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Specimen workflowSpecimen workflowSpecimen workflowSpecimen workflow

� Specimen is selected for digitizationSpecimen is selected for digitizationSpecimen is selected for digitizationSpecimen is selected for digitization

� Specimen is prepared for imagingSpecimen is prepared for imagingSpecimen is prepared for imagingSpecimen is prepared for imaging

� Specimen is imaged (scanner or camera)Specimen is imaged (scanner or camera)Specimen is imaged (scanner or camera)Specimen is imaged (scanner or camera)

� PostPostPostPost----image protocolimage protocolimage protocolimage protocol

� ReReReRe----filingfilingfilingfiling



Selection: Specimen prioritization @ BRITSelection: Specimen prioritization @ BRITSelection: Specimen prioritization @ BRITSelection: Specimen prioritization @ BRIT

�Research priority (Andes to Amazon Research priority (Andes to Amazon Research priority (Andes to Amazon Research priority (Andes to Amazon BiodivBiodivBiodivBiodiv. . . . ProjProjProjProj.) .) .) .) 
�40,300 images (live+sheet)
�Types (1000 sheets)

�By geography (countyBy geography (countyBy geography (countyBy geography (county----bybybyby----county)county)county)county)
�Denton, Gillespie, Wise, 
Kendall, Montague Cos.
�Soon: Van Zandt, Cooke, Collin, 
Williamson Cos.

� By taxonomyBy taxonomyBy taxonomyBy taxonomy (Ferns of Texas(Ferns of Texas(Ferns of Texas(Ferns of Texas))))

� Promotional priorities (e.g. 4H Plant ID contest)Promotional priorities (e.g. 4H Plant ID contest)Promotional priorities (e.g. 4H Plant ID contest)Promotional priorities (e.g. 4H Plant ID contest)



Specimen selection: considerationsSpecimen selection: considerationsSpecimen selection: considerationsSpecimen selection: considerations

� Condition of sheet Condition of sheet Condition of sheet Condition of sheet (requires repair, oversized, etc.)(requires repair, oversized, etc.)(requires repair, oversized, etc.)(requires repair, oversized, etc.)

� Intended use Intended use Intended use Intended use (medicinal plant display)(medicinal plant display)(medicinal plant display)(medicinal plant display)

� Ownership/permission Ownership/permission Ownership/permission Ownership/permission (NP specimens, special (NP specimens, special (NP specimens, special (NP specimens, special collscollscollscolls, etc.), etc.), etc.), etc.)

� Historical value Historical value Historical value Historical value ((((ReverchonReverchonReverchonReverchon, Whitehouse), Whitehouse), Whitehouse), Whitehouse)

� Character identification Character identification Character identification Character identification (fertile vs. sterile)(fertile vs. sterile)(fertile vs. sterile)(fertile vs. sterile)

� Status of annotation Status of annotation Status of annotation Status of annotation (identified!)(identified!)(identified!)(identified!)

� Uniqueness Uniqueness Uniqueness Uniqueness (unlikely to be duplicated elsewhere)(unlikely to be duplicated elsewhere)(unlikely to be duplicated elsewhere)(unlikely to be duplicated elsewhere)



Specimen preparationSpecimen preparationSpecimen preparationSpecimen preparation

� Current accession stampCurrent accession stampCurrent accession stampCurrent accession stamp

� previous accession stamps (previous accession stamps (previous accession stamps (previous accession stamps (““““exexexex””””----edededed))))

� RepairsRepairsRepairsRepairs

� Contents of fragment packetContents of fragment packetContents of fragment packetContents of fragment packet

� Multiple sheetsMultiple sheetsMultiple sheetsMultiple sheets

� BarcodeBarcodeBarcodeBarcode

� Annotation/IdentificationAnnotation/IdentificationAnnotation/IdentificationAnnotation/Identification



Preparation: Accession stampsPreparation: Accession stampsPreparation: Accession stampsPreparation: Accession stamps

