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Introduction

Individual photographic identification (phtd), where a photograph of an individgall
recognizable animal constitutes the marking/recapture event, is a powerfuhanthyasive
technique to study the ani maltlhadbeen egpleed acmwssa | a
species and habitats, gathering a large variety of informatioras population size, population
dynamics and trends, group dynamics, social behavior and social structure, geographic range,
movement patterrend many others.

This technique involves many hours of kafitensive processing of photographic maieridde

lab. Thanks to the recent advances in digital photography, however, there are many avenues to
advances in both data collection and subsequent data management and analyses. Digital technolog)
not only allows the phol® data to be processed imnaddly upon the completion of a field day,

even in remote locations where processing of traditional photographic material would not have been
possible but it also provides a means for further data management and analyses that could be
performed at a moreffieient rate by linking different types of data (behavioral, geographic,

environmental, etc.) with the phdbdata.

However, the use of digital photography has also lead to data management issues, as many more
high quality digital photographs can li@iaed in a short time period at lower cost. Forteng
research projects, data management is especially important due to the vast amounts of data

accumulated over time, which presents an obvious obstacle to data management.

A number of computeasisted systems have been developed in recent years to aid individual
photographic identification, especially so for marine mammals. Most of them, however, although
very useful, have focused on specialized matching routines and lack a more genenalthatl syst

could assist researchers at all levels of data collection and managesysteim that would have




not only the ability to assist with matching individuals but also store, manage, and process digital
images, provide file naming routines, assisfiltering of raw data and all levels of indivitidal

matching, and link sighting information with environmental, geographic, and numedediseser
parameters. Some systems have built Access forms and queries that are designed for specific
projecs or species, but lack a dynamic functionality to be applied to other projects without intimate
knowledge of the database, form design, and programming language. Gteariyereralized

dynamic approach was needed to provide drigselly platformd assist researchers not only at

the matching stage of individual phi@odata, but also at the multitude of steps of field data
collection and the complex data management and analyses that take place after individual matching
is completed. The phetdentification datananagement system DISCOVERY offers such a

computerassisted approach for photographic ID data and associated field records.

The Discovery datmanagement system can be used to centralize a database for multiple species
and multiple stud areas; it is particularly useful for maintaining a single database for research
projects collecting data at large geographical scales and between multiple research teams working or
different databases. It provides a means to streamline computerizetiedéitan in the field,

store photadentification data along with a suite of associated information, and process and manage
all stored data and associated information; it provides a means to link the new system with
traditional (film photograptbased)datasets to form continuous complete datasets, provides
graphical displays of data and basic analytical tools, and facilitates easy integration of all collected
and stored data to and from other tools, e.g. currently available applications for furldver comp
populationlevel analyses. Discovery has been designed so that with a multitude of dynamic
functions it can be tailored to suit pregmcific requirements and usgecific needs.

Leszek Karczmarski and Glenn Gailey

Hong Kongape TowBalveton, November 2011




Recommended System Requirements & Installation

Minimum Requirements
Windows operating system (XP/Vist&/y

Recommended Software

Microsoft Access, Excel, ESRI ArcMap, Easy@®S/(vw w.easygps.com

Installation Packageand Check for Update

Download the installation packatgere

Use Discovery'sieck for updates regularly for n@nsions of the software.

Setup

Open theDiscovery.exefile ‘L‘m in the installation packaged follow the
prompts. Once the program has been successfully instgdietheDiscovery.msi
file to your installation directory (e.g.REogram Files(x8d)iscoveryDiscovery)
Sart the application by either going to tebortcut on the desktop or under

programs in the start menu.

DISCOVERY Databases

Databases Discovengreates anases two types of databases:

1. System DatalggseDB.mdb)This database $tored in the progradirectory of
Discovery. It will bautomatically creatédt is absent in the program directory
(i.e.upon the first instance the application is startafler the SYSDB.mdb file
has been deleted)his database is used to store-dséned parameterand
preferences f Di scoverySeup. ¢. ocdrdoetnged>i n 0

0 Rferences. No datare stored in this database.
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2. Data Databasg. MyData.mdihe location and name of this database figeis

defined.e. a file tht uses create and name, with the extension .nmdi
database stores all information (e.g. sighting information, images location etc.).
Upon initial start of the application, the system will ask the user to create a data
database which the user can assigme ldsers can also create / open other

7z

data databasesdy-i | e6 > O0Create Databasedé and

Main Menu

@ Discovery =@ % |

File Incoming Database Manage View  Analysis Setup Help

L

Figurel. The backgrountonagecan be usetefined by double clicking on the curriermdgeor
selectingn the preferencgseePreferenc@sThis is only an aesthetic change, and will not
affect any function of the program.




File - Primarily for import/export and creating/opening data databases.

= =2 =4 A

Create DatabaSeeate aew data database.
Open Databas$gpen an existing data database.
Open Open either an image file or GPS data file to view.

Import Import locations of image files, sighting information, datdbasenents

and/or another discovedatabaséseelmport).

Export Export data from the current database into various file fdrkealdARK
and SocProgeeExport).

Sync FoldérSynchronize destination folder by source folder.
Updaté Update severaptional information into database

Open in AccesEfficient way to open the current system and data database in
Microsoft Access. Note: User must have Access installed on the computer to be
able to use this function.

Incoming - The incoming menu cointa tools to help the user with renaming images,

manipulating EXIF data, filtering, and matching images within a difdotoigta
are stored in the data database fromTthese tools.are designed to help structure
files upon return from the fieland prepare them for comparison to the primary
database of individugsseChapter Zor further details

Note: EXIF data contains details of the image stored in the header of the image file, e.g. camera

settingsfile detil, geographic location, date/time, etc. With Discovery, user can access
and edit EXIF data easily WITHOUT the need of other pbditingsoftwaregseeEXIF).

FilenameAllows user to rename images. Using this tool also &loasftivare to
store useful information (such as study area, group ID, individual ID) into each
file by use of EXIF.

FilteringImage manipulation and processing tools.

MatchingMatching within a group (or folder) to reduce the folder to the best quali

representatives of each group per survey.

Thumb ViewBrowseffor quickviewof images from incoming folders.




Database- These tools provide a means to enter data into the database by adding

individuals or resightings of individuals and other dsslosighting information

1 Match Tools to find a potential match to a query image compared to previously
identified individualseeChapter %
Sightingg ools to record group/survey sighting informafseChapter b
1 Survey EfférRecord survey effort of each surfgegChapter b
Otherd Forms torecorduserspecifiednformation thamaynot be appropriate to

include in other available datagseChapter b

Manage- These toolare designed to assistrianamg the datadatabase byiewing and

verifying the data entered and reviewieglying photoID photographs(see
Chapter §

DatabageExplore and edit discovery database.
1 Verifyd Confirm proposedhewmatched images oindividualsand their new
recorddo the database

1 Revie@Review the verified catalofjindividuals

View- Tools to use to visualize information contained in thelataaséseeChapter Y.

1 IndividualsSummary of the unique individuals in the database as well as associated

image and sighting information.

1 Map- Geographic plot of location information from individuals, effort, sigirithg
resightings recorded in the database.

Analysis- Tools that process and/or plot out information derived from the (sie¢a
Chapter 8

Setup- Tools to define user preferences and parameters to be used for the (database

Chapter 2

Help - Information pertaining to Discovery version and help (this manual) information.




Parameter Setup

The Discovery Photllentification System was designed to be as dynamic as possible€eo prov
researchers a tool to fit their different study types and questions. Due to this dynamic design, the
user needs to setup various parameters and settings in order to use the system correctly. The

parameters are categorized foto categories:. IGeneal, 2 Individual ID, 3 Sightingsand 4

Other. Each category is described below.

Note: Uses canndype special characters (e.g. =, <, #, @, etc) as a textural description, as the software will
not recognize these charactéhese descriptions ared as data fields in the Access database where

special characters are not allowed and carecaarsdater on.

Note: Users should try to avoid using field and parameter names that might cause confusion with program
coding (,6Tgme 6 Daonvdndéo)U nektheadatdad $ny nt ax Err or 6. I f 0 S
messageccursattempt toreplae the names of relevant fields or paramétegsusé Dat e _Si ght 6,
OTi me_ _Sighté and instthdk nown_ Behavioroé

In the main menu, clidSetup > oDefing

®

etup
==

Study Area
Species
Maps
Individual ID
Sightings
Other

Figure2. Setup menu for theur main categories and sidtegories.




General iImportant parameters that are used for the entire gfgeme?2).

1 Study AreaTextual descriptors of theea, catalog, or studyeaof interest. Usercan type
the name into the provided box and ais#dd or select the category to be deleted and click
"Deleté. Users can add as many study areas as they wardefauthr current study area of
interémust be selectdtbr enteringhe names of the study arébee user can pull down the
combo box (labeled "Default") and select the name that the user wants to curreorly work
The default study area can be changed at any time via thiSiguzas) (

r’ Setup =)
General Defautt: HonaKo
Study Area : cag 2 <4— Default Study area
Species HongKong
Maps SouthAfrica
Individual ID
Sightings

Other

[ Add || Edt | Delete |

Figure3. Combo box with the default study area. Other areas that have been added by the user appear in
thelistbox belowthe default study area name

1 SpecieFextual descriptors of differespecies that will be used in the database. Users can
type the name into the provided box and olado6 or select a category that is to be deleted
and click Deleté. Users can add as many species as they waatddfault species must be
selectefifter entering several different species names, the user can pull down the combo box
and select the name that is to be the default species. Default species can be changed at any
time. The interface is similar in design and functionahityuae3.

1 Map - ESRI shapefile maps that can be incorporated to geographically view sighting
information. To add a new map, cliGkddb and select the shapefile.




Individual ID - Setup parameter related to individual identificgtiguare).

1 Rename Imagdhe Discovery software provides a function to rename (one or a batch of
many) image files based on dedined formafseeRenamingn Chapter 3 The rew file
name of the image files can contain-detned parameters (e.g. Photographer name, Study
Ste, Date, etc.) and information extracted from the original flename as created by the camera
software. Furthgextual information can also be addedhth dilename upon renaming. If
the user does not designate a renaming structure, then the following structure will be used as

a filename format:

[ID] + _+ [DATE] + [STUDY_SITE] + [GROUP_ID]

Filenaming structures are outlineBéfining Directory/Filename Structurelow.

r’ Setup [E=N )

General
Individual ID
Rename Images
Extract
Parameters
Aspects
Category
Individual Info
Catalog
Catalog Images
Descriptors
Incoming
Sightings
Other

Rename File Structure: [ID] +_+ [STUDY_SITE] + [DATE] + [GROUP] +_+ [{Photographer}]

| Change |

Figured. The currently efined filename structure is displayed on tops t#seedit the structure to fit
theirspecifimeeds.




Example of renaming filenames based on a prelefined file structure

Original Image Files:

DSC_0001.jpgDSC_002,jpg DSC_008.jpg DSC_00@.jpgetE &

Renaming Format

[ID] + _+ [DATE] + [STUDY_SITE] + [GROUP_ID] +[Card}+ _ + [Framé

Parameters Meaning of the Paameters
[ID] ID of the individual[A temporary ID(Temp ID) would be assigne
automatically in renamjnghichwould lateibe replaced by the actual
when the photo is added to the cathlog
[DATE] Date (Automatically extracted from EXIF availableof the origina

image file); usecanalsodefinedate asmeeded.

[STUDY_SITE]

Study aredpre-defined by user)

[GROUP_ID] Groupidentifier namatumber (assigned by user)
[Card] Cardnamehumber (assigned by user)
[Framé Frame number(teextraced from original file nanie this examp)e

TempID — 0005_20080111TableBay0503_0001.JPG<+—]_File Extension

Renamed Image files

Study Area
Parameter (Card

Date

\ I

/ Extraction

Group Number

10




1 Extractd This part configures holiscoveryextracts dll or part of) the original image
filenamethis is an automatextraction of information from standard file forngaiserated
by camerassuch as Nikon DSC_0001, where frame numgbeld be extracted
automaticallyOf coursedifferent manufactures/brands have different default filenaming

wellas customized filenaming options.

Quick Procedures.

1.Click onoExtract to open the extraction menu.

2. In Box A (seeFigure5 below) input number of characters uptie first
character to be includéce. if we want toxéract the "e" in "the", we wou
start with2).

3. In Box B, inputthe numbemf characters leading up to and includindatbig
character to be includéde. if we want to extract "ppy" in "happy"
would inpu2 in Box A andbin Box B).

Examplef Extraction

Original filename w&SC_0028 ABCD9#3 96FE.TIF

Eachinterval betweerharactey (or space before the first charac
represents a position in the name gpace beforéD" = 0; interval
between'S' and"C" = 1; intervalbetween'C" and" " = 2; etc.The
firstinterval(or spaceis position O (zero).

If the user would like to keep W@8430 part of the original filename,
Box A the user would need to type in the lower range of the ¢
positions (in this case 14) and@ax B it would needo upper range (i
this casd8). Therefore, the positions &xtract 9843 would be 14 tg
18.

4. The user then clickiADD 6 and specifies a textural description (sutfraase
numbel) of the extraction.

11



Box A Box B

® Setup

General
Individual ID
Rename Images
Extract
Parameters
Aspecis
Category
Individual Info
Catalog
Catalog Images
Descriptors
Incoming
Sightings
Other

Textural descriptionf

the extraction

Figureb. Windowillustrating setup for automatic extradtiom original filenanse

12



1 Parameterblserspecified parameters to include as part ofidhdilename; for example,
the card number or initials of the photographer could be incogoortiethe filename

upon renaming the images.

Quick Procedures:

1.Click onoParameteésto open the parameters menu
2.ClickbADDO .

3. Typein the name of the parameter (i.e. Card) anddiCk .
4.The parameter will be listed in the.box

5.Repeat uiil all parameters are included

Note: In the dynamic renaming structure, parameters are designed with a "[{" Name "}]" designation.
Therefore, for the parameter card, it would be designated as "[{Card}]" in the renaming structure.

1 Aspects Categoridadescription of the different aspects that may be used for- photo
identification; for example, left and right sides of the dorsal fin for dolphins; or left, right,
and flukes for whales. Users may add as many Aspects as needed, but only one aspect can be
assigned to an image (i.e. an image can be of either the left or right side of the dorsal fin, not

left and right side of the fin at the same time).

Quick Procedures:

1.Click on"Aspect$to open the aspects menu.
2.Click"Add".

3.Type in the name ofdhaspect (e.g. Left) and cliciK".
4.The aspect will be listed in the menu.

5.Repeat until aflesiredaspects have been included.

13



1 CategoryTextual classification of the primary identification features. For dorsal fins, these
could be "top notch™1 notch”, "2notches, etc. (notches referring to obvious indentations
or protrusions from the fin's edge). Other identification features may include scarring,

permanent/long lasting pigmentation, etc.

Quick Procedures:

1.Click on"Categoryto open the category menu.
2.Click"Add".

3. Type in the name of the category and ‘t0dK".
4.The category will be listed in the menu.

5.To add a subcategory, right click on the category."8elé dubcategotyType
in the name of the subcategory aruk tOK".

Note: User cannotisespecial character (e.g. =, <, #, @, etc) as a textural descfiptisaftware will not
recognize these charactessshey can causeors later on.

r’ Setup |_._;\E] -E‘u-'
General T
2R =} Leading Edge <
Individual ID Lobectid Category
Rename Images : Middle
Aspects Upper half
Category ) Traiing Edge

Individual Info i Lower half Subcateg@s
Catalog i Middle

Catalog Images i Upperlhalf

Descriptors Chopped/Deformed Fin

g Pigmentation
Incoming
Sightings
Other
Ad | Edt || Deete

Figure6. Setting up categories thalt be used for classifying primary identification features for filtering
images for potential matches in the database.

