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NYBG Digitization Workflow

Bar::qde Seecimens Transport Image Capture Re.file
Curate F|Ied.as. .Name . specimens to Sheets: +80-125/hr )
Geographic Filing Region Imagine Lab Loose Packets/boxes: +40/hr Specimens
+100/hr 8ing Multiple packets on sheet: +35/hr
Camera raw files saved: Image post-processing R Batch Rename & QC
E D
Imaging Station Computer HDD > Adobe Lightroom —_ xch)rltheJr;an(:lves —_ Bardecode Filer
Centralized Storage Area Network Embed metadata ! PowerShell Script
A4 \ A2
KE EMu Database Batch OCR JPEGs Archive
IPEGs + OCR Text ABBYY FineReader Corporate DNG
Rapid Data Entry: +30/hr P
Publish Data + JPEGs Online Share Data + JPEGs via IPT
NYBG Virtual Herbarium GBIF, iDigBio, Symbiota Portals
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Image Capture

Digitization Station:

Full-frame dSLR, 50mm macro lens, copy
stand, lightbox (or LED panels), computer

Software: camera-proprietary for remote
shooting and raw image viewing

Manual camera settings specific to each
light source/station

Capture camera raw

Save files to imaging station computer hard
drive and centralized SAN

Workflow:

Cart specimens to Imaging Lab

File names: Digitizer _ YYYYMMDD_HHMMSS

QC focus and exposure, 1st image, then every 20
Capture 1 image per barcode (more if necessary)
Stamp as “Imaged”

Refile specimens in Herbarium
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Camera Settings

Step 1: Exposure

%y Camera Contral Pro =
* Manual exposure mode ile WS S —TYS
* Shutter speed range: 1/50 - 1/80 sec o, MR
* Aperture range: f/8 - f/11 Exposure 1 |Exposure 2 | storage | Mechanial | image Processing | Move |
e 1SO: 100
e Adjust shutter speed, aperture, and ISO settings
until target white values are achieved. Es:m’:dd [METUEI - E'] .

* Optimize exposure for entire frame.
Aperture: [] (I (] 2

Exposure Comp.: @ y E] 0EV
Flash Comp.: | P DEV
Flexible Program; |« 0

Exposure Preview

RGB
19. | white (.05%) 243 | 243 | 242 | 96.539 | -0.425| 1.186
20. | neutral 8 (.23*) 200 | 200 | 200 | 81.257 | -0.638 | -0.335
21. | neutral 6.5 (.44") | 160 | 160 | 160 | 66.766 | -0.734 | -0.504
22. | neutral 5 (.70*) 122 1122 [ 121 | 50.867 | -0.153 | -0.27
23. | neutral 3.5 (.1.05%) 85| 85| 85| 35656 | -0.421 | -1.231
24, | black (1.50") 52| 52| 52| 20.461 | -0.079| -0.973
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Camera Settings

Step 2: White Balance

* Fine tune until target white values are achieved. (7. rue woie sammee ==
G
_ * r Preset manual d-1
by
““%;}%ﬁﬁ. G-M:
Step 3: Manual Focus
* In live view, at 100% magnification, focus on v
collection label. —_——
» Use gaffer tape on lens to prevent zoom
creep over time.
19, | white (.05*) 243 | 243 [ 242 | 96539 | -0.425 [ 1.186
20. | neutral 8 (.23*) 200 | 200 | 200 | 81.257 | -0.638 | -0.335
21. | neutral 6.5 (.44*) 160 | 160 | 160 | 66.766 | -0.734 | -0.504
22. | neutral 5 (.70%) 122 (122|121 | 50.867 | -0.153 | -0.27
23, | neutral 3.5 (.1.05*) 85| 85| 85| 35.656| -0.421 | -1.231
24, | black (1.50*) 52| 52| 5220461 -0.079 | -0.973
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Image Capture: Loose Packets/Boxes

Loose packets or boxes ‘ Imag_ing occurs in
lightbox.
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Image Capture: Loose Packets

* Place a clean, blank herbarium sheet inside the lightbox.

* Place the individual packet inside the lightbox.
* Open packet and gently remove plant material:

* If large and easily handled, use forceps to place the
material onto the herbarium sheet, or onto a small
rectangular piece of herbarium paper.

* If small and/or not easily handled without causing damage,
gently funnel material from packet into a clean petri dish or
onto small piece of paper.

* Neatly display the specimen material. If placed on a small piece
of paper, orient rectangle parallel to edges of herbarium sheet.

