University of Colorado Herbarium Partners in Existing Networks
“Lichens and Bryophytes: SensstIndicators of Environmental
Quality and ChanganNorkflow.

The goal of the Lichen and Bryophyte PEN project is to capture images of label adataNorth
Americanspecimens so they can be analyzed using optical character recognioce the label data

has been captured it is uploaded to the University of Wisconsin so the images can be read using optical
character recognition (OCR). The Univemsit¢olorado Herbarium (COLO) Liched Bryophyte

Collection was nogorted geograplually and dichot have a barcode or global unique identifier (GUID).
Specimens housed at COLO are stored in drawenslividualspecimen packet@he collectiondoes na
useherbarium sheetsor any of the lichen and bryophyte collectionLabel data is affixed to the front

of each packet and annotation labels are generally affixed to the back of each fagkes 1).

Workflow

The initial workflow started by separagrNorth American and neNorth American specimens for any
species that occupied two or more drawers in the collection. Specimens from Colorado were also
separated and marked with blue index cards to keep continuity between the vascular andscuiar
callections.

Prelmaging

Species from the target area are removed from the collection and moved to a staging area. At this point
a barcodgaka GUIDis placed on the bottom right cornef the back of each packeEigurel). To

minimize wear and radce the potential of the barcode being removed accidentalig, GUID is not

placed on the edge of the packetWhile the GUID is being applied to each specimen, specimens are also
further separated geographically to help facilitate skeletal data capture at the imaging <E&yeO

opted to capture geographic information while imaging to create database thainwarediately handle

both taxonomic androadscale geographic queriesnitial results indicate that we can barcode

specimers at a rate of approximately 3@&pecimens per hour without sorting geographically in the
process. Sorting does slow down the prexef aplying GUIDs to approximately 28pecimens per

hour, however, sorted specimens are igeal at a faster rate because fewer changes need to be made to
collect geographic skeletal dat&/hen batches of specimens are from the same aeeg Bouber

County Colorado geographic and taxonomic information pass from one record to the next allowing the
imager to capture taxonomic and geographic location for all specimens without the need to type or
change settings. This is particularly helpful foraaref the collection that are well represented such as
Colorado and Utah where there are often multiple specimens from the same county.
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Figurel. Atypical packet from COLO with an annotation label affixed to the back and dBai&dein
the lowerright cornerset in from the corner



Imaging

COLO uses a copy stand with a mour@ashon EOS 5D Markcdéimera and an Ortech PhotoBox. Images
are captured as JPEGs to conserve storage space and to optimize the images fomageR thahave

too high ofaresolution can cause problems inthe OCR procBse.c ause t he maj ority
annotation labels are adhered to the back of packets we are able to capture both the original and
annotated specimen information in a single image. Imagesapeured with the original caction

information upside down with the orientation of the text beingrrected during post process using
Photoshop.

The imaging station is set up using a guide packet to maintain consistency between images. Under the
camemr live view mode there is the ability to bring up a grid to break the fieldesf into equal squares
(Hgure2). Setting the grid view t@ X 2allows the user to determine the middle of the image. The

guide packet should be positioned to reflect timéddle of the image. This ensures that future batch
processing such as cropping will find the same line on the specimen.

Specimens that are sorted geographically during the barcoding process can be imaged at a rate of
approximately 100 per hour. Thgan increase from approximately 80 images per hour when
specimens are not organized. The increase in imaging rate is attributed to a more streamlined skeletal
data capture procesand the ability to persist information from one record to the next
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33 grid
Shooting video requires a memory card in the camera 6x4 g"d

Customize grid

Fgure2. Using a custom 2 x 2 allows the imager to quickly find the center of the image and allows the
use of the grid to assure the fold of the patkepresents the center of eadmage captured.

COLO has found that images taken with the sett{sgenin Fgure 3) seem to give good results with

optical character recognitionlmages that are relatively brightithout being washed out seem to run
through OCR better than dark images.
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Shooting menu

Picture Style Standard
Detail set 0,4,0,0
Register User Defined style

WB SHIFT 0,0

Other Functions...