14



1 Individual Infolnformation pertaining to the individual ID and not to a specific image.
Examples include sex, age, namePeteedures are similar to that of ASPECTS.

1 Catalog The main directory where images of individuals are stored for the photo
identification catalog.
Click onoCatalog to open the catalog Menu

Click onoChangé and select a foldkrcation of the catalog

Note: When the individuals are identified (i.e. matched to an individual in the catalog) the imaged are
automatically from the location of the current folder to a separate folder created in the directory
defined by the user. The folder creatddowihamed based on the user's defined catalog structure.
Hence, users are advised to create a separate new folder to store the newly formed catalog.

[\

(® Setup (= [E [

General

Individual ID Directory:  D:\DISCOVERY\Catalog_Example | Change |
Rename Images :
Aspects Directory Structure ‘
Category
Individual Info
Catalog
Catalog Images
Descriptors
Incoming

Sightings

Other

Figure?. Screen capture for defining the location of the directortabéda images.
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Catalog Structure:
Users can define the directory structure of the catalog as they wish.

The default structure of the catalog is as follows:

UserDefinedCatalog Root DirectdrfSPECIES][ID]

where all matched individuals are movedargubfolder of their individual ID that
is located within a directory of the defined species. All species folders are put in the

catalog directory folder (selected by user).

Note: 6 Cat al og Root Directorydé isgthe folder wuser

Examplelf the user defines their catalog directory to be in théhiGwID"
directory with a new individual's ID of OQID]) and species "Spinner"
([SPECIES]) then the new individual would be added td Plbto
ID\ Spinnev001" folder.

Users cachange the structure of the catalog by clickiimgctory Structude

For further informatiorseeDefining Directory/Filename Structure

9 DescriptorsAdditional descriptions of identifiable features that may not be part of the
primary classification scheme, such as soakse cutter shark markings, killer whale tooth
rakes, et®rocedures that apply are similar to that of ASPECTS.

16



1 Incomingrhis is the area where image data are processed and prepared for matching to the

catalog of individual§o setup incoming informatiotig u b | e Incorhingdnk-igures.

o Directory- This is where the images are stdoednitial processingrior to being
entered into thémaster" or catalogatabase (i.e. matching). The user defines its

locationand this area is whekthe images from temporanages arstored.

To changedouble clickdlncomingp, c Directdryd ahick 0Changé and select the
folders that contains tldesired directory to process yioeomingimages

The directory creation structure format is used in the incoming directory when applying
renaming operations. The structure is based owleafgerd paramete or a default
structure (Incoming Root Directd[RATE]\ [GROUP_ID]).

For further information, sé&efining Directory/Filename Structure

[® setup EE=)

| General

Individual ID Directory:  D:\DISCOVERY\Incoming_Example | Change |
| Rename Images
‘ Aspects Directory Structure |
|

Category
Individual Info
Catalog
Catalog Images
Descriptors
‘ Incoming
Directory
‘ Subfolders
Sightings
Other

Figure8. Defining incoming dctory
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o Subfolders Directory folders that are created within a given directory in order to reduce
the number of images needed to be entered into the database. The user can create
subfolders which will be useful to segregate images into differentiesatedror
instance, during tiieF i | tpeocesgseafifteringin Chapter B the user may want to
create subfolders with different quality criteria k@P6070-7%6, 80% and abowver
guality or categorical names, such as blankgonetc The names of the folders are
userdefined and can be named accordingniocriteria system. Another usage of
subfolders can be for duplicate images of the same individuals, which can ba put into
subfolder "Extra". Blanks or other photographs containing no information for photo

identification purposes can be placed in a subfolder named "No Info".

To addmodify/delete specified subfoldersl o u b 1 e Inaomings Iclick O
oSubfolders ¢lickbAddo |, Edito or dDelete

Note: After the sulfolders areadded as described ahdkere are no folders created getbblders will
be automatically createdhen incoming imagese sortedn filteringand the user designates
placement of an image inte thubfolderThis usually occurs in tfikering process, when the
user clicks on the button of an appropriate subfatithe software will eithg) generate the
folder (if it has not already been created earlifh)t@nsferthe images into ¢éhfolder (ifthe
subfolderalready exists) within the current directddnce these folders are created, when
sorting incoming images and placing the images into these different folders, the images are

automatically transferred to the designated Subfolder
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Sightings- Sightings refers to information about the group encosae&&ih@pte 4)

1 Group InfoUserdefined descriptions pertaining to details about the group, swrhbes
of Adults,numberof Calves, etc. There a®veral data types that can be assigned to each

parametefseData Typebelow.

To add, type the name of the new parameter in boxPoh r a me t ,¢hen Na me O
choosed Dat a , ahdyclicieAudo.

(® setup (e
General
Individual ID Parameter Name: Type_new_name_here
Sightings
Data Type: d =
Group Info SIS =
Environment | Add
Photographs
SuweY_ Type | # Name Data Ty... Combo ...
B(_ehawor 1 Group_Geometry Text
Miscellaneous 2 Neonate Numeric
Other 3 Calf_1 Numeric
4 Calf_2 Numeric
5 Juvenile Numeric
6 Adult Numeric

Figure9. Adding new data typfor sightings.

1 EnvironmenEnvironmental parameters recorded at the time of sighting. Several data types
can be assigned to each paraneetebata Typebelow).

To add, type the nanwé the new parameter in box @ ar a me t,¢dhen Na me 6
choosed Dat a, andyclcieAddo .
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1 Photographeformation pertaining to the photographs taken during the group encounter.
o Recorder The name of the person recording the data.
0 Media- The typeof device used to record the data (i.e. video or still camera, or type
of cameras used).

1 Survey Typ€he categorical description of the type of survey being conducted for the group
encountefi.e. PhotdD, Line-Transect, etc.)

1 BehavieTextural degiption of the behavioral state of the group encounter.

1 Miscellaneeus dynamic setup that allows users to create additional tables/fields that may
not be included above. For example, a field "Genetics" could be created, with parameters
such as "Biopsyaken" with defined data type of Yes/No and "Reaction” with defined data
type of combo with "Strong", "Moderate", "Weak", and "None" as categories of the combo.

To add a new field, fill in a né&wT y precidoose & T y pneh@ drop down menu, then
type tke name of the new parameter inbodx &far a me t,then chdacsenb at a, Ty pe o
and clickoAddo .

Note:To add categories of a combcecategoy . ght click on

[® Setup (o[ E ]

General

Individual ID Type: Acoustic v

Sightings

Pi Name:

Group Info 'arameter Name Code
Environment Data Type: Numeric = Add
Photographs
Survey Type # Type Name Data Ty... Combo ...
thavnor i1 Genetics  Biopsy Yes/No i
Miscellaneous 2 Acoustic  Code Numeric

Other

FigurelQ Addingmiscellaneowsghtingparameters (useefined)
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Other - A dynamic setup that allows users to create additioleal aad fields whighay not be
provided or appropriate to include with the phbtnd/or sghting tables For example,
stranding events can be recorded byrrgatit y pe 0 St r an d Stragliol ami e ch  p a
wi t h defined dat a type of Dat e/ Ti naad 0l D¢
oStrandingCod® wi t h defined data type of Combo wi
0Coded4d6 asthecamb@ gori es of

Fllin a new OTwpew tablceeatechoose existing 0

type thename of the new parameter in boxod®? a r a me t, ¢hen civasen®@t a, Typeo
and clickoAddo .

r’ Setup (=] B [t

General

Individual ID Type: Stranding v

Sightings
Group Info Parameter Name: StrandingCode
Environment Data Type: Combo = Add
Photographs
Sun’eY_ Type #  Type Name Data Type  Combo Names
B‘_ahawor i Stranding  StrandingDate Date/Time
Miscellaneous 2" Stranding 1D Tond

Other 3 Stranding  StrandingCodes Combo Code1 | Code2

Figurell A representation illustimag aldinguserspecified "@her* parameter® the database.

Note: When all fields of a particular O0TypeiaFigune O0Mi sce
12 all fields of the miscellaneousetyp 0 Geneti cso6 are deleted), user s
from the system databaghis will not delete any records or tables from the data dabaibasther
remove the parameters from the system information

Discovery [ j‘

Misc. Table Genetics has no fields, Do you want to delete this table from system
database?

(note that this will not delete the table or entries in the table from the data
database)

= e

Figurel2 Message of deleting table from system database
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Defining Directory/Filename Structure

1 The directory/filename structure routines are designed to allow users to define their
parameters to maintain filename formats and directories for imaégesncoming and

catalog folders.

The directorystructurecan be found idSetup  *#ndividual ID6  Eatabog . Click ol
t he bDirectory Structiuee t o open.

The filenamestructurec an b e Seawdn dindivtual 5 Rename Image.
Clik on t h@hanga tttom no pe n.

1 Variables
o For the catalog structure, five variables are offered:

1. ID - individual identification designation

2. STUDY_SITE- the defined name of the study area

3. GROUP- the designated group identification name/rermb
4. DATE - the defined date of the image

5. SPECIES the current species defined for the image.

o For the incoming and filename, additional-standard variables are offered. These
additional variables consist of the -dedined descriptions specifiedsetup under

Rename ImagesParameters and Rename Imagestract (se&xtrac).

o The user can add a variable by selecting the number of variables desired and clicking the
"Add" button. Right click on the directory allowgers to delete previously defined

variables.

o Standard variables are enclosed with brackets (i.e. [SPECIES]). Incoming parameters are
defined with brackets and braces (i.e. [PHOTOGRAPHERY}]). Information extracted
from the original filename is defined Ibrackets and a vertical bar (i.e.

[[FrameNumber]]).

o In addition to the various parameters offered, the user can also add standard text
information. Textual information should be added without parentheses.
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o0 To include multiple parameters in the dirgditaname, press and hofetr| button
while selecting the parameters in thedefered sequence (e.g. to eréaectory in
Figure14, hold Ctrl button and click Group', "{Card}" and '|Test|" in the exact

sequence).

o0 Some Examies:
A [STUDY_SITE] + _+ [SPECIES] + _+[ID]
A [ID] + _ + [DATE] + [STUDY_SITE] + [{PHOTOGRAPHER}] +

[GROUP_ID] + [|[FrameNumber|]
A [ID] + MyStudyName + Spinner + [DATE] + [GROUP]

.
@ Directory Structure. . DB [E |

=+ Roet (CAPHOTOID)
=- [STUDY_SITE]

GROUP
DATE
SPECIES

[STUDY_SITE] + [SPECIES] + [ID] Add

s Directory Structure

Parameters

E- Root:(C:\PHOTOID)
- [DATE] + [SPECIES]

1D . .
STUDY SITE [GROUP] + [{Card}] + [ITestl]

GROUP

DATE
SPECIES
{Card}
{Photographer}
[Test!

[ — e = il

23



Eﬁename Structure =k

Parameters ID]+ _+[DATE] = [STUDY_SITE] = _+ [GROUP] = [{Card}] + [{Photographer)]

10
STUDY_SITE
GROUP

DATE
SPECIES
{Card}
{Photographer}
Test

[ID] = _+[DATE] = [STUDY_SITE] + _ + [GROUP] = [{Card}] + [{Photographer}]

Figurel5 Example of defining filename format for renaming images.

Data Types

Tablel illustrates different data types that the user can define for their parameters. These consist of

textual, numeric, boolean (yes/no, true/false), date/time and textual combo parameters.

Tablel. Data typeavaiable in Discovery.

Type Description

Numeric Only numerical values are used for the definition of the parameter. Paramaters such as # adults, s
salinity, etc. can be defined as numerical types. A parameter defined as numerical will ONLY allo
values to be recorded upon data entry.

Text Textual description of the parameter, such as wind direction.

True/False The parameters contain only true or false responses.

Yes/No Parameters that have only a yes/no definition.

Date/Time Parameters that only have date and/or time values.

Combo Categorical definitions of a parameter. For example, a parameter for habitat with various habitat tyy

standard categories. Classification of combo will result with a display of a pull-down box of the cate
further defined by the user to allow for quick entry of data.
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Preferences

In Preferences users can customize the interface to a suitable working style.

Click onsetupand therpreferencet® open the preferences menu.

@ Preferences (Double Click to Change) = | B |-
Preference Walue
Display
{Background Image Fooe 2005 _2 jpa
Geographic Format Degrees, Minutes, Seconds (DD MM 55)
Madmum Fort Size 2
Matching
H Images for Matching 4
Match Display Horizortal
Crossmatch True
1D
Marginal True
Temporary |D True
] Werify False
Sighting
Group Size Min, Best, Max
Images
Display Mode Average Colors
Interpolated Zoom True

FigurelG An illustation of thepreferences screéhreferencéems that can be changed are located in
the left column and the uskafined choices in the right column.

Preferences allow the user to select various display and options associated st éng
softwaresystem To change an item, double click on the desired preference in the left column to
bring up the available options. Once changed, the new option associated with the item will be

shown in the columio the right. Each preference is described below:
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Display

1 Background Imadsers can select an image to display in the main menu as the background
image. This image is used for aesthetic purposes only and has no effect on the program
itself.

1 Geographic Formidsers can specify the format in whioh tloordinates of geographic
positions ar& bedisplayed:

Table2. Format types for geograpttiatitude/Longitudepositiors.

Format Syntax Example
Degrees, Minutes, Seconds DD MM SS 52°42' 22"
Decimal Minutes DD MM.SSS 52°42.444'
Decimal Degrees DD.MMMMM 52.33333°

To shi ft t o ot h &eogrhpbic Formét, doubl e click 0

1 Maximum Fo8ize Maximum font size that the program will use during resizing to display
on the screen. Smaller fonts allow more information to be displayed while larger fonts may
be necessary if working on a small screen. Be aware that if the f@cbsmesoo large,

information may be lost from the trailing ehthe textwhenthe formresize.

Matching

1 Number of Images for Mathieglefault number of cataloged individuals that are displayed

for matching purposésseMatchngin Chapter %

1 Match Displagataloged images can be displayed in either horizontal or vertical modes. The
Horizontal mode illustrates the cataloged individuals/images on the right hand side of the
screen with the quemdividual on the left hand side of the screen. The Vertical display
mode shows the query image on top of the screen with the database of cataloged individuals
that were previously identified on the bottom portion of the Jeeedhatchingn Chapter
4 for further details

26



1 CrossMateMultiple catalogs may have different identification designations. The crossmatch
routine allows the database to link one catalog to another by assigrdiglitida/ifrom
one catalog to the designated IDs of another catalog. Choose true if you would like to use

this option or false if you prefer not to use crossmatch.

/D

1 Marginal Include the option to specify that the quality of the image or qualityhwdttiie
is of marginal value and therefore should be separated from the main database of
information.

1 Temporary HKXClassification of a new individual with uncertainty. These identifications may
need to be revisited at a later stage when more informsatiwailable to confirm the
identification of the individual, or to be verified by another person (e.g. to have a consensus
with anID -dataset manager).

1 Verify- A processing technique that allows the data manager to verify matches of new
individuals thatre being enteremto the database. This is useful to ensure accurate
matches. Ideally, the data manager should be the most experienced person with matching

and will verify/check matches or new individuals that are added to the catalog of individuals.

