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California Arthropod Diversity On

useum of Entomology Collections
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results (tab-delimited text file, max 2050 lines, file size = 1115.5 K) e
jows users: 1) Add a .txt extension to save file, or 2) tell your browser to open the file in Excel.) @ Brannan
i Island State &

Sulsun 88y, . _Recreation Area

OM eme WHERE ScientificName like "%Libellula%" ORDER BY Family.ScientificName "SashY
Martinez

8o the full spacimen record Pinole Antioch

Order | Family | Genus Species ssp | Collector [Year [State/Province Concord =
Odonata [Libellulidae [Libellula auripennis [Jerry A. Powell [1951 [Florida Walnut | 6 \&ntwood )
Odonata [Libellulidae [Libellula auripennis | [1938 [Texas 10 -Creek. '\ 6
Odonata [Libellulidae [Libellula axilena |Jerry A. Powell [1951 [Louisiana 3 \ ,} Y
Odonata ‘LibeHulidae |Libe||u\a comanche ‘Jchn W. MacSwain ‘1947 |Ca\ifurnia < &nv'lle
Odonata [Libellulidae [Libellula comanche: [John W. in & Ray F. Smith  [1951 [California | Alameda n Ramon

Odonata [Libellulidae [Libellula comanche [John W. MacSwain [1947 [California

Odonata [Libellulidae [Libellula comanche [John W. i in & William F. Barr [1947 [California = e ore
Odonata |Libelluidae [Libellula comanche [John W. & in & William F. Barr [1847 [California EHaywar
Odonata ‘LibeHuIidae |Libe||u\a comanche [John W. in & William F. Barr ‘1947 |Ga\ifﬂmia 24 U Y ci
Odonata [Libelluiidae [Libelluia comanche [John W. MacSwain [1947 [Callforia giop Crty
Odonata [Libellulidae [Libellula comanche [John W. & in & Wiliam F. Barr (1947 [Califomia Fremont
Odonata [Libellulidae [Libellula comanche [John M. Burns [1957 [California
Odonata [Libellulidae [Libellula comanche [John M. Bumns [1957 [California \
Palo Alto Milpit
[Odonata [Libellulidae [Libellula comanche [John M. Burns [1957 [California Ly pias
ihallulidas [Liha amancha h o A3 [agoon LRI Berryessa
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Why Image Labels?

Magnify difficult to read labels

 Verbatim archive of label data
— Essential for proofing data
— Useful for taxonomists interested in label data

* Data capture can be done remotely
Potential for Optical Character Recognition (OCR)
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Digitization workflow
Legacy Specimens

Error checking

(Optional)
Sort by locality,

date, sex, etc. Manually enter data

into MySQL database

> 4

Geographic

referencing

Remove labels, add
unique identifier

of manual data entry

Aggregate data in

online cache

Take digital image,
name and save file

Optical Character
Recognition (OCR) &
- Automated data parsing) l

> 4

l Replace labels,

Temporospatial

return to collection analyses
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Handling & Imaging Data Capture Data Manipulation



Digital camera tethered to computer
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How to batch scan slides

Equipment Process
v'Flat bed scanner 1. Sort slides (optional)
v']Jig for arranging slides 2. Lay slides on scanner bed
v Unique ID labels 3. Add unique ID labels
4. Scan slide set (at 400 DPI)
5. Open scan in Photoshop
Software 6. Use an “Action” to
v'Scanner software Divide scan -> individual slides
v Photoshop 7. “Save for Web”
v IrfanView 8. Rename with IrfanView



Equipment

* Any flatbed scanner will do
* Use software that comes with the scanner
* Create a jig (we use matting for framing)



Jig cut from mat board

Jig filled with Aphid slides
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Use the

