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What is CalBug?

NSF - ADBC grant

Collaboration among the eight major
entomology collections in California

Digitize 1.2 million specimens {’(
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California Arthropod Diversity

useum of Entomology Collections

Online
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Digitization workflow
(Optional) Legacy Specimens
Sort by locality,

date, sex, etc.

> 4

Remove labels, add
unique identifier

Error checking

¥

Manually enter data
into MySQL database

Geographic
referencing

¥

Aggregate data in J

Online crowd-sourcing
of manual data entry

¥

Take digital image,
name and save file

online cache

Optical Character
Recognition (OCR) &

Automated data parsing
. J Temporospatial

analyses

¥

Replace labels,
return to collection

Handling & Imaging Data Capture Data Manipulation



Digital camera tethered to computer
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Paracotalpa ursina

Filename = EMEC218958 Paracotalpa ursina.jpg



Why Image Specimens/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
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Notes from Nature

Citizen Science data transcription

LZO@NIVERSE

REAL SCIENCE ONLINE
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Progress

Essig Museum ...

Fully databased & georeferenced
7,891 Odonata (dragonflies, damselflies)
753 Ephemeroptera (mayflies)
2,950 Trichoptera (caddisflies)
6,394 aquatic Coleoptera (beetles)
9,271 Tephritidae (fruit flies)
27,259 Total



Progress

Essig Museum ...

Databased, but not georeferenced
5,666 Carabidae (ground beetles)
1,203 Siphonaptera (fleas)

27,225 Halictidae (sweat bees)
1,155 Andrenidae (burrowing bees)
753 Mecoptera & Neuroptera
36,002 Total (over 63,000 databased)



Progress

Essig Museum ...

Imaged, but not databased
8,800 Hesperiidae (skippers)
4,580 Sphingidae (hawk moths)
2,274 Apis mellifera (honey bees)
7,586 Chrysididae (cuckoo wasps)
79,306 Sphecidae (sphecid wasps)
102,546 Total
Being databased by Notes from Nature



Progress

Essig Museum >165,000 specimens
Cal Academy >105,000
Cal Arthro Coll.(CDFA) > 13,000
UC Davis >110,000
UC Riverside > 52,000
Santa Barbara > 13,000
San Diego MNH > 400
LA County > 2,200

>460,000 Total specimens processed
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How to batch scan slides

Equipment Process
v'Flat bed scanner 1. Sortslides (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 (at400 DPI)
5. Openscan 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




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

,“V v Style: Normal : Width: Height: Slices From Guides

Use the . Aphid_013.jpg @ 12.5% (RGB/8) x

Crop Tool

And t‘f Crop Tool C

E Perspective Crop Tool C

- ’7 Slice Tool C

Slice Tool c

F’V Slice Select Tool

To define the
individual
slides
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Doc: 45.5M/45.5M




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

A7 ~v Stle:  Normal *  Width: Height:

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

Divide Slice

(V| Divide Horizontally Into
slices down, evenly spaced

[V] Preview

Slices From Guides

M‘cw
Pay 8 935

=

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

NN TR NN

p Embiggen
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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.




File Edit Image Layer Type Select Filter 3D View Window

New... Ctrl+N e
Open... Ctrl+0O b
Browse in Bridge... Alt+Ctrl+0O
Browse in Mini Bridge...
Choose the b Open As... Alt+Shift+ Ctrl+ 0
« » Ll Open as Smart Object...
Save for Web B oen ecen
Optlon 1n the 54 Close Ctrl+W
: Al Close Al Alt+Ctrl+W
Flle menu ﬁ‘ Close and Go to Bridge... Shift+Ctrl+W
ol  Save Ctrl+S "“’" s
) Save As... Shift+Ctrl+S 05 =)
o CheckIn... 4
<, %
_L Revert 07 | B0 e
T4 Place...
{‘ Import
Aside: w W Eot
This feature was R Automate
d f f t e Scripts
Creat(_e or faster ’;‘ File Info.. Alt+Shift+Ctrl+]
loading o large G ..
images on Web sites 5 8 Print One Copy Alt+Shift+Ctrl+P
by cutting them into  FJL_5¢ Chi=Q
smaller pieces to be &%
loaded Q
simultaneously.

Doc: 33.7M/33.7M
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File Edit View Tools Help
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The result of the “Save for Web”
option is 18 individual files

4 Download
- RecentPla
Bl Desktop

u Libraries
<] Document
o' Music
I Pictures

E Videos

/% Computer
& 05 ()

a Microsoft

“ﬂ Network

Aphid_013_01.jpg

Aphid_013_03.jpg

Aphid_013_09.jpg

Aphid_013_11.jpg

Aphid_013_17.jpg

Aphid_013_02,jpg

=5

Aphid_013_04.jpg

Aphid_013_08.jpg

Aphid_013_10,jpg

EE

Aphid_013_12,jpg

Aphid_013_14,jpg

- _ﬁ

Aphid_013_16.jpg

Aphid_013_18.jpg

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 processall the files at once.