Soghtings

1 Group SizeEstimated group size, either as one estimate or by mibestmaximum
group size estimation approach.
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Images

1 Display Modémages are reduced in size to fit into the visual displays. This reduction can be
done in various waySeveral options are provided for the user to choose their preferred

display:

o EliminatePixel8 the display color for a region matches one of the pixels in the region
and the remaining pixels are ignored. This is a very fast technique that givesysatisfact
results with color photographs, but may eliminate necessary detail with some

monochrome images.

o FavorBlacld the display color for a region will match the pixel with the lowest intensity
(brightness) in the region. This technique is primarily designeldck on white

monochrome images.

o FavorWhited the display color for a region will match the pixel with the highest
intensity (brightness) in the region. This technique is primarily designed for white on
black monochrome images.

o AverageColor8 the diplay color for a region is the average color for the pixels in the
region. This technique is slow comparelitninatePixdist results in the best color
reproduction.

1 Interpolated Zecamsults in each display pixel being calculated from a lingatatiter of
the surrounding pixels in the source image. This technique results in a refinement of the
detail seen in many magnified images, but is relatively slowlretioated Zoonto
Falseresults in a much faster display of a zoomed imagdotkihdéss opixilationwill

occur with high magnification.

Once you have chosen your preferences, click the close button, and your changes are automatically

stored.
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Incoming Processing

When researchers return from the field, they typicaiiglahd their images to a specific folder
which in Discovery is termed the oOlncomingo
this directory with the date of the survey, and subsequent subfolders containing the card number or
group number. Diseery offers several tools that can help researchers in processing and filtering
images, and can reduce the number of images that are needed for matching to an existing catalog.
These tools afRenamingFiltering andincoming Matchingrhey are designed to assist researchers

in processing their images BEFORE they begin matching them to a database. Each of these tools

works indpendently from the database and from each other

Renaming

Renaming routines are designed to provide meaningful flenames that contain the individual ID, date
of survey, group ID, study area, and any otherspeeified parametefseelndividual 1D in
Parameter Setupo access the renaming tool, sébecmingfrom theMain Menuand then open

the Filenamemenu. Then, select the images/frames of a specific group. The applitation w
automatically extract the date from the EXIF data if the image contains such information. The user
then specifies the group ID and other dedined parameter$he default start number of
temporary ID is00005, which can be changed to wdefined mmbers by doubleicking the

word 6TmpID6. Auto-extraction routines can be setup to extract information that is standard in a
filename. For example, Nikon cameras filenames are usually DSC_0001, with the number specifying
the frame number taken. Users aatomatically extract such information from the filename by
setting the option in the set(gedndividual IDin Parameter Setunce the frames for a specific

group are selectedick theRename Imagdsitton; filenames are then renamed with a temporary

ID, date, study area, group number, and any other user specified parameterexdratiiono

options.
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Example: Frames #2 were taken on Card 02 of group 01 on 9 Aug 20@rfetudy area

0 WGWoO . We setup the program 4exractaledramei ncl u

number from standardized Nikon filename. We select these frames and specify the group

ID and card # and click rename images. Those files are then renaomedtlaags like

00001_20090809WGW0102_0005.1tifo. The 00001

dat e, OWGW6 is the study area, 0016 i s

0 00056 is the frame number ttandatdized Blikon aut o

filename format from the usgpecified parameters.

Once images are renamed with Discovery, the study area, individual ID, and group number are

embedded into the EXIF part of the image. EXIF functions to manipulate the date, t&RS and

position of the images are also included. Currently, GPS exchange format (GPX) can be processed

and GPS track data, waypoints, or route information can be used to find the GPS position that is

closest to the image date/time for processing. If theusserthese routines, the closest GPS
position can be embedded in the EXIF dddate that changes done to the origm#higlsitgs are
irreversible; although they can be changed again, once compieted@éhsy kaepoa lseparate

backup of all the original images and folders

Note: EXIF data can be changed by either using this renaming function again or using the fililetion in
oUpdaté> OExif Based on D&

When images are renamed, they are moved to a new folder locateahne thddirectory as the
previous folder. The new foldetabeéd based on the usdefined incoming data structure. The
default incoming data structure is Datéroup ID (i.e. Incoming foldefDATE]\ [GROUP ID]).
Sedncoming Directory Structune Chapter 1o change the data structure.
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Survey folders: Folders containing
images from single surveys

Figurel?. lllustration offenaming imagesth Discovery

® Rename Images for Tai0 / -
Directory / Rename Images
= D:\DISCOVERY\Incoming File Name - TmplD: 0001_
- ;g”?ﬁgﬁ ¥ 803A8336.JPG
- 10-
U szt s # 803A8337.0PG = Date: 20120101
1 2012-02-05 ¥ 803A8338.JPG (YYYYMMDD)
@) 2012-02-09 ¥ 803A8339.JPG L
B0 2012-0213 ¥ 803A8340.JPG Study: Taio
i\ 2012-03-05 ¥ 803A8341.JPG
-0 2012-03-18 ¥ 803A8342.JPG Croup o
¥ 803A8343.JPG
¥ 803A8344.0PG
# 303A8345.JPG Photographer: LK
¥ 803A8346.JPG
i ¥ 803A8347.JPG
Images ::I’Olm \_Nlthml 9 ¥ 803A8348.JPG
survey 10 de[’- Sele # 803A8350.JPG P
photos from lis list. ¥ 803A8351.0PG ~ The selected photo
¥ 803A8352.JPG
/ ¥ 803A8353.JPG
# 303A8354.0PG
Images ¥ 803A8355.JPG
File Name Size = ¥ 803A8356.JPG
& 803A8456.JPG 434MB '-: 803A8357.JPG
& 803A8457.JPG 426 MB & 803A8361.PG -
& 803A8458.JPG 420MB il F— — ¥
& 803A8459.JPG 436 MB I
¥ 803A8460.0PG 436 MB L Preview of the selected pho
& 803A8461.JPG 434MB <
& 803A8462.JPG 432MB
& 803A8463.JPG 430MB
:: gggﬁzﬁ;jgg ::;g m: Apply Renaming Operations
¥ 803A8466.JPG 431MB Change EXIF v Convertimages to:
& 803A8467.JPG 430MB E
& 803A8468.JPG 411MB ‘
.sl 2naAeica DR 4 1"2 MR - 2 ‘ Rename Images
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Quick Procedures.

1. In the Main Menu, click aincomingd and theroFilenamé to open the men
to rename the images.

2. I n top left box, <c¢click on the
contain images you want to rename.

3. Select one or more images in bottom left box for renaming.

IN

. Sedcted images will be shown in the middle box. Click on the image n
preview.

5. Fill in the information of parameters on the right hand side (Date is e
automatically from EXIF, however users can modified the date, if;n
temporary 1D, whih by default stagtfrom 6000b, can also be changed
doubleclicking the wor@TmpIDJ).

6 . Select o6change EXIFO6 or oconve
batchmodifiesEXIF data or convert images to different formats.

7.Ti c k t hpep |byo xr ednfa mi n g -extragckon ia tb beacaompléted
8. Press ORename | mageso6 and wai't

9. In this process, the software will rename the images, add new informati
EXIF files of the images, and mabhe image based on the wdefined
incoming directory structure.

Note: This function also keeps part of the original filenames according to the setting by th
0Setupd> oDefined> ol ndividual | D6 >

Note: Parameterso t he r i ght can be set in 0Set |
|l mageso > O0OParameterso

Note: Afterimages are renamed, a new faklereated and labeled with the date of the sury
will belocated in the same sdivectory as the previoudder. All renamed images will

automatically transferred into this new folder.
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Filtering

A filtering application was developed for the user to manipulate and further process imagéiseo reduce
time needed for matchinghe user usually works in bditectory in the Incoming folder (i.e. Incoming

foldeN 2009080 26) . The i mages wuswually contain all ¢t
individuals on a particular day.

The filtering application is designed to allow users to manipulae wthgcontrast, brightness,
sharpening routines, and cropping images to a specific size that eliminatesustfel mbormation

(i.e. surrounding environment). There are other functions such-esntash, auttevel, mirror,

rotation, etc. thatan be used to further manipulate images. Users ctaraf@mimages to user

specified subfolderseg inParameter Setup Chapter P which can help further minimizing the
processing i me at a | ater stage. For exampl e, owat
specified folders called ONo Infodé and oBl anks
wants to separate images with no identifiable infamnatiouseful for other purposes (such as
calculation of the proportion of identifiable individuals); for example subfolder "Clean Fins" for images of
dolphin dorsal fins that do not contain identifiable features.

Upon startup of the filtering applicatidine system will open up thecoming Directbat was

specified in the Setypeelncoming Directoryin Parameter Setup Chapter 2 The user can

select various folders or images that are displayed. Each folder has a number in parentheses that
indicates the number of images in that directeginjage Formats1 Chapter 1Qo undersind

which formats Discovery supp@rt3 he image manipulation tools are as follows:

Adjust

A. AutoContrastOptimizes the contrast of an image by analyzing intensity coverage in the
analysis area of an image and then readjusting it so that thg disémisittion range is as wide

as possible. The analysis area can be the entire image or the current selected area. The operatiol
adjusts the brightest pixels to be white, and the darkest pixels to be black, with the intensity of

the intermediate pixelsised or lowered accordingly.
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B. AutolevelBalances the colors in an image by analyzing the intensity coverage of each color
component (red, green, and blue) in the analysis area of an image and then readjusting the
overall I nt e n s idistyibutisrorangehinathat regiarcidithecsane.o Thé analysis
area is of the entire image or the current selection rectangle. The operation adjusts the brightest
pixels to be white, and the darkest pixels to be black.

C. Mirror- Performs mirroring operais (flipping the image).

D. Rotate Rotates the image by either 90 degrees clockwise, 90 degrees counter cloclwise, or by
userdefined angle. Angles can be positive (clockwise) or negative (counter clockwise), but must be
betweer® and 360.

E. Contast Performscontrast adjustment on the current image. Values rang& 60rto 100
reflecting the percent change to be made to the contrast of the image.

F. BrightnesdAlters the intensity of the image. Values range dt®® to 100 reflecting the

percent change to be made to the brightness of each pixel.

G. SharpenPerforms sharpening operations on the image using convolution kernel technique.
The values range from 1 to 100, whefmethe amount of sharpness increase to be applied

Mouse Operdion Tools

A. Pan The primary mouse button is used for panning the current image. Note that the middle
mouse button is always used for panning.

B. Area Seledthe primary mouse button is used for drawing a selection rectangle on the image.

C.Zoomingrhe primary mouse button is used for zooming. The middle moudmigtorotian be
used to zoom as well.

D. Crop The cropapplicatiomemoves all image information outside of the boundaries of the current
selection rectangle. For example,ifdHee ct i on rectangle is positio
15 6, croathetineage will be 16 pixels wide and 16 pixels high.

Note: Users can right click on the toolbar for other options such as undo, redo, sign (watermark the image), copy image,
etc.
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Subfolders

Userspecified subfolde(seeParameter SetupChapter Pare created on the toolbar at the top of

the image. If you want to move an image from its current directoisubfolder within that

directory named as the button (or subfolder selected by the user) you can just select the subfolder
button located along the top bar of the window. By using this subfolder method, files can be deleted
from the source folder andpoed to the target subfolder, so that there are no duplicates, which

makes it easier to track what images have been processed.

User created subfolders. Photos can be transfert
these folders by using the buttons located here.

/

‘@ Filterimages
Directory Image: 0018_20100526Tai O01LK3094.JPG /
= GASoftware Processed Phot| asust « 8 O 7T % @ rronsaeen | @] (@ | ] Quaitysoorsoore Quaity 701080 Quaity01070 Quaitybsion'60 Mark Unmark NN _Miscetanous
20100526
00001 (47)
& May2010

=z

Photo can be edited, an
area of interest can
selected for cropping.

Images = 47
0001_20100526Tai COILK3 ~
0002-20100526Tai COILK3
0003_20100526Tai COILK3 :
0004_20100526Tai O0ILK3 . w2 - .. .
000520100526 Tai OO1LK3 P g - Editing tools for touching uq
0006_20100526Tai O01LK3 e e . .
0007_20100526Tai QOILK3 | — and cropping images befo
AL ’ dding them to the catalog. |
al
0010720100526Tai COILK3 adding them to the catalog.
0011_20100526Tai COILK3
001220100526Tai COILK3
0013720100526 Tai COILK3
0014_20100526Tai COILK3
0015_20100526Tai COILK3
0016_20100526Tai O01LK3 Zoom Select Area
0017 20100526 5) Save Image
0018 20100526 € - Pan Crop

Contrast: ¢ ™| G
Brightness: ¢ [
Sharpen: ¢ |

Figurel8 Filtering imagérm witha photograpbf anindo-Pacific humpback dolphimothercalf pair.
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Deleting/Renaming Images

Images can be deleted or renamed in the image list. To delete, the user simply selects the image
and press the delete key on the keyboard. To rename, double click on the image and change the

filename (similar tine Windows Explorer process).

Drawing Tools

Drawing tools are available on the top bar of the filtering page above the image.

Quick Procedures.

1. In the Main Menu, click odlncoming and thendFilterd to open the filtering
menu

2.Select approptafolder in top left box.
3.Select an image for process in the bottom left box.

4. Use the image editing tools at the top left above the image (for quicl
bottom left below the image (for manipulating the image); and botto
below the imaggor fine adjustments).

5, Save the adjust edSavenmage bhuyt t ohi &
bottom below the image. To replace the original image, save with t
name and clickres when prompted. To save as a hew image (or sa
duplicate), give the adjusted image a new name.

6. Select an appropriate button with a folder name (at the top above the ir
transfer the image. Click on the button and the image will be transfer
the selected folder.

Note: You can add/delete/edt the folder buttons i n 0
Ol ncomingdé > 0Subfoldersé
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Incoming Matching

Once users have filtered the images, they shauta folder containing all the identifiable
individuals in a group. An incoming matching Ggijgn was developed to assist researchers with
finding the highest quality image of each individual in a group in order to process this identification

to the existing catalog.

Two dynamic mudi mage wi ndows can be setupticaolntdMatndg mcd
images within a group. Users flip through the images amnansé@images of lower quality or less
desirable images into a esegcified subfolder. Users can move the image bglicgimg on the

image in the List of Images and selettiagubfolder to which they would like to move the image.
Multiple query and/or Images can be selected by holding down the CTRL key and selecting all the

images the user wants to view.

The logic behind this processing approach is to end up with @& kigdlity image of a particular
individual that was identified in a group in order to match this image to the existing catalog. This is
an optional process and users are not bound by any processing approach as this system attempts to

be as dynamic asgsible to accommodate alternative processing strategies.
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Quick procedures.

1.Select a folder at the top left box.
2Sel ect an i mage ofQuaergebanagesiondi

3.Select one or more images of what appear to be the samalridivdmparison i
the oPotential mataibox at bottom left.