� Consider adding an Consider adding an Consider adding an Consider adding an ““““exexexex”””” to a previous accession stamp rather to a previous accession stamp rather to a previous accession stamp rather to a previous accession stamp rather 
than obscuring it with a line or text.than obscuring it with a line or text.than obscuring it with a line or text.than obscuring it with a line or text.

ex



Preparation: Fragment packet contentsPreparation: Fragment packet contentsPreparation: Fragment packet contentsPreparation: Fragment packet contents

� When material available in the fragment packet is not When material available in the fragment packet is not When material available in the fragment packet is not When material available in the fragment packet is not 
represented elsewhere on the sheet:represented elsewhere on the sheet:represented elsewhere on the sheet:represented elsewhere on the sheet:



Preparation: BarcodePreparation: BarcodePreparation: BarcodePreparation: Barcode

� Each sheet is assigned a barcode, placed along the bottom edge Each sheet is assigned a barcode, placed along the bottom edge Each sheet is assigned a barcode, placed along the bottom edge Each sheet is assigned a barcode, placed along the bottom edge in in in in 
a parallel position, as close to the center of the sheet as possa parallel position, as close to the center of the sheet as possa parallel position, as close to the center of the sheet as possa parallel position, as close to the center of the sheet as possible. ible. ible. ible. 

Code 39 Barcode Code 39 Barcode Code 39 Barcode Code 39 Barcode (format)(format)(format)(format)

1 5/81 5/81 5/81 5/8”””” x 5/8x 5/8x 5/8x 5/8””””

Alphanumeric, variable length,  Alphanumeric, variable length,  Alphanumeric, variable length,  Alphanumeric, variable length,  

universally compatible, archivaluniversally compatible, archivaluniversally compatible, archivaluniversally compatible, archival----
quality, selfquality, selfquality, selfquality, self----adhesiveadhesiveadhesiveadhesive

(~US$31 for 1000)(~US$31 for 1000)(~US$31 for 1000)(~US$31 for 1000)

Currently used at BRITCurrently used at BRITCurrently used at BRITCurrently used at BRIT



Preparation: Multiple sheet specimensPreparation: Multiple sheet specimensPreparation: Multiple sheet specimensPreparation: Multiple sheet specimens

� Consider each  sheet a separate object, assigned a unique barcoConsider each  sheet a separate object, assigned a unique barcoConsider each  sheet a separate object, assigned a unique barcoConsider each  sheet a separate object, assigned a unique barcodededede

�Sheets are identified as belonging to a multiple set with a Sheets are identified as belonging to a multiple set with a Sheets are identified as belonging to a multiple set with a Sheets are identified as belonging to a multiple set with a 
handwritten note above the barcode handwritten note above the barcode handwritten note above the barcode handwritten note above the barcode 



Specimen imagingSpecimen imagingSpecimen imagingSpecimen imaging

� EquipmentEquipmentEquipmentEquipment

� Training and staffingTraining and staffingTraining and staffingTraining and staffing

� Storage of archival, master and delivery filesStorage of archival, master and delivery filesStorage of archival, master and delivery filesStorage of archival, master and delivery files

� Production of derivative filesProduction of derivative filesProduction of derivative filesProduction of derivative files

� Web interface and accessWeb interface and accessWeb interface and accessWeb interface and access

� Transition plan across technologies for preservationTransition plan across technologies for preservationTransition plan across technologies for preservationTransition plan across technologies for preservation



Imaging: EquipmentImaging: EquipmentImaging: EquipmentImaging: Equipment

� Capture device Capture device Capture device Capture device 
� Epson Expression 1640 XLEpson Expression 1640 XLEpson Expression 1640 XLEpson Expression 1640 XL
� Epson Expression 10000XLEpson Expression 10000XLEpson Expression 10000XLEpson Expression 10000XL----GAGAGAGA
� Canon EOS 5D Mark IICanon EOS 5D Mark IICanon EOS 5D Mark IICanon EOS 5D Mark II

� Physical support for device (Physical support for device (Physical support for device (Physical support for device (copystandcopystandcopystandcopystand, , , , herbscanherbscanherbscanherbscan))))

� Computer (laptop or desktop)Computer (laptop or desktop)Computer (laptop or desktop)Computer (laptop or desktop)