Figure3. Very dark and very bright washed out images do not @EIR COLO uses the settings above
to create a balance between the two extremes and seems to produce images that OCR well.

Capturing Skeletal Data

Skeletal Data is capturadhile imagingusing a Java application written by Robert Anglin at the
Universityof WisconsinKigures 47). The first step in setting up the tool is to point the application to

the folder where images are being savekhis is done ithe “Working Foldéertab (Fgure4) of the

application. The tool utilizes a processing folder vehiemages are stored by Digital Photo Professional
before the tool renames the images and a destination folder where the images are moved after they are
renamed and skeletal data are capture@OLO images specimens into the Public folder on the C drive
soimages can be accessed by any user.
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I Working Folder [ Select Data Sources | Persist Metadata | EnterData | Manage Data [ Archive Data |

Working Folder: C:\Users\Public\Pictures\Ryan.

Processing and destination folders have been created within the working folder. The
processing folder will be monitored for incoming files from the camera. The destination
folder will receive files after processing. The working folder cannot be changed after
the session has been started.

Set your camera to send images to C:\Users\Public\Pictures\Ryan\processing.

Select a New Working Folder

L A

Figue 4. Use this tab to select the folder where images will be saved prior to being renamed using the
application.

The Imaging Workflow Application is set up to allow for end users to populate thedaxadropdown

menu with any .tab file they choose. For this project we are using two aggregatednst®r lichens

and one for lbyophytes. Select the appropriate file for the collection you are currently imaging using the
“Upl oad a N euton b seectifgieither the lishen oryophyte list(Fgure5). This only

needs to be done at the start of each collection. The taxonomy files will automatically load after they
are set the first time.The data source section dealing with exateds na applicable for COLO as

exsiccate have been separated and are filed taxonomically.
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( Working Folder [ SelectData Sources | Persist Metadata | Enter Data | Manage Data | Archive Data |

The scientific name file has been used to populate the dropdown.

Upload a New Name File ‘ «

Upload an Exsiccati Data Text File [] Column names in first row

Upload

Set Exsiccati Name Column >
Set Exsiccati Number Column > EB
Set Exsiccati Scientific Name Column > 3

N -

L A

Figureb. Use this tab to upload the .tab file that contains the list of lichens or bryophyte scientific
names.

The persist metadata tab is where the real powerlef application becomes apparent especially when
specimens have been sorted geographically. ‘Tiee r ®tadat tatMFHgure6) allows for

information to be applied across multiple specimemdy requiring the user to make changes as the
geography of te specimens changeThigab also allows for imager name, institution code and name to
be applied to every speciment COLO we set the tool to pistsscientific name, country, the state or
province field and county.
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( Working Folder | Select Data Sources | Persist Metadata | Enter Data | Manage Data | Archive Data |

Collection-specific Metadata (persists between sessions)

Image Recorder Name !Ryan Allen ‘
” Institution Code ‘COLO ‘
Institution Name |University of Colorado ]

Collection Code ‘ |

Collection Name ‘ ‘

Select metadata fields to persist between images

[ ] Collection Date  [v] Country [v] State

[ ] County [] Collector [] Collector Number
[v] Scientific Name [ | Exsiccati [ ] Exsiccati Number
[v] Label Type [11D Qualifier

L

Figure6. This tab allows for the imager to select what metadata will be applied to each image.
Collection specific metadata will appear on every image across different sessions unless it is changed.
The bottom half of the interface allows the imager to selecawield informationwill persist from

image to image.