Crop Tool

And
Slice Tool
To define the

individual
slides

Ps File Edit Image Layer Type Select Filter 3D View Window Help
,“V v Style: Normal : Width: Height: Slices From Guides

s Aphid_013.jpg @ 12.5% (RGB/8) X

'[q: Crop Tool

E Perspective Crop Tool
. ’7 Slice Tool

F’V Slice Select Tool
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Ps  File Edit Image Layer Type Select Filter 3D View Window Help

,‘V v Stide: Normal & Width:
s Aphid_013.jpg @ 12.5% (RGB/8) * x

Height:

Divide Slice

[¥| Divide Horizontally Into
@ 9 slices down, evenly spaced

477
Divide Vertically Into
2 slices across, evenly spaced

1000

[V] Preview

Slices From Guides

4 12.5% s Doc: 33.7M/33.7M

2" E B @ o EWTE]

This scan has already
been cropped and is
now being divided
into 18 equal
rectangles



PS  File Edit Image Layer Type Select Filter 3D View Window Help

[:.. ~ Fl: 7‘ Stroke: o ~ - W: & H: O — f\’; V' Align Edges
> Aphid_013.jpg @ 12.5% (RGB/8) X &
Color
D=
— l:]‘ R A 249
G & 6
AllE & 3
—
Adjustments
Add an adjustment

« E » B Default Actons
v ww Essig Tooks
w Slicelt
p Crop
b Make slice

p Divide current slice
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125% @ Doc: 45.5M/45.5M > = 9

Save the

- Crop

- Make Slice
- Divide Slice
Steps as an
“Action”

[ named my
Action
“Slice It”

Just “play”
the Action
for each scan.

Process takes
as long as it
takes to click
the mouse.




Ps File Edit Image Layer Type Select Filter 3D View Window

New... Ctrl+N ¥ e e
Open... Ctrl+0 A
Browse in Bridge... Alt+Ctrl+O
Browse in Mini Bridge...
Choose the Bl Oopen s AltShift+ Ctrl+ O
« » S Open as Smart Object...
Save for Web B e Rece
option in the o Coc CtrtW
: Al Close Al Alt+Ctrl+W
File menu -
4 Close and Go to Bridge... Shift+Ctrl+W
x:i’t‘ Save Ctrl+S
) Save As... Shift+Ctrl+S
i CheckIn...
S,
_L‘ Revert
;7;‘ Place...
{‘ Import
Aside: I
This feature was - B
e cripts
Creat?d for faster ’\‘ File Info.. Alt+Shift+ Ctrl+I
loadingof large  [E ..
images on Web sites & Print One Copy Alt+Shift+Ctrl+P
b ' h ' . - Ctri+Q
y Cuttlng them into /
smaller pieces to be [
loaded Q
simultaneously.

Doc: 33.7M/33.7M

2™ E ® & o ETED



File Edit

Organize v »

7 Favorites
& Download
| Recent Pla
Bl Desktop

o+ Libraries
5] Document
@' Music
|| Pictures
E Videos

& Computer
& os ()

= Microsoft

€l Network

View Tools

Help

i -

Aphid_013_01.jpg

Aphid_013_03.jpg

Aphid_013_09.jpg

Aphid_013_11,jpg

Aphid_013_17.jpg

Aphid_013 02.jpg

Aphid_013_08.jpg

Aphid_013_10,jpg

EE

Aphid_013_12,jpg

Aphid_013_14,jpg

Aphid_013_16.jpg

Aphid_013_18.jpg

The result of the “Save for Web”
option is 18 individual files
ending in _01, _02, _03, etc.




The next step is to rename each of the individual files with the unique ID, genus, and species.
We use IrfanView software by creating a pattern to batch process all the files at once.

Provide
filename
template

Use advanced options {for bulk resize...)