4.Right click on the images walverqualityandin the rightclick menweither

a Choose an appropriate fold@etup in Incoming SubfoldesseSulfoldersin
Parameter Sefuwhere the selected imaga(g)to be transferred

bbCchoose 0Change Templ D6 and t hen
in both filename and EXIF, so as to differentiate images chithe
individuals from the others in the same folder.

c.Choose DfToelndpelr 6 > 6 Nanewdtempavary ¢Drfatdear ingl mo
the selected image(s) to the folder. Subsequent temporary ID (start
Templ DOOO1, Templ| DO O O 2 éatigally. hobs
the existing temporary ID folders if it is a match.

dChoose OMove To6>6Created and ir
necessarilg temporary ID folder) and move the selected image(s)
folder. Choose existing foldersig a match

5.Repeat steps 3 and 4 until finish.
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Figurel9 Two illustrationof incoming matchingrocedurefor: 1 left body side i gray whale ad
African elephargars BoxA representthe query imagehile Box B representanages selected
for matching.
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Thumb View

Thumb View is a tool to quickly flip through your images in the Incoming directory. Multiple images can
be selected by holding down @tet key and select all the images you want to view. Yoghtartick
on the thumb image to delete the image if you wish.

'@ ThumbView: DADISCOVERV\Giraffe LCI_IE&
- e = = -

IMG_1129jpg IMG_4307ipg IMG_4887jpg IMG_5432ipg IMG_7470ipg

@ ThumbView: DADISCOVERY\HK newt

[IMG_0384 JPG] [IMG_0385.JPG] [IMG_0386 JPG IMG_0387.JPG IMG_0383.JPG IMG_0383.JPG IMG_0350.PG IMG_0391.JPG
= w ]

Figure2Q Twothumb views illustrating identifiable featuregraffeand Hong Kong nevitnages.
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Matching

Once the incoming images are processegliapter3), the individuals are ready to be matched to

the existing catalog wérifiedindividualgsee moren Verifying Individualen Chapter § Users
couldchoose to includethenoner i fi ed i ndividuals by choosing
(seeVerify in Preferencgs The user loads the query image in the matching tppliaad
compares this image to either the 0Type Speci
Specimen" refers to the most representative image of an individual. The most representative image
typically is the highest quality most recent irohgeat individual. "Type Specimens" can be
defined inView IndividualgseeView Individualsn Chapter Y by clicking on the individual and

sdecting the image asdlectinghat image as a type specin@mly one type specimen may be defined per

aspect (i.e. left/right/fluke) of an individual.

Match Displays

Match displays can be either Horizontal or Vertical, dependent on the user séézetenbge
Chapter 1
1. Horizontalisplayshowsthe query image on the left hand of the screen and the catalog images

(tiled) on the rightand screen.
2. Verticatlisplay shows the query image on thartdiihe catalg images on the bottom.
For small cetaceans, such as dolphins, the horizontal display may be more functional for viewing

dorsal fins. For larger animals, such as for instance gray whales where the entire side of the

body is used for identification pusps, the vertical display maybe preferable.

The user can specify the number of cataloged images that will be initially displayed at one time.

The default number of images displayed can be specifie@Rrefeeencas(seePreferences
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in Chapter 2 The number of displayed images can be modified at any time within the matching

programs.

Figure21 Vertical matching of gray whales with a query image at the tap dathfiase images at the
bottom of the screen.

B i

Query Database New Select Match G Filter ©

BT T

Figure22 Horizontal matchingf Hawaiian spinner dolphiwih a query image on the left and database
images on the right
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Filtering Routines

As the number of individuals ieases in a database, the time to find a potential match to a query
image correspondingly increases. There are a number of classification and processing schemes tha
can be employed to minimize the number of individuals to find a match; however, tewind a n
individual that is not currently in the catalog, users will need to evaluate all potential matches first
before classifying an image as a new individual. Discovery offers several filtering tools to assist users
to find a potential match. These are:

1. AspectdFilter the type specimens or images by thelefseed aspect categorizations. For
example, if "Fluke" was an aspect, the user can filter the database to show only the fluke
aspects of individuals.

2. Categorieshis is intended to be used lzes primary classification scheme. For example, for
small cetaceans, categories may be defined as "1 natci¢hé® "3 notchey etc.

Subcategories can also be defined within a category for further filtering.

3. Specieff there is a need to inspauoages of multiple species in classification, then this option
can be selected.

4. Study AreadA user can select which study area(s) will be used to find a potential match.

5. Descripter§hese are secondary identifiable features that may be usertbto ale individual,
for example a scar, tooth rakes, pigmentation, etc.

6. Type Specimen or All hiduesllows the filtering process or list of potential matches to either
show just the type specimen or all images of all individuals in the.databas

7. Empty Valuedf it is uncertain what is to be done with parameters that are not defined, these
empty values can either be included or excluded from the list of potential matches. Below is

a list of values that are considered as well as thédipadegameters.

A. Exclude Study Ardaa study area is not defined for an image, then that image is by
default not included in the list of potential matches. Users can select this option to
include empty values if desired.
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B. Exclude Speciéspedes is not defined for an image, then that image is by default not
included in the list of potential matches. Users can select this option to include empty
values if desired.

C. Include Aspedt aspect inot specified for an image, then that imagecisded by

default in the list of potential matches (regardless of the filtering method).

D. Include Categeliescategory is not specified for an image, then that image is included by
default in the list of potential matches regardless dtettiegfimethod.

8. Distinctiveness & Image QHdléy the type specimens or images hgwkeofdistinctiveness
and qualityf the imagedJsermeed taspecifythe operator, which must be eitlgro
(smaller thand> 0 (larger thani)<> 6 (not equal to)0=0 (equal to)p>=0 (larger than or
equal to), oo<= 6 (smaller than and equal to), before inputting the value of distinctiveness
or image quality.

Note: For filtering, e relationshigmong parameters is and/efationshipwith the excepth of descriptors
which is only aandelationshipThis means that if, for example, more than oneategory and several
descriptors are selected for a filtering procedure (e.g. one category, the Trailing Edge of a dorsal fin; two sub
categories, Uppétalf and Middle; and three other descriptors), individuals selected by Discovery will be
those that are listed in the database under at leastmreof the indicated stitategoried-ordescriptors
howeverall selected descriptors will have tgresent to bincludedand displayed for matching purposes.
Therefore, lie relationshifior descriptordiltering isandonly, which is why in the earlier example the
individuals selected for matching purposesthave all the three descriptanshat leat one of the indicated
subcategories.

44



==
Filter S
[¥]Aspects >
i
[¥]Leading Edge |

& [¥] Trailing Edge
[¥] Upper half

[ Lower half
[@] Middle
[¥]Scar
[¥] Spot
[¥] Descriptors
Species =

Apply

—,

ID: Azure Date: 3/5/2008 Grp: 43

8o F ey =
ID: Arana Date: 1/23/2008 Grp: 15 - » |ID: Bandit Date: 2/1/2008 Grp: 26

Figure23 Filtering of aBenguela dolphi(Heavisid& dolphin) catalod)ser can apply their filtering
criteri a Hitg0 ubsuitntgont hoen o op ri ght -chtegorids c or n
within a category can be displayed by dolithang on the category and they too can be used to
further specify the criteria and narrow the search options.

Finding Individuals

There are two functions to find a specific individual or indi{g)iwith certain features that may be

in the list of individuals in the database or filtered database. These two options are:
1. Find IndividudFind the individual in the list by its identification ID.

2. Find By Featuriind individual(s) with gpecific feature. For example, find all Females or all
Individuals with calves (aeddf pairs). Once a feature is specified and there are more than one
individual in the database with that fedifun@ore than one, Discovery automatically goes to that
individual) then the Find bifeatureoption will show all individuals with that feature. Another
example isind by Name. Note that in Discovery an indiviliiaan be alphabetiajmeric or
alphanumeric We suggest users to use numeric or@pheridor individualD ; but users can

create a feature callddaimée. The user can then search the database or filtered database by

using either individual nanfesing Find by Featui)individual IDgusing Find Individual)
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Query | Database | New  Select Match

Aspects »
Categories >
Species >
Study Area ’
Descriptors »

[v] Type Specimen
Empty ’
Find Individual

| FindByFeature »|[  Sex »|  b0009
Start Name 20042
End Age_1st_encounter | a0018 |
Filter By ’ b0025

a0058

Figure24 lllustration of finding individuals by a feature (e.g.)"Sex"

Note:

Note:

The functionoFindd will find individual(s) with specific features from database, and display the associated
catalog image(s) or list the ID(s) as shown above; while ditheéunalk(s) in catalog will also be displayed,
though appearing in later sequence. On the other hand, the dilionvill find individual(s) with specific
features and display ONLY the image(s) of the selected individuals.

Various users havarious preferences in naming the individually recognizable animals in their catalog; some
use names (e.g. Bém, Mary, etc.) while others use numbers. In Discovery, for the purpose of data
management, we recommend the use of numbers for indivi(g@the ID is either numeric, e.g. 001, 002;

or alphanumeric, e.g. LK001, LK002) as it simplifies various data management procedures and export of data
into other programs. However, users can still use names, which many may prefer as they areomuch easie
memorize and associate with a specific individual (e-finBe&Ztioppedrin, WhiteSpot, etc.), but in
Discovery these could be entered as an individual feature (featurdara#@datid, subsequently, these
features (just as individiia$) can le used for filtering the database and searching for specific individuals.

With this approach, both numbers and names can be associated with an individual's ID.
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New/Maich Individual

Once a match or new individual has been determined, the user wllasekthe image to the
database. To classify the image as a new individual, simply pi@ssitide/iduabutton. To
classify the image as a Matchniother individual in the database, click o8dleetMatchbutton

and thendouble click onthe im@e to which you matched the query image. If only one
imagéndividual is displayed as a potential mBiscoverywill assumeaipon pressinfelect Match

that you want tomatch the query to th@ne imagéndividual The query image is not added
immedigely to the database upon presSeigct Matchr Newindividual An add image form will

be displayed to specify additional parameters related to theAfteadiee user is satisfied with the

information, they can then choose to add the new dataiastirey catalog of individuals

Quick Procedures:
1.Before matchingnsure "Preferences" have lweefigure for yourmatchingneeds

20n t he mai Databesén uMatabt | t ¢ kopen the m

3. On the right side of the window yauiill see the existing database (for horiz
matching, bottom window for vertical matching).

4C| iloddQuwery button and select an i ma

5The query image wil |l Eeomis hddivordto adjust
the image.

6.Fi lter the existFited Obatabasenbyo
criteria for filtering Bpphcheck

7.Check through t hRevioudt d\bxd®eat by odlti
can alsodjust the size of images in database by adjusting the resolt
which is | ocheviewd bottdbe. | eft of

8.Determining a New/Match:

a.Matchl f t he query i ndSelectMatdia |a nids tnh
the image of the math individual in the database. Then fill in
appropriate information inthe pogpp r ecor d s h e eAdd
to Database at t he bottom right of
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b. New- | f no match New famdndt,heal ifcik
informationin the popup record sheet window; give a new ID (and
Name, i f you want) f o Addtolatabage \
the bottom right of the window.

9. New individuals will be shown in the database immediately, the database ig
individuallDs.

10.Start from step one until all new images and individuals are added to the da|

Note: User can double click on the images in database to view different images of the same in
c | i c k Typegspetirhéa ©do x edimage okaa ihdvidugl, this image will be sho
the database as the representative for matching purposes.

Note: User can Filter or Search through the
functions in the menu bar of the Matoénu.

P Add Image =&
Individual Sighting Geographic Location Individual Info
ID: A0011 v Latitude: ¢ Feature Value
Species:l = Age ‘Adult
) itude: 0 Sex |
L . With_calf_or_not
Options from P —
Date: 25-May-10 Name Wiggles
these combo ' ,

Ti}aﬂ 12:51:26 boxes are

X

Data Cation

Aspec{ predefined Information here will be

extracted PV

le
Trailing Edge v = from the |gnt Side applied to all photos of th

setup hy the indivi
from  the legory: | Upper half = p by sane individual
photograph user
file ptors:  |[7] Cookie cutter
| v mag- —
[T] Uniformly grey
[T Uniformly Pink ”Na[ni”i? Value
With_calf | [
Age_of Calf |
Quality: 95 > Mark_change: =
o Mum/Calf_ID
Distictiveness: 5  |Age_Class Adult =
Image Location Site 2 |
Directory: | D:ADISCOVERY\Incoming ‘
Filename:  a0011_20100525Tai001RT1610.JPG Click this button to add th
image into the database
l Load Image J [ Image Info J,/ Y

=

|

Add to Database 4~

Figure25 Adding individuals tDiscoverisdatabase.
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Add Image to Database

Once an image is matched or determined to be a new individual in thetlvatatiyjmage to
database form opens to input various paeamdf geographic location information exists in the
EXIF data of the image, Discovery will automatically extract the positional data and display it to the
user. If no GPS position exidtse user can specify the GPS poslipdirectly typing thiatitude
andlongitude(note the format of GPS dada specified iRreferencgsor by clicking théfrom

file6 button and importing GPX file and usingtleér the waypoint, track or route ddtee GPS

Data Viewer and Extracjorimage gality andindividual distinctiveness assessment, aspect
individual featuresarious categories @md descriptorsan be includedith individualimageas

well (Figure25).

/D Classifications

Discovery allows for both textual names and numeric values to be used as an individual identifier.
However, it isecommented the user uses numerical ID values to classify the individual as it
simplifies potential further issues. Wiemekhere is value in naming individuals (e.g. it is easier to
memorize an identifiable feature of an individual by using a descriptive name, e.g. WhiteSpot or
ScarFin), but from a database and classification scheme, it is often simpler to attripsiteo numb
individuals. To accommodate both options, one can setup Discovery to place a name(sse feature
Notg therefore the user has the primary classification scheme by nuhileexsfeature called

"Name" can be sgb that allows the user to attribute a name to the individual in addition to the ID
number. Both Name and Primary ID are searchable with Discovery. However, if a Name is primarily
used to ID individuals, the user should not use special charactardetanglnames or multiple

words separated by spacing (i.e. Six Notch Scar), as this will cause incompatibility issues when
exporting data from the Discovery database to other software which may be used for analyses such as
program Mark. A numerical IDIMie compatible with Mark and less likely to result in conflicts later

on.
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Sighting Information

Other than photographic images of individual animals,-jleotiification surveys collect a variety

of information about each sighting, sashbehavior, group size, types of individuals, geographic
positions, environmental data, video/photographs taken, associated comments, etc. Some
information is usually standard for phidintification surveys, while other parameters can be
projectspecift, speciespecific or studgitespecific depending on the objectives of the study. As
such, the sighting information application has some standard features as well as dynamic user
defined features to allow users to create a data form specific fegettieir The minimum standard
information for a sighting is $tudy Area,.Date, 3 Species, and &roup ID. These standard
parameters are usesuaique identifier for each sighting. Start/End times, Survey type, behavior,

and group size (mlvestmax orone group estimate) are provided but optional.

Other 'standard’ sighting information are categoriz&ap Inf@.e. # of Adults, # of Juveniles, #

of Calves, etcsubject to change by ujeEnvironmenfommentS&eographi@nd Photographic
Additional data that are not considered in the 'standard’ tabs can be recordédaalitiectals

Most fields are usspecified and the data typeseData Typescan also be classified by the user.

For examm, if the user specifies an environmental parameter such as Sea State (Beaufort) as
numeric, then only numeric values can be entered. Date/time parameters are also validated to
minimize user entry errors. Invalid entries (i.e. invalid date or timehleggbtéayinred This

automatic error checking is designed to minimize data entry errors.
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Viewing Sighting Information

To view the sighting information for a study area, the user can access the form from the main menu
under the database menu (Datalsgieting menu). A window form will show a summary of the
sighting information which can be partitioned by a combination of Study Area, Species, and/or
Date. In addition to partitioning the datng the options in the boxes on the left side of the
window the rows can be sorted by column values by selecting the header of the column. For each
row entry, the standard unique informaigsshown (Study Area, Species, Date, and Group ID) as

well as the Start/Stop Time, Survey Type, Behavior, and Grougfo8ization.

