: fmage  =| MIME Format: fjpeg k|

iphasographis_haematites jpg

iR =N = NN |

Resource Ir
Title:
Creator:

MIME Type:
Identifier:

Phaecgraphis haematites (Fée) Mall. Arg

l Robert Licking

1 3

mage | MIMEFomat [pe 3|

phasographis_haematites jpg

N Costa Rica (Licking sn.).

L3

Muttimedia

| Display |tem 20of 2

| Display |tem 20f 2

| sgmnt | Admin |emufmrh |
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The Multimedia Tab




EMu - Client Changes

B Multimedia (1) - Display

-[O] x|
File Edit Select View Tools Tabs Multmedia Window Help
DEHOBRRDADZY EBBEB W« B R K
132279
Phaeographis haematites (Fée) Mall. Arg. (image/jpeg)
s Parent? |
i Yes " No Parent Media:
rChild Media
rRelated Media
Media Relationship |E
*
Motes:
[ Display [tem 2of 2 [ sgant | Admin [emutest |

The Associations Tab
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Know thy system - Emu Connections

ﬂ Sites (1) - Display ] ;Iglil

File Edit Select View | Tools Tabs Multmedia Window Help Standards

: HE ) . _ .
D E O B ® ¥ seeling FIBBE o« om @|k~?
| lznguage »
I[FIIHHIIST"] MNorth . Pope: London I 7nmM
— 4] sortResults...
Locality Details——— ad-hoc Sort... _— —Aguatic Details
Continent: j Ocean: {5l EMu helpdesk - Google Docs %} G GEOLocate - Software for G: X
Recor i F = Sl = =
Courtry: == i2sEy El Sea/Gulf: C A | [) www.museum.tulane.edu/geolocate/web/WebGeorefLight.aspx?v=1&country=U%2ES%2EA%2E&state=Arks?| @ & =
Province/State/ Temitory: (IR e 3 Bay/Sound:
District /Courty/Shire: Import... 3 Drainage Basin:
City/Town: @ Reports ... F lelands
Mearest Named Flace: @ Bxports... = lsland Grouping:
Biogeography/Region: TR = lsland Name:
@ v !
—Precise Location Ealy ] Remarks
London
Werbatim Locality——
London

[ Display [ Ste 210f 72

Workbench 1 possible location found
| Georeference | | as | | | gon | Draw polygon Place marker Measure
Locality String: [F 118711] North America, U.S.A., Arkansas, Pope: London ]
Country: [UNITED STATES OF AMERICA 'j ¥ 1atitude: 35.32889 ¥ longitude: 9325278 ¥ uncertainty: 4357 m ¥ error polygon
State: [Arkansas 1 135.32889 -93.25278 4357 -
PR — - 135.3273100162,-93.2629029222,35.3274350162, -93.2624799222,35.3289580162,
County- 1Pope 1 |-93.2628659222,35.3314910163,-93.2619479222,35.3314840163,-93.2622169222

Save To Your Appication
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The whiteboard challenge

Everything is easier on a whiteboard!
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FINALE
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Thank-you

The roles of curators, collection managers, and volunteers working together to digitize specimens are played by Can-can dancers.

Thanks to Janeen Jones, Marc Lambruschi, Kate Webbink, Mike Yoshida, Rob Zschernitz and all the FMNH EMu digitizers.
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Things to Read.

DIGITISING COLLECTIONS
. http://berkeleysciencereview.com/read/fall-2011/digitizing-the-drawers/
. http://zookeys.pensoft.net/articles.php?id=2916

. http://soyouthinkyoucandigitize.wordpress.com/

. https://www.facebook.com/pages/Insects-Plants-and-Parasites-Digitizing-Natural-History-
Collections/330373400373054

. https://www.idigbio.org/content/gbif-training-manual-1-digitization-natural-history-collections-data

. http://images.library.amnh.org/digital/

. http://mw2013.museumsandtheweb.com/paper/building-cybercabinets-guidelines-for-online-access-to-digital-

natural-history-collections/
. https://journals.ku.edu/index.php/jbi/article/view/3992
. http://www.gbif.org/resources/2775

FILE FORMATS

. http://www.phonearena.com/news/Raw-DNG-vs-JPEG-on-a-smartphone-comparison-images id58538

. http://www.rocktheshotforum.com/2012/09/14/three-things-to-know-about-dng/

. http://www.mosaicarchive.com/2013/05/01/the-raw-truth-about-dng/

. http://photo.stackexchange.com/questions/10208/how-many-colors-and-shades-can-the-human-eye-
distinguish-in-a-single-scene

. http://helpx.adobe.com/photoshop/using/layer-basics.html

. http://en.wikipedia.org/wiki/Layers (digital image editing)

. http://www.phonearena.com/news/Raw-DNG-vs-JPEG-on-a-smartphone-comparison-images id58538

. http://www.rocktheshotforum.com/2012/09/14/three-things-to-know-about-dng/

. http://www.barrypearson.co.uk/articles/dng/respectability.htm

. http://blogs.loc.gov/digitalpreservation/2014/10/the-library-of-congress-wants-you-and-your-file-format-ideas/
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