Provide
filename
template

* IrfanView

2 =
* Batch conversion

Work as:
(") Batch conversion
() Batch rename

Qutput format :

Batch conversion settings:

(@ Batch conversion - Rename result files

|JPG - JPG/JPEG Format

) [ oers |

Batch rename settings:
Name pattem:

I‘ | EMECH##### Essigella fusca fusca

Output directory for result files:
C:\Users\student\Desktop"\Label Images\images"Essigella\l

[ Use cument (look in’) directory ]

[7] Show Preview image

R

hun test rename

Use advanced options ffor bulk resize...)

- [ Opion |

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

| images v @ 7

Look in:

.. Aphids + converted
1, converted + NOT uploaded

. Essigella = Aphid_013_09.jpg
.. Loans = Aphid_013_10.jpg
.. renamed but not yet labeled |i= Aphid_013_11.jpg
. scales [=] Aphid_013_12.jpg

= Aphid_013_01.jpg
|=|Aphid_013_02.jpg
l=|Aphid_013_03.jpg
= Aphid_013_04.jpg
= Aphid_013_05.jpg
i=| Aphid_013_06.jpg

<« 1

|| Aphid_013_07.jpg
[ Aphid_013_08.jpg

=] Aphid_013_13,jpg
= Aphid_013_14,jpg
= Aphid_013_15,jpg
= Aphid_013_16,jpg
=) Aphid_013_17.jpg
i Aphid_013_18,jpg

File name: Aphid_013_18jpa
Files of type: | Alfiles (") v
[ Add ] [ Remove ] [ Move up ] [ Sort files ]
nputfles: (18) | Addal | [ Removeal | | Movedown | | Load TXT |

Preview image

C:\Users\student'\Desktop'\Label Images\images‘\Aphid_013_01jpa
C:\Users\student\Desktop\Label Images‘images"Aphid_013_02jpa
C:\Users\student\Desktop'\Label Images\imagesAphid_013_03 jpa
C:\Users\student\Desktop'\Label Images\images"\Aphid_013_04 jpa
C:\Users\student'\Desktop'\Label Images‘images"\Aphid_013_05jpa
C:\Users\student\Desktop'\Label Images\images\Aphid_013_06 jpa
C:\Users\student\Desktop'\Labe!l Images‘\images"Aphid_013_07 jpa
C:\Users\student\Desktop'\Label Images‘\imagesAphid_013_08 jpa
C:\Users\student'\Desktop'\Label Images\images\Aphid_013_09jpa
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\imagesAphid_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‘\imagesAphid_013_15jpg
C:\Users\student\Desktop'\Label Images‘\images‘Aphid 013 16.pq
‘ |

~
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Select files




Process one species at a time!

Batch file renaming with IrfanView

| rBatch rename settings

Create name pattern ﬁ "

Use # symbol for digits
Provide the starting number é

Name pattem:  EMECHHAHHAEHA Essigella fusca fusca

SN
=

For numbers/digits:

= old file name, without extension

= one digit, number

Starting counter: 351018

|| Remember last rename counter (set as start)

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

Copy original/input files to output directory {recommended)

Increment: 1

with
with
with

(@ 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

&
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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 OSJpg

Aphid_013_10.jpg

S b

Aphid_013_12.jpg

Aphld 013 14Jpg

Aphid_013_16.jpg

Aphid_013_18.pg

EMEC361018
Essigella fusca
fusca.jpg

EMEC361022
Essigella fusca
fusca.,pg

D

EMEC361026
Essigella fusca
fusca.jpg

EMEC361019
Essigella fusca
fusca,jpg

E 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

EMEC361029
Essigella fusca
fusca.jpg

EMEC361028
Essigella fusca
fusca.jpg

EX|lE¥E F F E.E

EMEC361030
Essigella fusca
fusca.,pg

EMEC361034
Essigella fusca
fusca.jpg

EMEC361031
Essigella fusca
fusca.jpg

EMEC361035
Essigella fusca
fusca,jpg

EMEC361032
Essigella fusca
fusca.jpg

EMEC361033
Essigella fusca
fusca.jpg
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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.



400 DPI
Seems to
provide 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 is cutting out
and sticking on the Unique ID labels (we are
working on getting pre-cut archival quality
stickers)

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



How to batch scan slides

Equipment Process
v'Flat bed scanner 1. Sortslides (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 (at400 DPI)
5. Openscan in Photoshop
Software 6. Create an “Action” to
v'Scanner software Divide scan -> individual slides
v Photoshop 7. “Save for Web”
v IrfanView 8. Rename with IrfanView