� Scale barScale barScale barScale bar

� Color bar / Grey scaleColor bar / Grey scaleColor bar / Grey scaleColor bar / Grey scale

� Black photo mat to frame sheetBlack photo mat to frame sheetBlack photo mat to frame sheetBlack photo mat to frame sheet

� Capture software (usu. included with capture device)Capture software (usu. included with capture device)Capture software (usu. included with capture device)Capture software (usu. included with capture device)

� USB Barcode scannerUSB Barcode scannerUSB Barcode scannerUSB Barcode scanner



Imaging: Color Management System Imaging: Color Management System Imaging: Color Management System Imaging: Color Management System (or lack thereof)(or lack thereof)(or lack thereof)(or lack thereof)

� The controlled conversion between the color representations of The controlled conversion between the color representations of The controlled conversion between the color representations of The controlled conversion between the color representations of 
various devices (scanner, camera, monitor) and the object.various devices (scanner, camera, monitor) and the object.various devices (scanner, camera, monitor) and the object.various devices (scanner, camera, monitor) and the object.

� We utilize color and grey scales that are captured at the same We utilize color and grey scales that are captured at the same We utilize color and grey scales that are captured at the same We utilize color and grey scales that are captured at the same 
time as the object, for future adjustments.time as the object, for future adjustments.time as the object, for future adjustments.time as the object, for future adjustments.

�Replaced periodically (6 Replaced periodically (6 Replaced periodically (6 Replaced periodically (6 mosmosmosmos))))

ColorCheckerColorCheckerColorCheckerColorChecker
((((GretagGretagGretagGretag----Macbeth)Macbeth)Macbeth)Macbeth)

xritephoto.com (~US$70)

Kodak QKodak QKodak QKodak Q----13 Color Separation13 Color Separation13 Color Separation13 Color Separation
(with grey scale)(with grey scale)(with grey scale)(with grey scale)

adorama.com (~US$24)



ColorCheckerColorCheckerColorCheckerColorChecker Kodak QKodak QKodak QKodak Q----13 & grey scale13 & grey scale13 & grey scale13 & grey scale



Forensics scale  (#6Forensics scale  (#6Forensics scale  (#6Forensics scale  (#6----3813)3813)3813)3813)
Flat color, noFlat color, noFlat color, noFlat color, no----glare plastic, no advertising,     glare plastic, no advertising,     glare plastic, no advertising,     glare plastic, no advertising,     

15 cm & 6 in.15 cm & 6 in.15 cm & 6 in.15 cm & 6 in.

redwop.comredwop.comredwop.comredwop.com (~US$10 for 10)(~US$10 for 10)(~US$10 for 10)(~US$10 for 10)

Imaging: Depicting scaleImaging: Depicting scaleImaging: Depicting scaleImaging: Depicting scale



Imaging: Capture device & frame (scanners)Imaging: Capture device & frame (scanners)Imaging: Capture device & frame (scanners)Imaging: Capture device & frame (scanners)

Epson Expression 1640 XLEpson Expression 1640 XLEpson Expression 1640 XLEpson Expression 1640 XL
on Herbscan (Kew RBG)

Epson Expression 10000XLEpson Expression 10000XLEpson Expression 10000XLEpson Expression 10000XL----GAGAGAGA
on S4 (J. Best, BRIT)



Imaging: Scanner comparisonImaging: Scanner comparisonImaging: Scanner comparisonImaging: Scanner comparison

nono>>11” x 17”
USB 2.0, 

FireWire (IEEE 1394)

USB 2.0transfer

nono3D

1-2 min6 minspeed

~216 MB~216 MBfile size

.TIF +.TIF +file format

≥ 2400dpi≥ 1600dpiresolution

~ US$200
(S4)

~ US$4100 
(herbscan)

frame cost

~ US$2500discontinueddevice cost

10000XL1640XL



Epson Expression 10000XLEpson Expression 10000XLEpson Expression 10000XLEpson Expression 10000XL----GA GA GA GA on S4 (J. Best, BRIT)