* Close packet and place on herbarium sheet, ensuring:
* Entire collection label is visible
* Barcode is visible

* As many annotations as possible are visible (without
obscuring collection label)

* Packet is oriented straight relative to sheet
* Photograph specimen.

* If needed, capture additional images of remaining annotations,
other side(s) of specimen, ensuring barcode number is always
visible.

* Stamp packet as “Imaged”

* Return specimen material to packet R York BOTANICAL GARDEN



Image Capture: Small Boxes

* Place a clean, blank herbarium sheet inside the lightbox
* Place the individual specimen box inside the lightbox
* Open box and gently remove plant material:

* If large and easily handled, use forceps to place the
material onto the herbarium sheet, or onto a small
rectangular piece of herbarium paper

* If small and/or not easily handled without causing damage,
gently funnel material from packet into a clean petri dish or
onto a small rectangular piece of herbarium paper

* Neatly display the specimen material. If placed on a small piece
of paper, orient rectangle parallel to edges of herbarium sheet.

* Display box and loose collection and annotation labels on the
sheet, ensuring:

* Entire collection label is visible

* Barcode is visible

i

* As many annotations as possible are visible (without
obscuring collection label)

* Boxis oriented straight relative to sheet

* Photograph specimen. If needed, capture additional images of
remaining annotations and/or other side(s) of specimen, ensuring
barcode number is always visible.

e Stamp box as “Imaged”

* Return specimen material to box e B G
EW YORK DOTANICAL (stARDEN



Image Capture Quality Control

Color target and ruler
straight, at top of image

Check white target values for
exposure and white balance

5 8 7 6 %
i enpHight raBary

All text visible

Barcode present and visible :
and in focus

Specimen staged neatly,

: . Sheet straight, black
displaying important characters

border even on all sides

<> IMAGED

Stamp as “Imaged”
after specimen is
photographed
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Image Capture: Multiple Packets on Sheet

Multiple packets j‘> Imaging occurs at
open copy stand station.

mounted on sheet

i

iy
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Open Copy Stand Station

dSLR mounted on copy
stand, tethered to All-
in-one desktop for
remote shooting.

Flexible LED panels

Steel L-shaped ruler
covered with black
velvet paper

Reflectors used to

reduce shadows
Copy stand platform

covered with black
velvet paper

Advantages:

» Easier to open packets, arrange specimens,
and place black velvet paper around specimen.

* Black velvet facilitates batch cropping via
Photoshop.

Disadvantages:

* Lighting is not as controlled, some hotspots and
shadows occur (compared to imaging in
lightbox).
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Image Capture Overview:
Multiple Packets on Sheet

. . 2. If necessary, use clean 3. Create a black border
1. Align herbarium . :
herbarium paper to create a around the specimen and
sheet to steel L- . . :
background on which to display the label using black velvet
shaped ruler.

specimen and any annotations. photo paper.

4. Capture image!
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Image Capture: Multiple Packets on Sheet

Ty

* Align herbarium sheet to L-shaped ruler guides
at open copy stand.

* Open packet and gently remove plant material: R 1111

01575461

* Iflarge and easily handled, use forceps to
place the material onto the herbarium — | ——
sheet, or onto a small rectangular piece o ' =
of herbarium paper.

* You may need to create a space to display L
the specimen near the label. In the image ;
to the right, a small square of herbarium
paper has been placed on top of
(covering up) packets that are not
currently being imaged.

* Neatly display the specimen material. If placed
on a small piece of paper, orient rectangle
parallel to edges of label.

STATES OF AMERICA. NOITE CAROLI MA-

[
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Image Capture: Multiple Packets on Sheet

* Use black velvet photo paper to cover all packets
that are not currently being imaged.

* Arrange black velvet around the specimen
to create a neat rectangle.

* Display collection and annotation labels on the
sheet, ensuring:

e Entire collection label is visible
e Barcode is visible

* As many annotations as possible are
visible (without obscuring collection label)

* Photograph specimen. If needed, capture
additional images of remaining annotations
and/or other side(s) of specimen, ensuring
barcode number, color target, and ruler are
always visible.

e Stamp as “Imaged”

* Place specimen and all annotations back inside
packet. Remove black velvet and move to the
next specimen on the sheet.