=) Aphid_013_01 jpg
i Aphid_013_02,jpg
= Aphid_013_03,jpg
=] Aphid_013_04.jpg
= Aphid_013_05,jpg
= Aphid_013_06.jpg

< | n

File name: Aphid_013_18jpa

i=|Aphid_013_13.jpg
i=|Aphid_013_14.jpg
|= Aphid_013_15.jpg
|| Aphid_013_16.jpg
|| Aphid_013_17.jpg
|| Aphid_013_18.jpg

Files of type: [Aufiles )

3

H. IrfanView - E@ij
#- Batch conversion L L o I 2
Work as:
(©) Batch conversion Lookin: |, images ~Q ¥ E
[Pt e | Aphids + converted =] Aphid_013_07.jpg
@ Batch conversion - Rename result files .. converted + NOT uploaded |e=| Aphid_013_08.jpg
) o . Essigella = Aphid_013_09.jpg
gatch cf:onveffsnon setiings. .. Loans = Aphid_013_10.jpg
o .. renamed but not yet labeled || Aphid_013_11.jpg
[JPG - JPG/JPEG Format 'J [ Options ] | scales i=| Aphid_013_12,jpg

Batch rename settings:

Name pattem:

EMECHH##HH Essigella fusca fusca v
Output directory for result files:

C:\Users\student\Desktop"\Label Images\images'\Essigella\l

[ Include subdirectories ffor *Add all’; not saved on exit)

[ Use cumrent (look in’) directory ]

[] Show Preview image

Start Batch

Run test rename

Preview image

[ Add ] [ Remove ] [ Move up ] [ Sort files ]

Input files: { 18) [ Add all ] [Removeall] [Movedown] [ Load TXT ]

C:\Users\student“\Desktop*\Label Images\images'\Aphid_013_01jpg -
C:\Users\student\Desktop'\Label Images‘images‘\Aphid_013_02 jpg i
C:\Users\student\Desktop'\Label Images\images'\Aphid_013_03 jpg
C:\Users\student\Desktop'\Label Images\images'\Aphid_013_04 jpg
C:\Users\student“\Desktop'\Label Images‘images‘\Aphid_013_05jpg

“\Users\student\Desktop‘\Label Images‘images‘\Aphid_013_06jpa
C:\Users\student\Desktop'Label Images‘\images'\Aphid_013_07 jpg
C:\Users\student\Desktop'Label Images\images‘\Aphid_013_08 jpg

C:\Users\student‘\Desktop"\Label Images\images\Aphid_013_09 jpg

C:\Users\student\Desktop'\Label Images‘\images‘\Aphid_013_10jpg

C:\Users\student\Desktop'Label Images\images'\Aphid_013_11jpg
C:\Users\student\Desktop'Label Images\images‘\Aphid_013_12jpg
C:\Users\student“\Desktop'\Label Images‘images\Aphid_013_13jpg =
C:\Users\student\Desktop'\Label Images\images\Aphid_013_14 jpg

C:\Users\student\Desktop'\Label Images‘images'\Aphid_013_15jpa

m

C:\Users\student\Desktop'Label Images‘\images‘\Aphid 013 16.pq b
< | 1 | 3

Select files



Process one species at a time!

‘Batch rename settings

Create name pattern é |

Use # symbol for digits

Provide the starting number g

Batch file renaming with IrfanView

Name pattem:  EMECHAHAHHA Essigella fusca fusca v

SN = old file name, without extension Help

=3 = one digit, number

For numbers/digits:
Starting counter: 351 013 Increment: 1

'] Remember last rename counter (set as start)

Replace text (1): with
Replace text (2): with
Replace text (3): with

Copy original/input files to output directory {recommended)

(@ Move original/input files to output directory

Rename onginal/input files for advanced users only; at your own risk!!!)

Ovenwrite existing files (at your own risk!!!)