Buttons are displayed to access the Individual, Environmental, Comments, Geographic,
Photographic, and us#efined Miscellaneous information (i.e. Genetics, for example sk Fig.
below) for each sighting. Sighting entries can be copleddiqpboard, edited, or deleted by right
clicking on the row and selecting the appropriate option.

Quick Procedures.

1.Got o Sightings menu: Darlage tShytdngsna i
2. All sightings records will be displayed in the riglgrygart of the window.

3. Lists of the Study Area(s) (top), Specie(s) (middle) and Date(s) (bottom
displayed on the ldftand side of the window. Click on the Si
Area(s)/Species(es)/Date(s) to view the records of your choice. Th
records will be displayed instantly on the right according to the s
options on the left.

Note:St udy Area and Species can be edite
4.To view details of certain records, double click the record.
5. Sighting recosdon the right can be sorted by clicking the header of interes

6. User can also right click on the records to look for more options (e.g
record).

7. User can edit the sighting 1in
Figure26) and changing the records directly on the table.
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[® sightings I

ITaiO Study Area Date Goup  Stat  Stop Species Survey Behavior Group Size ind Comments Geo Photo Behavior
m— 1| HongKong |014ul-2010| 01 | 11:01:00 | 11:38:00 | Sousa chinensis | Photo ID Resting 3 ind || Env Data || Comments ] Geo_|( Photo [ Behavior
2 | HongKong |014ul2010| 02 | 11:33:00 | 11:53:00 |Sousa chinensis | Photo ID Resting 2 ind [ _Env Data | [ Commets ][ Geo™ Photo || Behavior
3 HongKong | 01-Jul-2010 03 11:58:00 | 12:49:00 | Sousa chinensis | Photo ID Resting 7 Ind Env Data Comments Geo] o || Behavior
Neop;vocaena s HongKong | 01-Jul-2010 04 12:58:00 | 12:59:00 | Sousa chinensis | Photo ID Resting 1 Ind || EnvData || Comments Geo] Behavior
Others 5 HongKong | 01-Jul-2010 05 14:38:00 | 15:00:00 | Sousa chinensis | Photo ID | Undefined_Behav 8 Ind || EnvData || Comments || Geo Behavior
EE . . .
- Study area Sighting  record
- 5/25/2010
- 5/26/2010 | herecan be sorte
- 6/30/2010 = o
W] Species - by clicking the
712420 Geographic .
-7/13/2010
< = e e ewe| header of interest
- 7/20/2010 < Dat » 11:01:00 [2226233 | 113.85890
-~ 8/1/2010 - ates 381
2 [11:3800 2223645 |113.83950
- 8/2/2010
- 8/3/2010
- 8/4/2010
- 8/13/2010
- 8/14/2010
- 8/21/2010 -
[ Add Sighting ]. 7 m >

Figure26 Summary of sighting information.

Note: 0 St udy Aread, ODated and IDf@sighingnform&ion. lttistogadotvdde r ar e
to input sighting information under the same sighting ID (i.e. the same combination of the three parameters).
However duplicate ID might still happen if users modify the data database in MS Access directly. In just a case,
the row of sightingiformation with duplicate ID will be highlightedrieen color, so as to remind users to

check the data and make appropriate modifications.

Adding Sighting Information

To add a sighting, click on thdd Sightingbutton on the bottom left corner tife view sighting
information form as described above. This will bring up a new window with multiple tabs for
sighting information that the us=m fill in.Figure27 illustratesa basic summary of the sighting
information form. The form consists of thighting ID Standard Informatigsuch as Geographic
Information, Comments, etc., and tdefined miscellaneousnformation; each of themis

described below.

52



b\ Sighting Information [o]& l@

Sighting ID Group Info [thogmphs l Position | Environment I Comments Gemﬁcsl
g2 | gy 2 1

Date: F':"'DE':'ID Tuvenile 1 | Tabs predefined by the system

Start Tire: 11:22:00 Calf 2 3

End 14:34:00 Calf 1 User defined tabs
Survey:  [PhotoID more can be addeo

Species:  [Sousa chiner ~ 1\
Group  |po0nz '

. : The options availableg
Behavior: |Foraging here were defined i
Gip Size: |5 : the preferences [ Add ]
# Time Adult Tuvenile  Calf 2 Calf_1
Edit Sighting

Figure27. An illustratiorof the sighting informatioform.

——— —
i@ Sighting Information i F=REEl |
Sighting 1D Group Info | Photographs | Position | Environmenit | Commerﬂsl
Study Area:
v - | Time: 1223
Date: 13-Aug-2009
Latitude: 53 12 45 o -
Start Time: | 12-23
End Time:  [12:55 Longtude: 143 55 16.8 o -
Suvey, | [ Add | [ mper |
Species:
? CramEE # Date Time Latitude Longitude
Group ID- |01 1 1%Aug-. 122300 5371245 143 55 16.8"
Behavior: | N
Grp Size: 7

Figure28 An illustration ohow toenter geographic position in the sighting information form.
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Quick Procedures:

1.From t he mai Databagkn uSighogd i ¢ b @ sightings
database menu.

2. To add new sighting record > Select a Study Area and Species, then
OAdd Sightings but t on.

Sighting ID

The Sighting IDconsistsof both mandatory and optional information. The mandatory sighting
information ighe Study Area, Date, Species, and Group ID. At a minimum, this information needs
to be specified prior to adding new sighting to the database.

Optional Sighting ID information consists of the Start/End T

Sighting 1D
of the sighting, the Survey Type, the Befsstate, and Grou 21

Study  [[EM v
Size(there are twdifferentinput types forgroup sizévased on
. _ Date: 02-Feb-2011
PreferencgsSurvey Type and the Behavioral state can be gither
Start Time 13:33

the
End 13:55

typed in upon entry or selected from predefined categori
user dehed in theddghtings Informatiolfrom in Parameter i
Setup(se= Sightings

Once the basic Sighting ID information has been adde

Survey:  Phota D -
tﬁpeci&s: Gray Whale JRe
e

Group 3

user can click odAdd Sghting to add the information to th

Eehavior Feeding -

database aslvas add additional details (Individual Informa
Geographic Position, Comments, etc.) in relation to the ¢ rétP 2
sighting. These details can only be added once the Sighging ID
has been defined and added as a sighting. Once the sighting ID

has beemadded, the sighting ID information cannot be edited as

the additional details depend on the unique sighting ID. 110 Add Sighting

edit/delete an entrgeeViewing Sighting Information
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Quick Procedures

1. From the maa me n u ,Databdsé cdBightingd to go to the sighting
database menu.

22To add new sighting record, s Add
3.Fill in / Select the appropriate information for the Sighting ID on the left.

4.Sudy Area, Date, Species and Group ID are required parameters.

5.Behavioral state can be either entered or chosen from the predefined list
can be defined by userdBetup Defingd Sightingd Behavioo.
(seeBehavioy

6.CI| i Adé Sightind butt on to proceed with

Group Information

The Group Information tab in the sighting information form is intended to store additional details
about a group, such as group benship. For example, you may want to record the "Number of
Adults”, "Number of Calves", "Number of Females/Males", etc. Each parametetenestand

consist®f the user's selectbdta Typefor that parameter. Batup group information parameters,
seeParameter Setuphe entry type will depend on the data type. For True/False or Y2ai®o

Typesa button or check box will be provided faadantry. For numeric data types, a text box will

be provided, but only numeric values can be entered. Once the Group Information is entered, the
information can be added to the database by pressing the add button. You will be asked to input a
time valudor the entry. The time value is needed to separate multiple entries in case the user wants to

incorporate multiple group information such as changes in membership over time.
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@ Sighting Information @ |Bll=|=]| = |

Sighting ID Group Info [ Photographs | Positien | Envirenment | Comments | Genetics|

Stwdy | Num_Adults 5

Date: 02-Feb-2011 MNum_Calves 1

Start Time: Num_Males 3

End Time: Num_Females 3

Survey:

Species: (NN

Group ID: |44

Behaviar:

Grp Size: Add
# Time Num_Adults ~ Num_Calves  Num_Males Num_Females
1143200 5 1 3 :

u 4 1l 3

Figure29 Adding a new entry of group information.

Quick Procedures:

1.Fillintheusedef i ned entr AWdboxes, then cl
2.Type the time value of the information entered.

3. A new record displaying the information will be shown in the table at the bg
the tabbed window.

4.Repeat stepstd 3 until all data are entered.
5.To delete a record, right click on the record and select the delete option.

6.Entry boxes can be Setddd eBefine e dightird
0Group infa. Entry boxes type can also be changectisaime plagsee
Group Info.

Photographic Information

The Photographic tab for sightings contains information about photographic records, video, or other
media records that were collected for the sightingelags for photographic info consist of the
Recorder (person making the recording), the Media (camera type, video type, voice recorder, etc.),

Card /Tape #, and Frames/Time. The name of the Recorder and type of Media can be predefined in
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the Parameter Setug simply typed in upon entry. Once the appropriate information has been
entered, simply click on the Add button on the tab to store the photographic data in the database.
Multiple entries can be entered for easdrdang.

==l

Sighting 1D Group Info i
Study [

Recorder: NOT MEE] -
Date: 02-Feb-2011 -

Media: Video -
Start Time:

Card/Tape # 1
End
Survey: Frames/Time: 00:00 to 0534
Species: | N Add l
Group ID: |65 # Recorder Media Card/Tape From To |
Behavior: 1 NOTMEE NikonD2X 1 1 32
- 2 MNOTMEE NikonD2X 2 1 15
e 3 NOTMEE Video 1 0000 0534 |

Figure3Q Addinéj photographs information

Quick Procedures

I1Fill in the eAddory boxes, then cli
2.Type the time value of the information entered.

3. A new record of the information will be shown intdidein the lower half of th
window

4.Repeat steps 1 to 3 until all information is entered.
5.To delete a record, right click on the record and select the delete option.

6. Entry boxes can be added, edited or delet&king DPefi®  Sighthg®
oPhotograph® Entry boxes type can also be changed in the samésqs,
Photographs

7. Recorder and media can be edited/definé8etup  Pefied  Sightings
oPhotograph® Recardey Me @i a 6 .
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GeographicPosition

The geographic location is important for records of each sighting. Geographic position(s) can be
added in the Position tab. These can be manually entered with the Time, Latitude, and Longitude
values. Alternatively, geographic paosittan be imported automatically from a GPS file(s), such as a
GPS Exchange Format (GPX) file, that can be downloaded from a GPS device. EasyGPS software
(http://www.easygps.comis a freely available tool that doats GPS data and stores GPS

informationinto a GPX file format. Excel and Access formats can also be used to store GPS

information and import into the positions (g@@GPS Data Viewer and Extragtor

Latitude andlongitude formats will be displayed based on the user's preferences oeéihedl in >
OPreferencés Despite the format selection, the user can input other formats and have them
converted to the current format. For example, if the user selects degrges, seconds in
preferences, but enters decimal degrees in the degrees box, then the minutes and seconds will be
automatically converted to the preference values. All positional data are stored in decimal degrees in

the database with negative vdtresouthern (latitude) and western (longitude) hemispheres.

Once the user has entered the appropriate information, simply ¢lalidthieutton to store the

geographic position of the sighting. Multiple entries can be added for each sighting.

@ Sighting Information @ Bla|®] = |

Sighting ID
Study

Group Info | Photographs | Position | Environment | Comments | Genetics |

Date: 02-Feb-2011

Time: 12:35:34

Latitude: 533344 20.0664 N -

Start Time:
End Longitude: 143344  20.664000000001 E -

Survey: Add l |

Species:

Behavior:

Grp Size:

Group ID: |55

# Date
1 02-Feb-2011
2 02-Feb-20M

Time Latitude
12:34.00 537 14.066
12:35:34 537 20.066

Longitude
14319404
143" 20.664

Figue 31 Adding geographical information records.
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http://www.easygps.com/

Quick Procedures:

1.Fi | | in the GPS informAddi on i n th

2.GPS information inputted manually will be converted to the format defined by
0Setup  Pref@rencés

or

3.New records of GPS information will be imported from a GPS file dowrto#ue
computelin GPX format).

4To i mport alm@mS afnidl es,elcelcitc kt hte GP S
5.New records will be shown in the table thathistgeographic position data.

6.To delete a record, right click on the record and select the delete option.

Environment

Environmental data are commonly recorded for each sighting. However, the type of parameters
recorded can vary among different studdiscovery allows users to define their own environmental
parameters iRarameter Setand these usdefined parameters are shown in the environmental tab

for the sighting entry form. In the above example, &ea(B¢aufort), Visibility, Cloud_Cover,
Salinity, and Depth were defined as numeric values with Habitat Type as a combo data type (with

Sandy & Rocky as categories of the combo) and Fog was defined as a Yes/No data type.

Once all values for the envirommad records are entered, click"theéd’ button; the program will
then request a Time for the recording to be stored with the environmental parameters entered.

Multiple environmental recordings can be stored for each sighting.
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@ Sighting Information wEl=[=] = |

L
Sighting ID Group Info | Photographs | Poswtion| Environment | Comments | Genetics |
Study Area:
Y - Beaufort 1
Date: 02-Feb-2011 Visibility 0
SN T Cloud_Cover 20
End Time: .
Salinity 35
Survey: .
Habitat_Type Roc! -
Speces | NN
Fog [ No
Group I1D: 5
Depth 13
Behavior:
Grp Size: [ Add
# Time Beaufort  Visibility Cloud_Cover Salinty Habitat Type Fog Depth
1 143200 1 10 30 35 Sandy No 10
2 144200 1 10 20 35 Rocky No 13
41 LU 3

Figure32 Addinalew environmental information records.

Quick Procedures:

1.Fillintheusedef i ned entr Wdboxes, then cl
2.Type the time value of the information entered.

3.New records will be shown in the table at the bottom ritite wiindow.
4.Repeat steps 1 to 3 until all information for the sighting are entered.

5.To delete a record, right click on the record and select the delete option.

6. Entry boxes can be added, edited or delet®bing DPefi@  Sightings
oEnvironmend .Entry boxes type can also be changed in the samésga
Environment
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Comments

A comment tab is provided to store any additional description or information about the sighting. The
comment reques a time and the comment. Simply enter in the time and the comment and click the
"Add" button to store a comment in the database. Multiple comments can be stored for each sighting.

@ Sighting Information BEIEEES

Sighting ID Group Info | Photographs | Position | Environment Comments |Genetics|
Study (B
Time: 123532
Date: 02-Feb-2011
] This is my second comment

Start Time:

End Time:

Survey:

Species: | EININ Add

Group D: |6 # Date Time Comment

Behaviar: 1 02-Feb-2011 123232 Thisis my comment

2 02-Feb-2011 123532 Thisis my second comment

Grp Size:

] m r

Figure33 Addir{g comments into sightingsard.

Quick Procedures:

1. Fi |l | in the time &aAddd comment box,

2. New record of the information will be shown in the table listing the data.

w

Repeat steps 1 to 2 until all comments are entered.

4. To delete a record, right click on thengtand select the delete option.
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Miscellaneous Information

r
@ Sighting Information

a0 | B||l=|=] = T

Sighting 1D

Study Area: | [

Date: 02-Feb-2011
Start Time:
End Time:
Survey:
Species:
Group ID: |7

Behavior:

Grp Size:

| Group Info I Photographs | Position I Erwironment I Commerm;| Biopsy

Reaction 7] Yes
Biopsy_MNumber 4

Individual Jessica

Add

# Biopsy_Taken

1 True
2 False

Reaction

Yes
Mo

Biopsy_Mumber

2
4

Individual
Jake

Jessica

Figure34 Editing usedefined sightings parameter(s).