The * |t tab Fgurd7)is used to populate the skeletal file.n& scientific name, countrgtate

or provinceand countywere set to persist from record to record ti@agerwill only nesd to enter this
information as it changesAt the end of the dayimages are moved from the imaging computer to the
server. Post processing takes place on a different computer. Moving the images ensures they are
backed up and allows them to be accéssion the post processing computéWe recommend editing

the “.tab files for geography to contain only areas that are applicable to the project. This can be done
by opening the .tab files provided with the imaging tool and removing locations thatcar@pplicable

to the project. Collecting geographic information does go above the minimum standards for the
collection of skeletal data but we have found that imagers tend to be able to maintain focus for longer
periods of time and generally find the irmag process less tedious.
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(Working Folder | Select Data Sources | Persist Metadata || Enter Data | Manage Data | Archive Data |

Barcode l

Scientific Name ‘ V‘

ID Qualifier

Collector Number

|
Collector |
|
|

Collection Date

Country v
State/Province v
County |
Exsiccati v
Exsiccati Number A
Label Type I

Click "New Session" to begin monitoring the processing folder

New Session

L A

Figure7. This is the interface where all of the metadata is captured. Any item checked jyertsist
metadata tabwill carry over from specimen to specimepersisted information can be changed at any
time by overwriting he information contained in the field. i.e. if the imager changes the county from
Boulder to Clear Creek before submitting the image the next image would be prepopulated with Clear
Creek for the county field.

Post Imaging

Before images can be uploaded to the server they need to be processed using Photoshop so all of the
text is facing the same direction. Photoshop allows for bulk processing of imaggsusimbination of
PhotoshopActions and atomationtools. Actions allow # user to set up a set of predefined processes

to be run on an image. In our case we set Photoshop to select the top half of each image and freeform
rotate this portion of the image to create a single image that includes both the label information and the
barcode. Thisprocess is then associated with eoplet that can be placed on the computer desktop.

Tocreate an Ation, navigate to Widow and then ActionsHgure8) to bring up the Ations options. To

create a new Ation click thﬂ button near the lottom right of the Actions options figure9). COLO
rotates, selects the top half of the image does a freeform rotation sanes themage using anaion

(Figurel0). To start recording thection click th’ button, and to complet the Action click @ the

. button. A summary of what steps are taken in #ketion can be seen iRgurell.



PS File Edit Image Layer Type Select Filter 3D \View Window
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Brush F5
Brush Presets
Channels
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Figure8. To launch the Ations function navigate to the windows tab and select Actions.

Actions
E w @ Default Actions
| P Vignette {selaction)

= b Frame Channal - 50 ...

p Wood Frame - 50 pic.. -

Figure9. Clicking on the folded paper icon will start the process of creating a new Action.




Actions
w (01.15action

w SetSalection
Ta: rectzngle
Top: 0 Inches
Left: 0 Inches
3,111 Inches
Right: 52 Inches

Rotate current leyer

Angle: 1807

Matte: none
In: C:iUsers\jjallen!Deskiop\pen...

Clse

Figurel0. Suggestedction setting to locate the center of an image crop it and rotate the top half of the
image. This also directs the image to be saved in a spkpificessed folder.

B-44778
= Niphotrichum cane
Bednarek-Ochyra & Ochy

B-14778
Niphotrichum  canes
Bednarek-Ochyra & Ochy

i T W B

Figurell. Representsa visuabf the steps in théictionprocess used by COLDhe top half of the
image is selected using &ction and the top half of the image is rotated using a free form rotation so
all text on theimage is facing the same direction.

To facilitate processing images a Droplet can be created on the desktop to rdattbe without the

user needing to open Photoshop (the program will still open but it wi@as a result of starting the
Droplet). To map a set oActionsto a Droplet navigate to the File Tab select Automate dindlly select

Create DropletRigure12). Foldersofimges can be *“ dmopepiqgoreaddwill mitiateo t he



the series of instruction for each image in the folder. Tkeletal file does not have to be removed from
the folder before processingCOLO saves itsdplets to the desktop for easy accesgy(ires13 and 14).

PS Fie Edit Image Layer Type Select Filter 3D View Window Help
Mew... =
F  Width: Height: Refine Edge...
Open...
Browse in Bridge... Alt+Ctrl+ QO
Browse in Mini Bridge...
Open As.. Alt+Shift+Ctrl+0
Open as Smart Object...

Open Recent

Close Crl+W
Close All Alt+Ctrl+W
Close and Go to Bridge... Shift+ Ctrl+W
Save Ctrl+5
Save As... Shift+ Ctrl+5
Check In...