NEwW YORK BOTANICAL (GARDEN



Image Capture Quality Control

Color target and ruler

Check white target values for . .
straight, at top of image

exposure and white balance

Barcode present and visible .. :
P LI All text visible and in focus

Specimen staged neatly,
displaying important
characters

Velvet straight, black border
appears on all sides

N> IMAGED

Stamp as “Imaged”
after specimen is
photographed
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Image Post-Processing Overview

A | THE NEW YORK |

|78 BOTANICAL GARDEN womgerserss Oam 1 2 3

:r\ ANIC :\/l. ‘-}WS\JI'V

thah Sotans

g Rackolly ?
/t’m.t&{l 5\«(1}? i w2
St Lodin 7710

i

KORE R 7

B
JAR ey

(LTI

Amanda_GLOBAL2021-03-02 113744.nef 01281910.jpg

1. Metadata added in Lightroom.

2. Images batch processed in Lightroom.

3. Files renamed with barcode number (and suffix, if multiple images are taken).
4. Cropping, digital black border and digital ruler applied via Photoshop action.
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Image Post-Processing

* Adobe Lightroom: catalog and non-destructive
image editing

* Import images with metadata and develop
presets

¥ Folders

i ighted +

il O5(C)

The New York Botanical Garden
erbarium, 2018

* Process in batches per station, date, digitizer,

and camera settings =
¥ @@ Imaging Lab
* Library Module: Input metadata s = e

= @@ Camera3

* Creator, Job Title v'E) Comers 6

> @@ 08.28.18.c4

* Copyright statement (preset)

Camera 6

Camera 7

e Audubon Core Terms
https://terms.tdwg.org/wiki/Audubon Core Term List Semers

Library Filter: Text  Aftribute  Metadata  None Mo Filter = &
Cate Creator Develop Preset Camera Serial Num... Aspect Ratio Shutter Speed Aperture
Al S Dates) 2754 All (& Creat.. 2754 Al {1 Devel... 2754 Al Came.., 2754 Al (T Aspe... 2754 AT Shutt.,., 2754 AT Aper.. 2754
Wo2Ma 2794 Alba Raodri... 335 Custom 2794 3047876 2794 Portrait 27594 1780 sec 2794 fr1n 27594
W August 1934 Barbara Ro... 73
20 - M... 353 Edward Do... 748
22-W.. 247 Jade Nunez 554
23-Th.. 491 Michelle F... 491
27 - M... 392 Rachel Bro... 585
29-W... 450
30 - Th... 1
= Septemiber o H

NEW YORK BOTANICAL (GARDEN


https://terms.tdwg.org/wiki/Audubon_Core_Term_List

Image Post-Processing

Develop Module:

* Preset applied during import:
* Camera/lens profile corrections
 Remove Chromatic Aberration
e Sharpening
* Tone curve: linear

* Quick quality control check (e.g. sheet
or ruler misaligned, corrupt image, o
fingers). S

Cetail -

Sharpening

Masking d——

MELIACEAE
MELIACEAE

Lens Corrections ¥
Basic Profile Caolor Manual

v Enable Profile Corrections

setup Default =

Lens Profile
Make  Sigma
Model | SIGMA MACRO 50m...
Profile | Adobe (SIGMA MAC...

Amount
Distortion

Vignetting

Lens Corrections ¥

Basic Profile Color Manual

v Enable Profile Corrections

v Remowve Chromatic Aberration

Constrain Crop

Upright
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Image Post-Processing

White balance: select representative image, zoom-in on color target.
Select eye dropper, move it to the white or neutral gray square and click.

Lightroom 5 Catalog - Adobe Phatashep Lightroom - Develop |£‘E|d—hj

File Edit Develop Photo Settings Tools View Window Help

Library | Develop | Map | Book | slic ow | Print |
Histogram
Edward_2018-08-30/10_36, 59.netf
1/50isecat /10,1501 60
S0mMmAS0:0/mmif/2.8)

& - -
] - . - 0 1 : 2 3 Treatment :

Pick a target neutral:

» = Smart Collections

Copy...

NEwW YORK BOTANICAL (GARDEN



Image Post-Processing

Exposure: select exposure and move mouse to the white square, read histogram.
Increase/decrease as needed. Note: optimize exposure for entire frame.
Optimal RGB values at perimeter may result in overexposure at center.

Lightreom 5 Catalog - Adobe Photoshop Lightroom - Develop | oS e S
File Edit Develop Photo Settings Tools View Window Help

Library | Develop | Map | Book | Slideshow | Print | Web

Histogram

Edward_20118-08-3010.36.59.nef: - =
1/50/secat £ /.10,150160
50 mmI(50:0 mm /2:8) ]

R 90.1 G 90.1 B 90. %

Cri oto
r oy —~ <
M - |:| —
e

1 2 3 Treatment : Color Blac
g WE :

em

Previous Reset

Custom Filter

[ 19. | white (.05*) | [243 243242 96,5391
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Image Post-Processing

Tone curve: select tonal adjustment tool, position it over the white, neutral, and black
target squares, click and drag up/down until achieve desired values. Select “Done”.