OK |Cancel|




Aphid_013_09.jpg

= -3

Aphid_013_11.jpg
Aphid_013_13.jpg

Aphid_013_15.jpg

Aphid_013_17.jpg

Aphid_013_04.jpg

EE

Aphid_013_06.jpg

Aphld 013 081pg

Aphid_013_10.jpg

S b

Aphid_013_12.jpg

Aphld 013_14.jpg

Aphid_013_16.jpg

Aphid_013_18.jpg

EMEC361018
Essigella fusca
fusca.jpg

EMEC361022
Essigella fusca
fusca.jpg

B
b s

EMEC361026
Essigella fusca
fusca.jpg

EMEC361019
Essigella fusca
fusca.jpg

E =

EMEC361023
Essigella fusca
fusca,jpg

EMEC361027
Essigella fusca
fusca,jpg

EMEC361021
Essigella fusca
fusca.jpg

EMEC361020
Essigella fusca
fusca.jpg

EMEC361025
Essigella fusca
fusca,jpg

EMEC361024
Essigella fusca
fusca.jpg

EE R NRFE

EMEC361029
Essigella fusca
fusca,jpg

EMEC361028
Essigella fusca
fusca.jpg

EEIFF F ¥ E.E

EMEC361030
Essigella fusca
fusca.jpg

EMEC361034
Essigella fusca
fusca.jpg

EMEC361031
Essigella fusca
fusca.jpg

EMEC361035
Essigella fusca
fusca.jpg

EMEC361033
Essigella fusca
fusca,jpg

EMEC361032
Essigella fusca
fusca,jpg
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EMEC45020 Afrocimex leleupi.jpg

We also use IrfanView to overlay the unique ID, genus, and species
on the bottom of the image, since the unique ID is on the back of the
slide and therefore not visible in the scan.



Create Record Stub

Upload image file to server
Create new record from image file

Use filename to populate
— Catalog Number

— Genus

— Species

Automatically add

— Higher taxonomy

— Holding institution

— Data entry person & date



Essig Museum of Entomology Collections

Back to: Essig Museum of Entomoilo:

Number of matc
| next200

ﬁf 1Hmex
GonSZ‘;'*voZ&;
/-zé’rr s Z*

rof .

uery: SELECT * FH

[Collecbon ID/ Spe
EMEC45000

IEMEC45001

EMEC45002
EMEC45002

A l(swaje.r

|

EMEC45000 Afrocimex leleupi.jpg

[EMEC4s008 |Afrocimex leleupi |EMEC45006AfrocamexIeleugl ipg  |2012-11-21 [no [ADD]
[EMEC45007 |Afrocimexleleupi |EMEC45007AfrocumexIeleugl.mg |2012-11-21 |n0 [ADD]
[EmMEC45008 |Afrocimex leleupi  [EMEC45008 Afrocimex leleupiipg | 2012-11-21 |no [ADD]
[EmEC4s009 |Afrocimex leleupi  [EMEC45009 Afrocimex leleupiipg | 2012-11-21 [no [ADD]
[EmEC2s010 |Afrocimex leleupi  |[EMEC45010 Afrocimex leleupijpg | 2012-11-21 |no [ADD]
[EmECas011 |Afrocimex leleupi  |EMEC45011 Afrocimex leleupijpg | 2012-11-21 [no [ADD]
[EmEC4s012 |Afrocimex leleupi  [EMEC45012 Afrocimex leleupi.ipg | 2012-11-21 [no [ADD]
[EmEceso1a |Afrocimex leleupi  |EMEC45013 Afrocimex leleupijpg | 2012-11-21 [no [ADD]
[EMEC4s014 |Afrocimex leleupi  [EMEC45014 Afrocimex leleupi.jpg | 2012-11-21 [no [ADD]
[EmECas015 |Afrocimex leleupi  [EMEC45015 Afrocimex leleupijpg | 2012-11-21 |no [ADD]
[EmECasote |Afrocimex leleupi  [EMEC45016 Afrocimex leleupijpg | 2012-11-21 [no [ADD
[EmECes017 |Afrocimex leleupi  |EMEC45017 Afrocimex leleupijpg | 2012-11-21 [no [ADD]
[EmECas018 |Afrocimex leleupi  [EMEC45018 Afrocimex leleupijpg | 2012-11-21 |no [ADDI
[EmECes01s |Afrocimex leleupi  [EMEC45019 Afrocimex leleupiiipg | 2012-11-21 [no [ADD]
[EmEC4s020 |Afrocimex leleupi  [EMEC45020 Afrocimex leleupiipg | 2012-11-21 [no [ADD]
[EmECe5020 |Afrocimex leleupi  |EMEC45020.1 Afrocimex leleupi.ipg | 2012-11-21 [no [ADD]
[EMEC4s021 |Afrocimex leleupi  [EMEC45021 Afrocimex leleupijpg | 2012-11-21 [no [ADD]
[EMEC4s022 |Afrocimex leleupi  [EMEC45022 Afrocimex leleupijpg | 2012-11-21 [no [ADD]
[EmECas022 |Afrocimex leleupi  [EMEC45023 Afrocimex leleupijpg | 2012-11-21 [no [ADD
[EmECas024 |Afrocimex leleupi  |EMEC45024 Afrocimex leleupijpg | 2012-11-21 [no [ADD]
[Emecesozs [Afrocimex leleupi  [EMEC45025 Afrocimex leleupijpa | 2012-11-21 [no [ADD]