Beyond the 'standard’ sighting information, additional tabs can be created by adding parameters in
Parameter Setupndow. For example, collecting biopsies for genetic research maybe part of a study
and a Miscellaneous tab called "Biopsy" can be created with categories such as "Biopsy Taken"
(Yes/No data type), "ReactionYe&/No or Strong/Moderate/Mild/Negligible/None), "Biopsy

number" (Numeric), "Individual" (Text), etc. Since many studies have different objectives and collect

different information, the Miscellaneous tab offers a means to provide an area to cordatker these

Miscellaneous tabs do not automatically record a time with the entry. If time is an important variable,

the user can add it as a time variable in the Miscellaneansetupeter Setup

Quick Procedures:

1. Additional sighting information forms can be added by usttind  Defirwd
0Sightingd  Miscellaneoagse Miscellaneojs

2.Fillinthe used e f i entr 2Addboxes,

3.New records of thaformation will be shown in the table on the bottom right.

ned then cl
4.Repeat steps 2 to 3 until all information is entered.

5.To delete a record, right click on the record and select the delete option.
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Survey Effort

Survey effort can be recorded with GP&dok data downloaded from a GPS device. This serves as an
overall spatial and temporal effort for the number of surveys conducted for each study area and can be

used/summarized/visualized later on.

Note. For the survey track in effort dataly a reface to the GPS/GPX file location isTt@sardeamation is used
for later information and geographic displays. Users are therefore highly recommended to keep their
GPS/GPX files centralized in one location; the track info will not be read apediisgie files cannot be
found under the recorded entry. Users can change the directory information in the Survey Effort window or
View Database window, if need be.

Survey Start Start Stop Stop Survey
D Date Time Date Time Track

1> [EEERZOGN 09-Tul-10  [10:00:00  [09-Jul-10  [16:00:00

urvey ID:

StartDate: 5. Nov -11

End Date: 5. Nov 11 [ End Time:
Track Info:

ADD

Figure3s Survey effort can be recorded and viewed irlatsioig.

Quick Procedures:
1.0n the mai uSurveg Effoidc.k 0
2.Right click on empty space to add / edit or delete survey effort data.
3To add a nadd emn r tgliglemenuii g¢tkt o
4.Input Survey ID, StadgndEndtime

5User can also incorporate tr ackéo(
button atTradkinfdd ermdv,ofand sel ect t
can be found i€hapter 8

6.Cl i ADR6 0t o hé pronedwseh t

7.New record will be shown in the table.
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Other

This provides a highly dynamic tool to record miscellaneous informaticaytiatt lme included in
the process of matching images Kdathingin Chapter % sghting antbr survey information
records (se&ighting Informatiorand Survey Effortin Chapter b For example, stndingsof
cetacean speciesuld berecordedhere since theseecords do not share the same fields of

parameters of live encounters of the animals.

Given the flexibility of recording various information with almost no restrictions, users are required
todefine the o0Typeod6 of parameters, tQtherino Par am
Parameter Setuppefore having the option appearing on the main kégure36). Each new

Typed defined in Setup wild.l create a separat

o

Dat abased6>60t heré menu.

o

r’ Discovery

File Incoming | Database | Manage View  Analysis Setup Help

Match
Sightings

Survey Effort

Figure36 The t ool 0Ot her 6 Stpppears after defining i
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@ Stranding for Study area: HongKong and Species: Sousa chinensis E@

StrandingDate ID StrandingCodes Necropsy
2/7/2012 0023 Code2 > E]
F [6/9/2012 Unidentfied
Codel
Code2

Code3

Coded

Figue 37. Example of a "Stranding" dataset as an Other dataset.

Quick Procedures:

1.In t he mai rDatabasa u Pthetd iStakdin® ( or ot heg
in Parameter Setup).

2. To add a new entmyght dick on empty spaesdc | iAddaow® o n tclicle
menu.

3. Input/ Select the appropriate data in the relevant.boxes

4. To quickly import filenames and/or directories of relevant files (e.g. photos of
stranded cetacean animals)cliek to sect a box, then rightick and click
0Ged on the menu and choose from
oDirectoryo

5. New record will bsaved to data database once finished typing or sétegiea)
steps 2 to 4 to add more entries.
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Managing Data

Discovery stores all data into a Microsoft Access database. If the user has Access installed on their
computer, they caviewthe database directly or use the\ Bien in Access function to open

either the system or data file. MicrosofteAs has various tools to assist with database
management. Howeveévlicrosoft Access is not requireaut highly recommendeth use

Discovery

If a user does not have Microsoft Access and wishes to view the data, they can use the
View\ Database option. Thwindow providea direct link to the database and allows the user to

partition, search, and manipulate their data directly without the need to open the Access database.

Find

~  INDIVIDUAL

I Update Database I‘/

oUpdat e

Dat a

STUDY_SITE

INDIVIDUAL

DIR_LOCATION

FILENAME

DATE

TIME

GROUP_IMG

LATITUDE

WGew

001

C:\Program Files\Gray Whale"001

001_D50319WGWO102_0003.TIF

8/15/2005

12/30/1839 11:00 AM

0

53.310621751667028

WGwW

om

C:\Program Files\Gray Whale"001

001_D50819WGEWD102_0016.TIF

8/15/2005

12/30/1839 11:05 AM

0

53.310676521053587

WGW

om

C:\Program Files\Gray Whale"001

001_D50319WGWO0204_0017.TIF

8/15/2005

12/30/1839 312 PM

02

53.317747046462383

WGWwW

om

C:Program Files\Gray Whale"001

001_D60718WGWD102_0006.TIF

7/18/2006

12/30/1833 11:15 AM

0

WGWwW

om

C:Program Files\Gray Whale"001

001_D60718WGWD101_0005.TIF

7/18/2006

12/30/1839 10:33 AM

WGw

om

C:\Program Files\Gray Whale"001

001_D60302WGEWO201_0052.TIF

9/2/2006

12/30/1839 10:20 AM

‘I"irla ‘I"lr

oo

C:\Program Files\Gray Whale 001

001_D60302WGW0201_0060.TIF

9/2/2006

12/30/1839 10:31 AM

WGw

oo

C:\Program Files\Gray Whale 001

001_D60726WGW0202_0053.TIF

7/26/2006

12/30/1839 415 FPM

wGw

00

C:\Program Files\Gray Whale*001

00N_D60723WGW0101_0028.TIF

/2372006

12/30/1833 1:27 PM

waew

0o

C:\Program Files\Gray Whale"001

001_D60723WGWO101_0011.TIF

7/23/2006

12/30/1839 12:57 FM

waew

0o

C:\Program Files\Gray Whale"001

001_060303WGW0103_0052.TIF

9/3/2006

12/30/1839 323 FM

WGewW

001

C-\Program Files\Gray Whale"001

001_D70304WGWO202_0006.TIF

8/4/2007

12/30/1839 6:10 PM

WGewW

001

C-\Program Files\Gray Whale"001

001_D70304WGEWO202_0018.TIF

8/4/2007

12/30/1839 6:30 PM

Figure38 lllustration of \ewingthe currentAccesslatadatabasi Discovery

]
]
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To view the data, the user has to select the table of interest. An explanation of the table types are
outlined inTable3. For example, if the user wants to view the image céte\pgan open the
table named "Images". This table should illustrate the study site, individual, directory location
(dir_location), filename, date, time, group ID, etc. The Image Table view has a routine to check the
If the fields rax@ then the system

could not find the file, otherwise the directory and filename fieffs/§né the file exists at the

filename locations to see if the éil@sts on the computer.

specified location.

Data can be directly manipulated by selecting a cell and tgpnegvthialuesHowever, theew
informationll not updatedhtabase values until the user pestse thatabasdutton

Find and Replace functions are provided to assist with data manipulation. To find an entry in a
column, select the colanmand type in the item you want to find. The find function works
dynamically to find values that are similar to the values entered, therefore the entire entry may not
be required. Once the item is selected, the user can also replace values inxthatfirahbther

value. This can be a very useful tool to alter directory locations. For example, if you moved your
catalog images from \®ly_CatalogSpinners” to "CPhoto_ID\ Spinners”. You can find the

entry "Ct My _Catalog" and replace them with FBob_ID" to update the location of the images.

Again, ensure you press 'tbpdate Databaséutton to apply the changes to the actual database.

i # Discovery Access Data |m| |ﬂ|1
Table Find Replace
IMAGES ~ DATE ~ 8/19/2005 8/20/2005  Replace |
STUDY STE  INDIVIDUAL  DIR_LOCATION FILENAME DATE  TIME  GROUP_IMG =
vi CECE o C:\Program Files\Gray Whale\DD1 | 001_050819WGW0102_0003.TIF |8/13/2005 |11:00:20 |1
2 |waw 002 C:\PHOTOID"BehaviorPhotolD\002 | 002_050819WGW0102_0007A.TIF | 8/18/2005 | 11:01:32 |01
| 3 |(wew 003 C:\PHOTOID"BehaviorPhotolD\003 | 003_050819WGWO101_D0T6.TIF |8/18/2005 |1053:22 |01
4 |waw 005 CAPHOTOID"BehaviorPhotolD\005 | 005_050819WGW0102_0026.TIF | 8/19/2005 | 11:19:58 |01
5 |waw 006 CAPHOTOID"BehaviorPhotolD\006 | 006_050219WGW0101_0027.TIF | 8/19/2005 | 10.57:59 |01
6 |waw 006 C:\PHOTOID"BehaviorPhotolD\006 | 006_050219WGW0102_0021.TIF | 8/19/2005 | 11:18:05 |01
7 |waw 007 C:\PHOTOID"BehaviorPhotolD\007 | 007_050819WGW0203_0023.TIF | 8/19/2005 | 14:43:46 | 02 =
8 |waw 008 C:\PHOTOID"BehaviorPhotolD\008 | 008_050819WGW0203_0011.TIF | 8/19/2005 | 142631 |02
9 |waw 001 C:\Program Files\Gray Whale\D01 | 001_050819WGW0102_0016.TIF | 8/19/2005 | 11:05:15 |01
10 |[wew 026 C:\PHOTOID"BehaviorPhotolD\026 | 0126_050819WGW0102_0027.TIF | 8/19/2005 | 11:20:37 |01
il 11 [wew 003 C\PHOTOID"BehaviorPhotolD\003 | 003_050819WGW0102_0017.TIF | 8/19/2005 | 11:06:41 |01
12 |(wew 016 C:\PHOTOID"BehaviorPhotolD\016 | 016_050819WGWO203_0008.TIF | 8/18/2005 | 1421:42 |02
13 |wew 016 C:\PHOTOID"BehaviorPhotolD\016 | 016_050819WGW0204_0016.TIF | 8/19/2005 | 15:12:57 |02
il 12 [wew 001 C:\Program Files\Gray Whale\D01 | 001_050819WGW0204_0017.TIF | 8/19/2005 | 15:12:57 |02
‘ 1R AW — na7 A PHATOINY BahaviarPheat A IDWAAT |47 DRAS QWAWSWAWNTINA NDR TIE aMa0/ M08 | 1R-12-R7 na :

Figure39 Replacing certain records (or part of) ttwweurrent loaded databas®iscovery usintpe

Find and Replace functson
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Note: For each table there is a field called "PKey". This is a unique number thdhisemwated. This
identifier is normally used for database purposesidhlg recommehdethe user does nchange

or alter this field.

Quick Procedures.
1LFrom t he maivViewomdatabase ctl ¢ ckp&n t he

2.0n the top left, select a table that you want to view. Explanation of Tabl
IS given iMmable3.

3.User can click on any cell and edit the table.

Note.: Database is not modified until step 4.

4Cl i c k Update badtabaded but t on t o save t he

5.To findan entry:
a. Select the column and type in the item you wanntalf iFmdot th @
b. Select the cell

CEnter valRepmcéi Mok heand Replacé kb wmhnt
value in the selected cell will be replaced by the value in the Replacg
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Verifying  Individuals

To ensure the ID aral other mage information (e.g. category/sategory, quality, distinctiveness, etc)

have beeonorrectly entered to the databdbeewlycataloged images, eithgrew or previously

matched individuals, should be checked and véifiidl is consideredd nwe i n d i woiindhges | 6

for a defined IDhave been verified; or it is consideradanat c hed 1 ndi vi

been verified. Therefore ws&ouldfirst verifythe earliest imageadf newlDs, whichthen become

matched; and ¢hremaining images will be verified together with the previously matched individuals.

Figure4O. lllustration ofthe Verify menun Discovery.

Verifying New Individuals

While verifying

dhat dhave notrbdererxifieddpreadusyly usérs reed goe
consider whether various aspects (if there are multiple aspects) would affect the certainty of
identification in the study. For example, in phidtstudy ofspinnerdolphins using notches on

dorsal fis as the primary featutiee notches have the same appearance on the left or right side;

’ Discovery =
File Incoming Database | Manage | View  Analysis Setup Help
Database e -
Verify > ‘ New Individuals » All Aspects
Review » ivi
Matched Individuals Left Side
\ N
AN Right Side
D

dual

however in the study of gray whaliséch primarily us body marking$or identification, left

and right aspectsve naelatonship Therefore users are providethwiptions to verify new

IDs by particular aspect or all combined togé@mgure40).
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After selecting a particular aspect or all aspects, the first images (in term of date and time) of the
new IDs will be automatically seleeted listedFigure4l). Users could go through the existing
verified catalog to ensure that there are no matches to the proposed (Fgyul®t). Users

could change the ID if the query image is fearie a match in the cataldpe image details

could also be changed.

@ Verify
| Individual Image GROUP_IN +
0124 |a0124Lime01201207195C4224 PG 0
0128 |20128_20121012T2i001505680.0PG o
20133 20133Lime01201207195C4197.JPG o1
20133 |a0135T2i00120120704009709.PG 01

(o -0122 20142T2i006201207045.1888.JPG ac -
20147 Seperate Window

|a0147Amort06201207095.1325.JPG e
=
a0148 |a0148_20120903Tai001DH48050 PG |t 2

20160 |a0160T2010201207085W0852.0PG 10
20173 |a0173Tai00520120710LK3554 4G 05
20175 |a0175FanLau0320120718WL4168.0PG 0
20187 20187_20120828PkHO1CO2787.JPG 0
20189 |a0189_20120829MaPKk025.2854 JPG. 2
20153 |a0183MP0320120721C08633.JPG 0
20135 |a0195Lme0620120720WL 5584 /PG 0
20197 |a0197T2004201207195C4882.0PG 04
20200 |a020050ko0420120731508701 JPG 04
20205 |a0205MP05201207185C5011.0PG 0
20209 |a0209_201208107ai002540546.0PG 02
<] 0 ] y

Verify New Individual Process

Figured4l lllustration of Verifying New Individual form.

4 Matching: Horizontal for HongKong of species Sousa chinensis. S
Query Database Verify Select Match

Query: a0142 Date: 120704 Group: 06 * 'D: 20094 Date: /572011 Grp: 01 '~ [1D:20112 Date: 772772011 Grp: 04

[ Loadauey | [ veiy || selectmarch | [ zoom [ mimor | U [ Pevioss [ N ]

Figure42 lllustration of the process@imparing new individual to the existing verified catalog.
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Quick Procedures.