Lightreom 5 Catalog - Adobe Photoshop Lightroom - Develop

[

¥ History
Light Tones
Shadow Tones
Dark Tones
Light Tones
Light Tones

Shadow Tones
Dark Tones
Light Tones

Dark Tones
Light Tones
Light Tones

Dark Tones

Copy...

Highlight Tones

File Edit Develop Photo Settings Tools View Window Help

Edward 2018-08-3010_36, -
1/50secat /10,1501 60)
S0IMmI(50:0/mnm f7/2:8)

Library | Develop | Map | Book | Slideshow | Print | Web

. | white (.05%)

Highlight Tones

Highlight Tones

20. | neutral 8 (.23%) 200 | 200 | 200 | 81.257 | -0.638 | -0.335
21. | neutral 6.5 (.44*) 160 [ 160 | 160 | 66.766 | -0.734 | -0.504
22. | neutral 5 (.70%) 122 (122 | 121 | 50.867 | -0.153 | -0.27
23. | neutral 3.5 (.1.05%) 85| 85| 85| 35.656 | -0.421 | -1.231
24. | black (1.50%) 52 52| 5220461 | -0.079] 0973

Histogram ¥

I

R 860 G 66.1 B 63.5 %

[ Original Photo

NENONC

Saturation L (1]

3 H Tone Curve ¥
(o] 70 [ 66 % o

Highlights
Lights
Darks
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Image Post-Processing

When editing is complete, select all images in batch* and synchronize develop settings.

Export JPEGs:

e Save JPEGs to “input” directory
e Color space: sRGB
* Limit File Size To: 4000K max

| BT

M camerad
M cameras

4832

> Bl s

j I =
] N % L
- £ " -

? .

B Move

Import...

* For web, print

Export DNGs:

Export 72 Files

Export To:

e Save DNGs to “dng” directory

* Open license raw image format
* Preserves metadata in the file
* Smaller file size

* Full bit depth

*Batch = all images captured by the same digitizer, at the
same camera station, on the same day.

Preset:

# Lightroom Presets
# User Presets

Add Remove

Hard Drive

Export 72 Files

'V Export Location

Export To: |Specific folder

Folder: C:\Users\Imcmillin\Documents\Bardecodefiler\input - | Choose...

[ put in Subfolder:

] Add to This Catalog

Existing Files: Ask what to do

P File Naming
P Video

¥ File Settings
Image Format: JPEG

Color Space: SRGB

P Image Sizing

p Output Sharpening

Untitled Export

Add to Stack: Below Original

000 Colortest. .ipg

60

Limit File Size To: ~ [4000 |k

sharpening Off

Plug-in Manager...

Cancel
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Image Renaming

http://www.bardecode.com/enl/app/bardecodefiler

BardecodeFiler Application & Opons o 5
Folders | Spiit Mode | PDF | Output | Command Line | Barcode Opts | License | Char Set | Re-Fomn 4| » |
* Renames TIF, JPEG, and PDF oputFolder [E\BardesodeFierirput cpen selec
Output folder |E"\BardecodeFiler\output open  select
* Proprietary (5250/license) Excepion Folder [FBardecadeFieramepton open select

[~ Move input files to a different folder after processing

* Renames files from “input” folder

Processed Folder |C:"-.".'-.-'indma's"-s;.-stern32"-processed open  select

™ Enable Timer 1 3: minute intervals

* Moves/copies renamed files to “output”

V¥ Create log files

e Creates log file and “results.csv”

Version 1.9.1.5 0K ‘ Cancel ‘
2|
e Exceptions = Quality Control ———— —
e Qut of focus Pause Stop \ Close |
° NO maChlne-readabIe barCOde found Status Remaining Files Created Exceptions Timer
. . . Scanned Edward_20718-08-30 09 _22 20j =
* Multiple images with same barcode(s) Found 1 barcodes o

e.g. 01234567_jpg’ 01234567 (2)'Jpg Barcode 1: Page 1: Value 03548585: Last Page 1

Mo more barcodes
JPG file with barcode value 03548585
OldMame = C:\Users‘kwatson \Documents'\BardecodeFilerinput\Edward _2018-