Label

EMEC45000 Afrocimex leleupi.jpg

Catalog ID Num *| EMEC + |45000

Helding Institution *
Essig Museum of Entomology v

Individual Count *

Basis of Record * | PreservedSpecimen

Other Catalog Nums

Related Catalog tem
Collection Code

Collecting Event ID

Project Name

Parent Record

Loan Number

Date First Entered |2016-04-04 recheck [

Entered By | Peter T. Oboyski

Higher taxonomy will be automatically added

ColloguialName

Kingdem Animalia
Phylum Arthropoda

Class
Subclass
Order

Suborder

Superfamily
Family
Subfamily
Tribe
Subtribe
Genus
Subgenus
Species
Subspecies
Certainty

IdentifiedBy
Date Ident

Previous ID

unselected

Afrocimex

leleupi

unselected

mm




400 DPI
Provides high
enough
resolution for
difficult to read
labels while
keeping file
size relatively
small







Slide Scanning Speed

Our students average 135 to 170 slides
scanned, processed, and renamed per hour.

The slowest step in the process was cutting
out and sticking on the Unique ID labels. We
now have pre-printed, easy-peel labels.

This does not include the actual databasing
(ie. Transcribing the data from the images
into our database)



Slide Scanning Cost

Scanner: $50 - $80
Jig (mat board): $2 - $10
Photoshop: $300 - $500 depending on version

- Photoshop freely available at some institutions
- freeware alternatives available [GIMP, Image Cut]

IrfanView: free



HISTORY
lhselect MUSEUM

i

* Developed at British Museum Natural History

* [ntegration of image processing, file
management, and record stub creation

* Free, open-source software (on Github)



Inselect (from iDigBio presentation)

Slide scanning

« Slides transferred to slide templates
(100 slides per template) |

 |abelled with self-adhesive data

matrix barcodes

LZLLSL0LD
ﬁ

* |Imaged with SatScan

« Up to 18 templates
scanned a day




Inselect — imported image

@ python File Edit View s O @D 100% B8 <> Tue28 Mar 16:26 Q

@ A2 Drawer_40b_wd5a_45b 46 _47a inselect

W 2 ™ = O O
- | - - Cookie cutter 0 boxes O selected Select by size
Open Save Segmentimage Subsogmentbox  Read barcodes  Zoomin  Zoom Out

Umacodidae




Inselect — divided image, basic metadata

@ python File Edit View a % m,,?F"’%, 221} OﬁTuaZQ Mar 16:31
®

4% Drawer_40b_wd45a 45b_46_47a.inselect

r—— iH ! £ & @ Cookie cutter | © 100 boxes 1 selected Select by size
Ogen  Save i RAead bascodes  Zoomin  Zeom Out a §