1L.From t he ma iManagde nMerifyd > Neéwclddividuadd. Choose
0 Al | a sapagticutarsaépecd r

2. The first imageof new IDs with selected aspect(s) aedlisn the leftRight
click on the I D to be verifie
i mage in a separate window. Ch
parameters. A new form similar to matching image will appear. Cha
image detailsamdl iEdi®6 ® o save the changé

3. Move the hori zont al s ¢ r dMbarginabb aa
oTfemp ID6 ¢ h e cakppopriate i f

4.Click oVerify New Individual 6 at
selected new ID, or cliclroces§ t o compare the
existing verified catalog.

5. The OProcessd form funct i Bigue22m
Matching.If no matches ar f o u n ¥erifyéc Itioc kv eor i f y
if there is a match, <click 0Sel

6. Repeat step 2 to 5 until all new individuals are verified or matched to
catalog.

Verifying Matched Individuals

The Verify Match fornallows users to verify the newlgtched images of the IDs which are
verifiedin the existingatalog. The query images are compared with the type specimen image(s)
of that particular individudlsers can either verify or rejectritech(Figure43. If the match

is rejected, the ID of the query imabeuldbe changed to a new khdthe imagewill be

moved to thenewlID folder and the ID, flename and directory updated in data datbtss

the reject® image would enter the procedure of verifying new individuals, which might result in
a new individual or another match to the verified catalog.
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Individual Image GROUP_IMG
£ a0112 a0112_20110906MarinePark01CW1089.JPG | 01
|3 =0112 a?‘lZ_ZINHDDQM aaaaa Park02CW7324.JPG | 02
7 |a0133 ‘aD133FanLau0220120729WL7593JPG 102
£a0133 a0133FanLau0320120729WL7947.JPG |03

’ Verify Match ] l Reject Match ‘ evio U Left Side ] [ Next

Figure43 lllustration of Verifying Matched Individuals form

Quick Procedures:

1.From t he maiManagae WVearifyd cMaitaoeld Individuads

2. All nonrverified imagewill belisted on the leftRightclick on the ID to be
verifiedfor the following optionsk. Choose o0Separ at
the image ia separate windp Choose Ol mage Det
image parameters. A new form similar to matching image will
Change the | mahgdtd dted ad d we atnhde cd

3. Move the horizontal scroll bar to the right and click enMarginad  a
ofempID6 c h e cnkedlemx i f

4. Type specimen image(s) of the proposed ID of the selected query in
di splayed on the right. Click
Aspectsd6 and the aspect of the

5. Clickeither 10 Ver i fy Matcho at the | eft
or2.0RejectMatah t o reject the propose

6. If the query image is rejected,ghberylD should be changed tnother ID
existing in the verified catalog or a new ID so that jitee image wou
enter the procedure of verifying new individuals to find another ma
enter as a new ID.

7. Repeat step 2 fountil allquery imageare verified orejected
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Review

The verified catalog should be regularly reviewed to preventomadt mistakesn

identificationsUsers can also use the review process to determine the best representative image
("Type Specimen") per aspedte Thoice of type specimen images should be updated to the

most recent high qualitgpresentative imagetbét individual for each aspdaotthe Review
page, the type specimen images are highlighieg:incolor (Figure44). Right click on the

image and select "Change to Type Specimen" to update the representative image.

Quick Procedures:

1.From t he maiManagée rReviewa hd c&khoose 0
userdefined aspect.

2. All verified individuals are listed on the [Rfiubleclick on the ID or click o

the 0+6 symbol next t o tdifte skléxte
ID.

3. Click on an image to display it on the right. Rliigkton the image and sel
0OSeparate Windowsdé to display i

4. To display multiple images,-tditk at empty space and move the mouse p
toincludemuli pl e i mages in the col or
choosing multiple images.

5. If an incorrect match of ID is identified, rightk on the image and sel
0l mage Detailsdé6 in the context
details if needed a n dEditol.i clks eaxr s wi | | al s
move the image to the new ID folder.

6. To update the type specimen image -clght on the most recent high qua
i mage of an individual and sel
type specimen image of the same aspect will -belamted, while tH
updated one will be highlighted.

7. Repeat step 2 @to review all individuals in the catalog.
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[@ Review Photo-ID

[-30036 # [ID: 30088 Date: 3/13/2011 Grp: 03 image: aooss-'raiooszmvosf:s./ossz..lps
[-a0039
[-a0047
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[x-a0060
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[
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[
[
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E
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[

Seperate Window
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--a0112_20110906MarinePark01CW1089.JPG
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+-a0128
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+-a0139
H-a0142
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@ Review Photo-ID

x; ID: 005 Date: 7/18/2006 Grp: 06 Image: 005_060718WGWO0602_0058.TF
- 004

005
-005_050727WGW0102_0024.TIF
-005_050811WGW0101_0009.TIF
-005_05081SWGW0102_0026.TIF

-005_060903WGW0103_0005.TIF
006
00’

-007_050811WGW0101_0013.TIF
-007_05081SWGW0203_0023.TIF
-007_050827WGW0101_0003.TIF
-007_050905WGW0111_0021.TIF

L | D: 011 Date: 8/22/2006 Grp: 01 inage: 011_060822WGW0101_0048.TF
-007_20090809WGW0101_0042.TIF

-007_20090826WGW0501_0118.TIF
-007_20100610WGW0101_0062.TIF

2288

-011_050818WGW0205_0008.TIF
-011_050905WGW0516_0001.TIF

-011_060901WGW0101_0025.TIF
-011_060902WGW0201_0030.TIF
-011_060902WGW0402_0078.TIF
-011_070824WGW0301_0042.TIF
- 011_070905WGW0202_0012.TIF
- 011_070910WGW0602_0029.TIF
- 011_20090711WGW0401_0150.TIF
- 011_20090806WGW0101_0114.TIF
- 011_20090806WGW0302_0054.TIF
#-012
#-013
015
016
018
019
+- 020
021
-022

.

06 image: 028_20100803WGW0E03_0015.TF

Figure44. lllustration of Review form
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Chapter

Viewing Individuals

The View Individuals form provides an overview of the individuals in the existing catalog. To view the
individuals in the catalog, clighkew' in the main menu and then seledividual. Select an individual

in the lefthand table (catalog of individuals) and all the images for that individual along with the details
will be displayed in the bottom righaind table. Information pertaining to the individual ID can be edited

by double clicking on the cell to be modifiedhdrimage list for an [Bheuser can select which image

will be the "Type Specimen” for each aspect by ticking the box {isdieatien of Type speciman

the screen capture bel®igure45. In most instances, "Type $pen” is likely to be the most recent

highest quality representative image of an individual. Only one "Type Specimen" can be selected per

Aspect of the individual. "Type Specimen" is used as the primary image shown as a potential match in the

Catalog of
individuals
# Individuals =8 = |
>
D # Images # Sightings First Year Last Year RGW
083 2 z 2006 2009 062
184 15 1 2006 2009 74
085 19 13 2006 2010 038
086 12 8 2006 2010 124
087 3 3 2006 2010 127
[ 4 3 2006 2006 109
089 12 1 2006 2010 041
090 5 5 2006 2010 072
091 5 3 2006 2008 037
052 21 15 2006 2009 125 14|« [ m v
093 :] 6 2006 2007 137 09 ’ Lot " Riht " Fluke ]
094 1 1 2006 2006 145 1
Dorsal_Fluke
095 2 1 2006 2006 021 01
Images of 105
0% 4 4 2006 2007 3 12| Tooe
07 0 2006 2000 066 Py Image GROUP_IMG  Date Aspect Specimen Marginal ~ Verif
e 3 s 2008 2007 053 10 105_070817WG... |04 17-Aug07 | Left [ B
P ) 5 2007 2007 "7 el 105_070817WG... |04 17-Aug07 | Right [ [a]
100 3 3 2007 2009 076 [E ] LS 105 070818WG... BAgl Rt H  E |
0 2 5 2008 2008 P 02 105_070818WG... |02 18-Aug07 | Right [ [a]
02 7 3 2007 2007 7 It 105_070830WG... |02 0-Aug07 | Right [ [
103 1 3 2006 2009 005 0 105_070830WG... |05 WAugd7 | Lek @]
104 5 1 2007 2007 097 0 =] =)
T T /
ne A A T N7 1RE 1= [
< T | r 4 3
= Type N
Specimen Images of the selecteg

individual from the catalog

Figure4s Form illustratin/iew Individuas in an existingray whaleatalog
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The left table contains the individual IDs, the first year seen, last year seen, number of images, number of
sightings, individual feegs (see below), and crossmatching numbers (optional, see below). The user can
perform updates and maintenance of the catal
oMarginal é6 i mages, oOTemporaryo6 | Ds, etc.

Individual Features

The user can spedifiglividual features, such as sex, age, name, etc. Such information usually pertains
to the individual and not to a particular sighting or photograph. For each individual, the individual
features are shown. To modify the individual information, sirepiytiselcell and type the desired

value for the individual feature parameter.

Crossmatching

A crossmatching function is available to centralize different individual (seltrgssMatchn
Preferencés For example, the work involving western gray whales has three separate photo
identification catalogs from different teams. Each catalog has different identification numbers and all
catalogs can be centralized but geparate so the us@n see the images from another catalog
compared to their catalddnesecatalogare maintained asparate by assigning diffeBuryArea

in Setip. Only individuals of the default study area are listed in the lefivtdlbleiossmatched

images bdm other catalogand/or other study areas will be displaydl all images of a selected
individual on the bottom right

Theinitial left individuahble catbe changetb display images by survey tiateillustratethe date,
number of individuals dmumber of groups in the left table, and all infafya individualg)n the
specific date will be displayed in the bottom righ{fadplze46).

Quick Procedures.
1.From mai n VWiesarandividudlgitocogen theridividuals window.

2. Select an individual in the left table; all images in the database for that i
will be displayed in the table on the bottom right side of the wiRidpw.
clickanywhere on the left grid form, the optioResighting (showng all
resighting of the selected individuabglet@® (deleting the individu
record)andoChange 1@ (quicky changing ID of all images of the sele
individuallare available.
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3. To edit the information in a table on the, @#uble clicland typethe desirec
value.

4. In the table on the bottom right side of the windselect which image is t
oType SpeciménoMarginab or 6Temporary I@ by ticking the approprial
box.

5. In the left side table, individual features can be entered by -clk
corresponding cell.

6.1l ndi vi dual featur es c anSetigge efitdde ¢
oindividual ID6  #ndividual Inf@ se@ndividual Infq.

7. Individual features can also be used as a searching katching(see
Matching.

8. Clicking on the aspect below the displayed image (e.g. Left side) will b
display the type specimen image for that aspect only.

9.Rightclickon any spacin the left table and setoShow Datéto display the lig
of survey dates instead of individuals;-dligk again and selea$how
Individuab to switch back to the list of individuals.

® Individuals
Date # Individuals # Groups
18-May-10|8
25-May-10 |9
26-May-10 |2
30-Jun-10 |8
01-Jul-10 |0
02-Jul-10 |0
13-Jul-10 |4
14-Jul-10 |2
20-Jul-10 |8
01-Aug-10 |0
02-Aug-10 |0
03-Aug-10 | 0
04-Aug-10 |0
| 13-Aug-10/10
(O 14Ag07 1
21-Aug-10 |4
26-Aug-10 | 10
27-Aug-10 | 22
28-Aug-10 |15
13-Sep-10 |8
15-Sep-10 | 14
16-Sep-10 |16
17-Sep-10| 11
18-Sep-10 |5
11-Oct-10 |1
12-Oct-10 |0
13-Oct-10 |29
14-Oct-10 |24
18-Oct-10 |2
10-Nov-10 |5
20-Dec-10 |7
29-Dec-10 |4
22-Jan-11 |2
4
5
1

. oloolow = voolw =vN

Left Side ” Right Side

Images of 14-Aug-10

- Type
Image GROUP_IM( Individual ~ Aspect S’g;cimen
a0079_20... |01 a0079 Right Side V]
a0079_20... |01 a0079 Right Side 7
a0081_20... |01 20081 Left Side E
a0081_20... |01 20081 Left Side
a0081_20... |01 20081 Left Side
a0081_20... |01 a0081 Left Side
a0042_20... |01 a0042 Left Side O
a0042_20.. |01 a0042 Left Side E
a0042_20.. |01 a0042 Left Side
a0042_20.. |01 20042 Left Side
a0021_20... |01 |a0021 Left Side ]
a0021_20... |01 a0021 Left Side F
a0079 20 |01 a0079 Right Side &

__annan_an na I annan Minkt Oidn
~|| < m »

26-Jan-11
27-Feb-11
28-Feb-11

Figured46 View database form illustrat;wgveydays in théeft gridfor Indo-Pacific humpback dolphin
photolID surveys.

SN = = NN = W WO =N =N WN W= =N
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GIS Viewer

A mapping application in Discovery allows

wlell=sa] % |

Plot  Filter

users to geographically plot sightings | ofmms:™ "
individuals, group sightings, and effort= -
information. ESRI shapefiles can he =

incorporated to wmlude the study are@

bathymetry, etc., to be displayed along with the

individual sightings. To add shapefﬂeel

N T RTA T P T

=]

[ I TR S N P N N [ N OV S

o

Map -

The top left table lists all individualsthe

S| vv[m v

2

Start
134945
140820

14:46:07

18:32:32

16:08:18

172425

catalodor the default selected study .atéek

on the individuals to view all sightings of t

3

individual. The middle left table shows

sighting record$Select the group sightings o

see positionaformationin relation to the group. The bottom table illustrates effort data and can display

track iformation of the vessel for each suiReysghe"Ctrl" button to select more than one record to

be displayed on map.

TheoPlotd menu box allows you to view all sightings of all individ&tlsdividuals) as well as place

lines betweesequentiasightings of the individga) (OLine®). The sightings are color coded with the

earliest sightings in red and later sighting dates in colors deviating further from red, based on the

differences in dates between sightings.

Sightings can be filtered to unlgl/exclude marginal, temporary, andvesified images in the database

(fromthe"Filtet" menu box) To view the sighting information on the map, simply hover the mouse near

the sighting and the date and group information will be disglaftedick/ right-click on the map to

zoomin/out the map.
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Data Summary & Analysis

Several charts and basic analytical summaries are provided based on the centralized database; th
data are given by year and total. The following are provided: the oumberduals, new
individuals, images in database, # marginal, # temporaryvénifead, resightings (min, max, and

mean), and percentage (%) of aspects (left, right, fluke, etc), discovery curve, and individual sighting
histories by date.

Sightingnformation is summarized by # of days, # of groups, average group size, and number of
records for environmental, geographic, comment, and individual records. Frequency distribution of
group sizes is provided as well as survey type, behavior, ancaedecigsbe displayed as pie or
frequency charts. Charts summarizing the information are displayedike exa#s that can be
copied/paste to other applications to further display of the data. Data can be filtered to
exclude/include study areas, mmectypes of behaviors, types of surveys, marginal images,
temporary IDs, and nererified images.

Image Database Summary

A summary tool is provided that summarizes aspects of the database for each year of the data. Most
of the summary information ether basic and settplanatory.