* Images with more than one barcode 0830 09,22 201pg

MewName = C:\Users*kwatson'\Documents'Bardecode Fileroutput’ 03548585 jpg

e.g. 01234567_01568798.jpg g e D0t

Finished processing file
Scanning Edward_2018-08-30 05_22 35jpg

NEwW YORK BOTANICAL (GARDEN


http://www.bardecode.com/en1/app/bardecodefiler

Image Renaming

Windows PowerShell script https://github.com/NYBG-Herbarium/Rename-Image-Files

e Uses “results.csv” to rename DNGs ©) Gt~ NYBG HerborurRere . [ e

. . &« (& & GitHub, Inc. [US] | https://github.com/NYBG-Herbarium/Rename-Image-Files a &+ 6 0
* Re-run BardecodeFiler and script | | -
NYBG-Herbarium / Rename-Image-Files @ watch 1 *swar 3 YRk 2
u ntl I a I I J P EG S a n d D N G S a re <3 Code Issues 0 Pull requests 0 Projects 0 Insights
re n a m e d . This PowersShell script was written by Tony Kirchgessner of The New York Botanical Garden to facilitate herbarium specimen image

processing workflows, Specifically, this script will rename DNG image files to match derivative JPEG image files that have been renamed
using the application BardecodeFiler.

43 Windows PowerShell ISE E‘E&J

File Edit View Tools Debug Add-cns Help D 3 commits i 1 branch 0 releases 12 0 contributors
e d# DN P B = B B0,
RenamelmageFiles.psl X & Eranch: master = [P Clone or download ~
1 #1. Create a folder called dng in the location of the BardecodeFiler files,
2 # Ag an example, I have created mine here: C:\Documents and Settings\tk[ |
3 # If there are too many to copy, let me know where they are and I will JewatsonL Addes README filz Latest commit s1e21ba on Dec 18, 2014
4 #2. Set the path in the Tine below to the location of the BardecodeFiler cs
5 Spath = "C:\Users\kwatson\Documents\BardecodeFiler\outputiresults.csv" o i
6 Import-csv -path Spath £ Jgitattributes W Added gitattriutes 4 years ago
7 foreach-object '|
8 = | README it Added README file T
H i Ealder READMEtxt Added README filz years ago
10 lder "inputs”, "dng\” ~
11 "File Name” RenamelmageFiles.psl added RenamelmageFiles.psl 4 years ago
12 $oldname “jpa$”, “dng"
13 $dngfolder + Soldnamedng
14 i_.Count [EE README.txt
15 value
16 em Soldfile -newname (Sbarcode + '.dng")
=
ol = | - This Powsrshell script was weitten by Tony Kirchgessner of The Mew vork Botardical Garden to facilitate herbarium spec

processing workTlen
by the application Ba

1ly, this script will rename Due imsge files To metch derivstive JPEG image Tiles that have bean renamed
er.

co

The Mew York Botanical
them to the cdobe digital neg:

£6) captures herbarium specimen images in
format (oMa) for archiving.

rzu file format (e.g. Canen, Niken), then converts

The spplication BardecodeFiler (Rt
TIF, 1PEG, and POF documents as the b

/app/bardecedefilers) is a barcode reading application which will rename
ads in each document. Unfortunately this application does not rename Dhs.

:\Users\knatson\Documents\BardecodeFiler>

Completed Ln7 Col17 100%

Another option: Zbar bar code reader

* Open source software http://zbar.sourceforge.net/

* Use with Perl wrapper script: reBar.pl
* Requires Zbar, ImageMagick, and Perl

https://github.com/psweeney-YU/reBar
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Helpful Resources

Digitization Workflows for Flat Sheets and Packets of Plants, Algae, and Fungi
(G. Nelson et al., 2015) https://doi.org/10.3732/apps.1500065

iDigBio Workflow Modules and Task Lists
https://www.idigbio.org/content/workflow-modules-and-task-lists

iDigBio Digitization Resources:
https://www.idigbio.org/wiki/index.php/Digitization Resources

NYBG Herbarium Specimen Digitization Equipment

https://docs.google.com/document/d/1KtEEZYMM193j0UCQ7sfTtEBoWVGUE1UHjfw8TNhBzgw/
edit?usp=sharing

Please contact the Digital Asset Manager, Leanna McMillin with any questions:
Imcmillin@nybg.org

r National Science Foundation
/' WHERE DISCOVERIES BEGIN

NYBG
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