“- Boxe ﬁ Objects

Sialidae

Catalog number 123456789
Location ~ Drawer 40@

Taxonomy Sialis cont w

Information




Inselect — setting metadata options

@ SublimeText2 File Edit Selection Find View Goto Tools Project Window Help s 0 D 100% @ <> Tue29 Mar 16:27
) sialadae.inselect_template — Templates
limacodidae.inselect_template sialadae.inselect_template
1 Name: Limacodidae 12 Mandat true
2 0 Label: '{Taxonomy}-{Location}-{ItemNumber}' 13 Choices:
3 2lds: 14 - Drawer 40
4 — Name: Location 15 — Drawer 41
5 M tor true 16 — Drawer 42
6 ices: 17 — Drawer 43
7 — Drawer 1 18 — Drawer 44
8 — Drawer 2 19 - Drawer 45
9 — Drawer 3 20 - Drawer 45a
10 - Drawer 4 21 — Drawer 45b
11 — Name: Taxonomy 22 — Drawer 46
12 M tor true 23 — Drawer 47
13 N0 S 4 24 - Drawer 47a
14 - Anaxidia 25 - Drawer 48
15 — Anepopsia 26 — Drawer 49
16 - Apodecta 27 — Drawer 50
17 — Birthamoides 28 - Nz Taxonomy
18 — Calcarifera 20 M tc true
19 — Chalcocelis 30 Choices:
20 - Comana 31 - Sialis
21 - Comanula 32 — Sialis abchasica
22 —~ Doratifera 3 — Sialis aequalis )
23 — Ecnomoctena 34 - Sialis americana
24 — Elassoptila 35 - Sialis annae
25 - Eloasa 36 - Sialis arvalis
26 - Hedraea 37 — Sialis atra
27 — Hydroclada 3 - Sialis bifida
8 — Lamprolepida 39 - Sialis bilineata
29 - Limacochara 40 - Sialis bilobata
30 - Mambara 41 — Sialis californica
31 -~ Mecytha 42 — Sialis chilensis
3 —~ Parasoidea 43 — Sialis concava
33 — Praesusica 44 -~ Sialis contigua
34 — Pseudanapaea 45 - Sialis cornuta
35 — Pygmaeomorpha 46 - Sialis didyma
36 -~ Scopelodes 47 — Sialis dorochovae
37 — Squamosa 48 — Sialis dorsata
38 — Thosea 49 - Sialis dreisbachi
39 50 - Sialis elegans
51 - Sialis flavicollis
52 - Sialis formosana
53 — Sialis freouens

14 lines, 310 characters selected Spaces: 2 YAML



High resolution (taxonomic quality)

100 slide capacity
whole-slide image for label data
high resolution of specimen area

Olympus VS120-SL microscope slide scanner



Key components for slide processing

Easy peel, strong adhesive, catalog # labels

Jig (form) for consistent, uniform placement of
slides for scanning/imaging

Software to split image into individual slides,
and save them as individual files

Software to rename files and/or add metadata



Other resources

Oboyski - iDigBio presentation on slide scanning

https://www.idigbio.org/wiki/index.php/File:Scanning Microscope Slides Oboyski.pdf

iDigBio Slide Scanning Working Group meetings

https://www.idigbio.org/wiki/index.php/Fluid Preserved Arthropds

- Colin Favret
- Gisele Canales

Inselect - image processing software

Paper - http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4658125/
Webinar - http://idigbio.adobeconnect.com/p7qo63aeo4a/

poboyski@berkeley.edu


https://www.idigbio.org/wiki/index.php/File:Scanning_Microscope_Slides_Oboyski.pdf
https://www.idigbio.org/wiki/index.php/Fluid_Preserved_Arthropds
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4658125/
http://idigbio.adobeconnect.com/p7qo63aeo4a/