Save for Web... Alt+Shift+Ctrl+5
Rewvert F12

Place...

Import 4

Export »

Scripts 4 PDF Presentation...

Create Droplet...

Print... Ctrlep Crop and Straighten Photos

Print One Copy Alt+Shift+ Ctrl+P Contact Sheet IL..

Exit Ctrl+Q Conditional Mode Change...
Fit Image...
Lens Correction...
Merge to HDR. Pro...

Photomerge...

Mini Bridge Timeline

Figurel2. Soring Actionsto Dropletsallowimages to be batch processeg bimply dropping #lder on
aDroplet icon.



Create Droplet &J

Save Droplet In _
OK
C:\Users\jjallen\Desktop\pen_images_to_upload\2012-12-10\PEN_Droplel2_10texs «
Play
Set: Default Actions -
Action: FETE e - «

7] Override Action "Open” Commands
[T]Include All Subfolders

"] Suppress File Open Options Dialogs
"] Suppress Calor Profile Warnings

Destination: MNone -

Override Action "Save As” Commands
File Naming

Document Name extension

1

windows Mac 05 Unix

Errors:  Stop for Errors -

Save As

Figurel3. Saving the Ebplet to the desktop allows for easy accegghout the need to open Photoshop
and selecting théction.

Ps

PEM_Proce...

Figue 14. After creating the Boplet it will appear on the desktop and you can drag arapdolders of
images onto the Bplet to perform theActions.

COLO uses few differentDropletsand Actionsto facilitate post processing. Periodically COLO

Specimens have anretion labels affixed to the inside of packekgUre15). Specimens with interior

annotation labels are imaged twice; once for the outside of the packet and once for the inside. The

inside image should always be the second one captured. The ImaghgilT@automatically assiga

“_a” to the end of t he b acapturedferthe samespesimmaboth t wo pi ct
i mages need to be capt ur e drthe setondirmagenwilistoverwriie t he “ En
the main imageKigure16). COLO also usedaopletandAction that selects and rotates the top half of



the image just below the center line. This is helpful for situations when the image is not perfectly
aligned or an accession number is stamped right at the packetFiojdré17).

Phil

onotis fontana (Hedw.) Brid. var. fontana

Philonotis fontana (Hedw.) Brid. var. fontana

~ Dana Griffin, 111 April 1996
_ Dana Griffin, 111 April 1996

Figurel5. The inside annotation Bplet selects the bottom half of the image and crops the image to
include only the area that contains information.



File Edit View Bookmark Adjustment Tools Window Help

D ®® D ®® @

Checki Chec Check3 Rotate left R

Folder | Collection(0)

esktop
§ Libraries
5| Documents
& Music
Pictures
excel merge
Lightroom
41 |, NVIDIA Corporatio|
=] PEN
destination
New folder
New folder (2)
- Videos
i James Ryan Allen
il Computer
| Network
COLO sample images
excel test
testimages

s |

COLO-E-0038558.1P5 _ COLOB 08 a G

High quality Recipe data: No Number of images: 2 Number of selected images: 1

Figurel6. In many cases the specimen cannot be documented in a single image. If there is an interior
annotation label or a label that will not fit into the standard field of view two images of the specimen
need to be captured.
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Figurel?. Periodicallythe Droplet will not select and rotate the image as desired. If the specimen is not

aligned properly or there is an accession number along the fold of the packet a different staioid
be used to better process the image.

Image submission

Imagedata are submitted to the Consortium of North American Bryophyte and Lichen Herbaria through
FTP transfer. After iages have been processed usingidets they are visually inspected for quality

and double checked to make sure nstandard images have beerocessed correctly (interior

annotations, oversized labels etc.). COLO uses FileZilla to create ftp transfers to iDigBio. After images
have been transferred theare backed up to a hard driveCOLO keeps copy of both the original

image and the pdsprocessed imagen a server and a second copy on a dedicated hard .di¢eeping

the original image allows for potential future iterations of images without the loss of image fidelity
associated with processing JPEG images.