3333----D specimens are difficult to image with scannerD specimens are difficult to image with scannerD specimens are difficult to image with scannerD specimens are difficult to image with scanner



Imaging: Camera Imaging: Camera Imaging: Camera Imaging: Camera 

yes>>11” x 17”

USBtransfer

yes3D

1/25 secspeed

25MB (RAW), 6MB 
(JPEG), 123MB (TIF)

file size

RAW (.CR2) & JPEGfile format

21.1MPresolution

~ US$950frame cost

~ US$2900*device cost

Camera

*Camera cost includes body, 50mm macro, 16GB card, AC adapter



Imaging: CameraImaging: CameraImaging: CameraImaging: Camera

� DepthDepthDepthDepth----ofofofof----field, or height of focus area is significantly larger when field, or height of focus area is significantly larger when field, or height of focus area is significantly larger when field, or height of focus area is significantly larger when 
using a camera.using a camera.using a camera.using a camera.

ScannerScannerScannerScanner CameraCameraCameraCamera

� Speed of capture (0.25 s)Speed of capture (0.25 s)Speed of capture (0.25 s)Speed of capture (0.25 s)
� CostCostCostCost
� Servicing Servicing Servicing Servicing 
� Ease of transportEase of transportEase of transportEase of transport
� Flexibility (for various situations)Flexibility (for various situations)Flexibility (for various situations)Flexibility (for various situations)
� Less damaging to specimenLess damaging to specimenLess damaging to specimenLess damaging to specimen
� Smaller archival file sizesSmaller archival file sizesSmaller archival file sizesSmaller archival file sizes

� More time spent adjusting More time spent adjusting More time spent adjusting More time spent adjusting 
camera settings ( but less on camera settings ( but less on camera settings ( but less on camera settings ( but less on 
specimen)specimen)specimen)specimen)
�Capture format requires Capture format requires Capture format requires Capture format requires 
processing (but allows more processing (but allows more processing (but allows more processing (but allows more 
flexibility)flexibility)flexibility)flexibility)
�Smaller archival file sizesSmaller archival file sizesSmaller archival file sizesSmaller archival file sizes



Imaging: Camera costImaging: Camera costImaging: Camera costImaging: Camera cost

� Canon EOS 5D Mark II (Canon EOS 5D Mark II (Canon EOS 5D Mark II (Canon EOS 5D Mark II (US$US$US$US$2500)2500)2500)2500)

� Canon EF 50 mm f/2.5 macro (Canon EF 50 mm f/2.5 macro (Canon EF 50 mm f/2.5 macro (Canon EF 50 mm f/2.5 macro (US$US$US$US$300)300)300)300)

� Canon ACKCanon ACKCanon ACKCanon ACK----E6 ac adapter (E6 ac adapter (E6 ac adapter (E6 ac adapter (US$US$US$US$130)130)130)130)

� 16 GB CompactFlash card16 GB CompactFlash card16 GB CompactFlash card16 GB CompactFlash card ((((US$US$US$US$50)50)50)50)

�Remote release RSRemote release RSRemote release RSRemote release RS----80N3 80N3 80N3 80N3 (US20)(US20)(US20)(US20)
____________________________________________________________________________________________________

�Bencher Copymate II Bencher Copymate II Bencher Copymate II Bencher Copymate II 
Fluorescent TableTop Fluorescent TableTop Fluorescent TableTop Fluorescent TableTop 
Producer (Producer (Producer (Producer (US$US$US$US$970)970)970)970)
________________________________________________________________________________________________

TOTAL: US$ 3970TOTAL: US$ 3970TOTAL: US$ 3970TOTAL: US$ 3970



Image capture & processingImage capture & processingImage capture & processingImage capture & processing

� Scanners:Scanners:Scanners:Scanners:
�Capture in .TIF (~216 MB) @ 600 dpiCapture in .TIF (~216 MB) @ 600 dpiCapture in .TIF (~216 MB) @ 600 dpiCapture in .TIF (~216 MB) @ 600 dpi
�Archive in .TIFArchive in .TIFArchive in .TIFArchive in .TIF

�Camera:Camera:Camera:Camera:

14  
MB

123 
MB

25+  
MB

7  
MB

25    
MB

.JPG.TIFJP2.DNG.JPGRAW 
(.CR2)

ExtractedConvertedCapture



Image: PostImage: PostImage: PostImage: Post----capture editingcapture editingcapture editingcapture editing

Extracted TIF, no editingExtracted TIF, no editingExtracted TIF, no editingExtracted TIF, no editing Extracted TIF, editedExtracted TIF, editedExtracted TIF, editedExtracted TIF, edited



Improvement required during image captureImprovement required during image captureImprovement required during image captureImprovement required during image capture



Image workflow: captureImage workflow: captureImage workflow: captureImage workflow: capture

� Utilize an identifier that will allow for ease of searching witUtilize an identifier that will allow for ease of searching witUtilize an identifier that will allow for ease of searching witUtilize an identifier that will allow for ease of searching without hout hout hout 
resorting to an external file or dbase.resorting to an external file or dbase.resorting to an external file or dbase.resorting to an external file or dbase.

�Include ownershipInclude ownershipInclude ownershipInclude ownership

� If including numerical values from barcode, consider entry via If including numerical values from barcode, consider entry via If including numerical values from barcode, consider entry via If including numerical values from barcode, consider entry via a a a a 
USB barcode scanner to avoid errors. USB barcode scanner to avoid errors. USB barcode scanner to avoid errors. USB barcode scanner to avoid errors. 

� Legacy images: use OCR to scan for Legacy images: use OCR to scan for Legacy images: use OCR to scan for Legacy images: use OCR to scan for 
barcode to rename images.barcode to rename images.barcode to rename images.barcode to rename images.

e.g.e.g.e.g.e.g.

BRIT02345.TIFBRIT02345.TIFBRIT02345.TIFBRIT02345.TIF

Epson scan softwareEpson scan softwareEpson scan softwareEpson scan software
(screen capture)(screen capture)(screen capture)(screen capture)



PostPostPostPost----imaging protocol: specimenimaging protocol: specimenimaging protocol: specimenimaging protocol: specimen

� BRIT considers a sheet BRIT considers a sheet BRIT considers a sheet BRIT considers a sheet ‘‘‘‘digitizeddigitizeddigitizeddigitized’’’’ if it has been:if it has been:if it has been:if it has been:
1.1.1.1. ImagedImagedImagedImaged
2.2.2.2. DatabasedDatabasedDatabasedDatabased

� To denote what stage a sheet is at, they are stamped:To denote what stage a sheet is at, they are stamped:To denote what stage a sheet is at, they are stamped:To denote what stage a sheet is at, they are stamped:

1.1.1.1. IMAGEDIMAGEDIMAGEDIMAGED (imaged)(imaged)(imaged)(imaged)
9 Apr 20119 Apr 20119 Apr 20119 Apr 2011

2.2.2.2. ““““Recorded in AtriumRecorded in AtriumRecorded in AtriumRecorded in Atrium”””” (databased)(databased)(databased)(databased)



9 Apr 2011

APIACEAE
Cicuta maculata L.

A. K. Neill (BRIT) 9 April 2011

Date is handwritten Date is handwritten Date is handwritten Date is handwritten 
in pencil, and changed to in pencil, and changed to in pencil, and changed to in pencil, and changed to 
indicate that new indicate that new indicate that new indicate that new 
annotations affixed to the annotations affixed to the annotations affixed to the annotations affixed to the 
sheet have been sheet have been sheet have been sheet have been 
databased.databased.databased.databased.



Image workflowImage workflowImage workflowImage workflow

Capture device     Capture device     Capture device     Capture device     ���� Computer    Computer    Computer    Computer    ���� Image Processing  Image Processing  Image Processing  Image Processing  ���� Image Image Image Image 
serverserverserverserver serverserverserverserver

Linux
image 

processing 
server

Djakota
image 
server

Linux
storage
server



atrium.brit.org



1111 2222 3333

4444

BRITBRITBRITBRIT’’’’ssss Digitization Studio Digitization Studio Digitization Studio Digitization Studio 