Parameter 2004 2005 2006 2007 2008 Total
» 16 52 68 76 21 128
MNew Individuals 16 47 35 26 0 128
#|lmagesin DB 40 146 205 327 35 753
# Marginal Images in DB 4 8 1 1 0 24
# TemplD Images in DB 0 0 0 0 0 0
# Mon-Verfied Images in DB | 40 146 205 327 35 753
Min Resightings 1 1 1 1 1 1
Mean Resightings 1.81 162 150 243 1.38 3.56
Max Resightings 7 5 5 3 3 12
Left (%) 62.5 73.0 814 86.7 86.7 86.7
Right (%) 56.3 794 765 85.5 875 875
Fluke (%) 63 95 5.8 10.2 109 109
Diorsal_Fluke (%) €2 75 8.8 10.9 10.9 10.59

Figure47. Summary of various data parameters from the catalog of identified individuals.
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Discovery Curve

A discovery curve is an illustration of the cumulative™ - ==
number of individuals idefeifl as a function of time =~
and the cumulative effort expended. For Discovery, I:

the effort consists of survey days. The number‘jé?

survey effort can change per year, hence the dif étent

width of the years in the example graph. With 3ach B

new individual idefited and included in the=

- \UJ

database, the discovery curve increases for the value

of one. If no new individuals have been identified during the survey, the discovery curve remains at the

current number of identified individuals.

Number of Identified Indiv iduals

PN

w0

The total number of individuals identified per year of survey
effort can be graphed using the Individuals/Year. This simiple
bar graph illustrates the number of individuals on-#xésy *

and the year on theaxis. A summary table is provided with

the number of individuals per year of survey effort. .

Number of Resightings

A resighting plot indicates how many times an individual was sighted. ™

In Discovery, the resighting plot is constructed per each yeg

survey effort. The number of individuslplotted on the-gxis and =
the number of resightings is plotted on thgix In the example:

given on the right, a total of 33 individuwadgesighted one time in;

2006 and two individuals were resighted seven times in 200‘21
2004. A table indicagineach individual and the number

resightings for each year is also provided along with the plot.
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Sighting History

A plot of all sightings of all individuals in the database across time is providedxisIbhoys

individuals while the-axis indicats each survey date. Red triangles represent a sighting of the
individual, red hash marks represents within year sightings and blue bars represent between year
sightings. This plot provides a complete history of each individual's sighting records. Sighting
histories can also be selected for a given year of the survey data.

A fightings
0 Yithin fear
W Bitueen Years

Figure48 Graphical display of sighting histdor different individuals.
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Group Summary

For group sighting information, a basic summary of the databasatioh can be viewed. The
summary consists of the "number of survey days", "number of groups encountered”, the "mean group
size", and the "number of records" for the individual, "environmental”, "comment", "geographic",

"photographic”, and "miscellans@formation” stored in the database.

Group Size Plot

A frequency distribution plot is provided to examine the group size data given in the group sighting
information stored in the database. For min, best, max estimates, the plot is basedgroupesizest

estimates. A summary table is provided for each group size estimate in the database.

Behavioral State Plots (Pie, Frequency)

The behavioral state information for the sightings in the database can be summarized by either a pie or
frequency diribution chart. Discovery will evaluate the number of occasions different behavioral states
were observed and plot these by the desired platuititers of occurrences algo shown in a table

by year and total.

Survey Plots (Pie, Frequency)

Surveyplots provide a summary of the different survey types conducted. These consider the different
categories defined and provide a frequency distribution or pie chart illustrating the survey types for each
sighting in the database.

Species Plot (Pie, Freque ncy)

Discovery's database can maintain data on a variety of species and studies. To examine the sighting:
for each species, a summary plot of the different species can be displayed by either a frequency

distribution or a pie chart.
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Import

Import Images

A preexisting database of images can be imported into Discovery with the import images option. The
user can initially select a directory where the images are stored. This directory may contain
subdirectories that have images of individualsubfader or the entire directory may have all the

images. Once the user selects the directory to import, the subfolder(s) of that directory will be

illustrated. If the user selects a subfolder, the images in that subfolder will be displayed.
When importig images, it is handy to incorporate certain parameters:
1. AspectThe aspect of the image (left, right, fluke, etc); the user can choose one of the following:

A. Default- The user is asked to specify one aspect which is given to all images that are

imported.

B. Filename (StandardThe user has a standardized naming format where the aspect is
defined in the filename structure and therefore can be extracted out of the filename and

placed as an aspect when imported.

C. Filename (Searchlhe user &s aspect as part of the filename structure of the images, but
the position of the aspect name in the filename is not always standard and therefore needs a
search and match routine to extract the necessary information and record it with the image

when impaded.

2. Individual Information pertaining to the individual identification ID to be incorporated with

the imported image. Two options are available:

A. Folder Name the folder name in which the images are located is the name of the

individual ID (caibe either numbers or names).

B. Filename (Standardlhe individual ID is placed in the filename with Discovery's format.
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3. Image Image options allow bitmap images to be converted to either TIFF or JPG formats.

This conversion is convenient and altoesémages to store EXIF data.

4. Specie$he name of the Species of the imported images.

Once the user has selected all appropriate parameters, then he or she can simpitatick the

Import" button to include the images intoEhscovery Phadgatification System

¥ Importimages [E=H E=8 5
Location
CAPHOTO-ID\DATABASENWGW \Gray Whale L

001 002_050819WGW0102_0007A.TIF | Aspect

WGV .
E_m 002 _050905WGW0313_0009.TIF @ Default

»

004 Fllename (Standard)
005

006 Filename (Search)
Egé Individual

E?g ) FoldemanTe

011 Filename {Standard}
mz |

03 mage

014 Bitmap to Tif

5 Bitmap to ipg

e

m7 Species

o Gray Vihale -
020

E?Z - | Start Import

Figure49 lllustration of importing images into the database.

Quick Procedures.

1. On the main menu, cliakiled  ¥nmpadtd  Fnagesto open the Import Image
interface.

2. Click on the button at toght to select the folder containing the images that ar¢
imported.

3. Subfolders will then be shown on the left box, click on the name of subfolder
imported.

4. The images inside the folder will be shown in the right box.

5. Select appropriateo d e Aspeiod ,ladididuad on t he ri ght .
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to recognize the aspect and individual ID of each image automatically.

6. Select one ofmagéh e nt wd eo ptiighrns ou
bitmap (.bmp) images into JPEQ -F format, which allows EXIF databe
stored and used in the future.

7. Ch o oSpeeiegst hewm @ he drop down b oStart
Import6 t o i mport the i mages.

Import Images I/

Similar to/mport Images, this function impostimages from already existing database; however,
Import Images I/ provides a more advanced and-dstenedinterfaceto input image Besides
extraction from filenames, users can choose to extract data from EXIF info, to fill the entire column

with a singlealue, or type each cell directly.

1. From EXIF User can extract any EXIF data to any parameters of image ifpertefi.
drop-down menu lists all the fields of EXIF data to be extracted; while the rigidwanop

menu lists all parameters of imagerasc

2. From Filenami@formation embedded in filenames carxbaaed and input to any fields
of the importing images. The start and end positions are specified under the same rationale as

described in Incoming Renaming, with the first digit a®) (ze

3. Fill ColumnThis provides the tool to fill one field of all importing images with a single value.

It is useful when inputting features that are shared among all images, e.g. study area, species, etc

4. Optionslf the user previously processieel image with Discovery and the image contains
information in the EXIF that Discovery placed in the image (such as study area, group ID,
individual ID name/number), then the information can be extracted automatically by selecting
the oDiscovery EXIB option. Another option is availabl&fVve to Cataldg that will move

the imported image to the defined catalog structure.
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@) Import Images for Study Area:TaiO @M

| e Fill Column !
] | (Coowse Y
From EXIF [ Process J
From Filen =% = T Options |
ame Discovery EXIF ‘
Extract Posttions 0 = into il Move to Catalog

STUDY_SITE INDIVIDUAL DIR_LOCATION FILENAME DATE TIME GROUP_IM;

Update Database

FiguresQ lllustration of importing images into databageadit Image ).

Quick Procedures:

1.0nthe maa me n ukKile c bmpantk #nagedldé t o open t
Il interface.

2. Click on théBrowsé button at the end of the radDirectong to select the folde
containing images to be imported.

3. Click the left dregown menu undesFrom EXIF6 and choose the field of EX
data to be extracted, and click the right-doggn menu to select the param
to be updated. Press thdpdaté button to confirm. Repeat this for anot
extraction if needed.

4. Under the wordd~rom Filenam input thestart and end position in the first t
boxes, and select the parameter to be updated by clicking-tiedropenu
Press'Processbutton to proceed. Repeat thiscess foother extractionas
needed.

5. Click the droplown menu under the wordisill Columrd to select the parameter
be filled. Pres&rocessbutton and then enter the value (or text). Repea
process footherfields aneeded.
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6. Check the boxéBiscovery EXIBandoMove to Catalagf needed.

7. Click thé UpdateDatabasebutton to import the image records to database.

Note: No records are saved before this step

Import Databases

Existing data can be imported from Excel spreadsheets or Access databases. The system is designe
to provide a flexible method to enter exigiaig into the application. You can import databases by
going to Filelmport\ Database. Once the form is loaded, the user selects the file to be imported.

Select Tabl®nce the database is selected, the user will need to indicate which table of their
daabase they wish to enter into Discovery's data database. For Excel spreadsheets, a table would

be viewed as a worksheet (i.e. Sheetl, Sheet2, etc.).

Select Import Fyfdee import type refers to the various tables in the data database. These tables

are.

Table3. Definition of the variousnporttypes and their associated fieldadititateamporing data from
various data sources.

Comments Comments recorded during a sighting. Date
Time
Study
Group
Species
Comment

Crossmatch Data that link two different individual IDs from two sepa Studyl
studies, that are actually the same individual Individuall
Species
Study?2
Individual2
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Environment

Features

GeoPos

Images

IndSight

Environmental data that were recorded during a sig
Environmental data can have varying fields dependent «
user defined parameters. Therefore, ititee wants to impot
certain types of fields, they must setup this option in (set
Chapter Lprior to importing their data.

Unique features that apply to an individual. For example
age, name, etc. Features can have varying fields depen
the user defined parameters. Therefore, if the user wa
import certain types of fild, they must setup this option
setup ¢eeChapter Lprior to importing their data

Geographic positions recorded during a sighting

Images of each sighting recorded in the database. These
are considered to be part of the logtalmage descriptors ci
have varying fields dependent on the user defined paral
Therefore, if the user wants to import certain types of f
they must setup this option in se{@peChapter ) prior to
importing heir data

Individual information (such #Adults, #Calves, etc) that
recorded with the sighg of a group. IndSight can have van
fields dependent on the user defined parameters. There
the user wants to import certain types of fields, they must
this option in setufseeChapter 1 prior to importingheir data

Study

Date

Time

Group
userdefined
parameters

Study
individual
userdefined features

Study
Date
Time
Group
Species
Latitude
Longitude

Study
Individual
Directory
Filename
Date
Time
Group
Latitude
Longitude
Type
Species
Quality
Distinctiveness
Category
Subcategory

Aspect

Marginal

Temporary ID
Verified

Userdefined
Descriptors

Study

Date

Time

Group

Species
Userdefined
parameters

Location

Specimel
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Photos Information pertaining to the recorderdmae and photograpl Study
taken for each group sighting. Date
Recorder
Group
Media
Card
Species
From Photo
To Photo
Sightings Information pertaining to a unique sighting of a gr Study
Note: If you have only one group size estimate, place Date
group size estimate in GEest and ensure you select Start Time
correct preferendqseeChapter L Stop Time
Group
Survey Type
Species
Grp_Min
Grp_Best
Grp_Max

Miscellaneous Miscellaneous tables will be named based on theefised Study
data type in the Setup. The fields will also balefeed base« Date
on the setup. However, some standard fields do apply Species
Group
Userdefined
parameters

Once you select tieble from your Access Table or Excel spreadsheet and the Import Type, a list of

the fields (as noted above) displays. The field name, data type, and required designation are shown.
The required designation refers to a value that either must be pitecéelahor not. A True value

means the field is required; a False value means the data is not required. If the user does not have dat:
in their database, but need to enter it into Discovery's database, they can place a default value in the
value field. & example, if the user did not specify Species in their data since it was all one species,
they can enter a default species hame to be recorded with each of their imported entries. The import
field reads each field in the Access database and assurseothénfthe Excel Spreadsheet is the

field name.

Once the user have matched up their fields to Discovery's fields for an Import Type or at least placed
default values, the user can simply click on the import button to trandéga timo Discoves/'

database.
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Note: The Import Databaseloes notcheck if the input data are duplicate records in the datdtmeséore, if
identical paramegeare being importednto a Discovery databasieen multiple records will exilt.is
recommendetb use théimport Discovery databasmethod (seknport Discovery Databgse

Quick Procedures.

1. I n t he nikded npnpo@idn uRatabadei tk Open t h
Database interface.

2. CIl i 8rlowsé n toruahdechoose the Excel (.xIs) or Access database (|
file.

3. Choose the appropriate tabTab®t o
left.

4. Choose the appropriateport Typ& from the drop down button (referTable3
for description of the import types)

5. Once an import type is selected, the details of the import type will be shown
grey box at the bottom.

6. In each row:

aFi |l |l Vaud tfheld by cl i atyping ghiseatue willbe
applied to every entry in the importing table.

or

b.Sel ect fr om t helmdortbBigd ,d owmi dlo xt & Inl
field from the source table is equal to the field being entered in the desti
table(shown on the left of the row).

or

c. Leave the row unchanged

Note: 1 f the field under column ORequired?d
must either typ&/alué, seestep €a) above, or select from the Import Fieldsspdgb)
above.

7. Finish the | mpor impgtd ocetdiuore o1y
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& ImportData o |[&]
File
C:\Users\simon\Desktop\ImportExample.xls [W
Table Import Type
ySishtings] - SIGHTINGS = Import |
Field Data Type Required Value Import Field
STUDY_SITE String True My Study [ v
DATE_SIGHT Date/Time True [Date v
GROUP_SIGHT String True [Group v
TIME_START Date/Time False [Start v
TIME_END Date/Time | False [stop -
SPECIES String True Sousa chinensis [ %
SURVEY_TYPE String False Photo-ID [ %
BEHAVIOR String False [ -
GRP_MIN Numeric False [ .
# | GRP_BEST Numeric False [ Best -
GRP_MAX Numeric False ¥

Figure51 A form illustrating importing data from one Access database or Excel spreadsheet into
Discovery's database.

Importing Sightings (General)

This option allows the user to import sighting information from Excel where the first row header cells
maitch Discovery's database field columns names. This procedure will minimize selection of various

data fields as noted above.

Quick Procedures:

1. (Hiled c mpaitd  Sightings (Generahn the main menu to open the
Import Sightings interface.

2. Select the file to be imported.
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A B C D E F G H 1 1 K
STUDV_SITE' DATE_SIGHT ‘ TIME_START | TIME_END| GROUP_SIGHT SPECIES SURVEY_TYPE[BEHAVIOR |GRP_MIN | GRP_BEST|GRP_MAX
]

1

2 Me Study 5/5/2009 12:22:00  13:23:00 3 Pickle heads ds fds 0 0

3 |Me Study 5/6/2009 12:22:00  13:23:00 4 Pickle heads ds fds 1 2 3
4 |Me Study 5/7/2009 12:22:00  13:23:00 5 Pickle heads ds fds 2 4 6
5 |Me Study 5/8/2009 12:22:00  13:23:00 6 Pickle heads ds fds 3 6 9
6 |Me Study 5/9/2009 12:22:00  13:23:00 7 Pickle heads ds fds 4 8 12
7 \Me Study 5/10/2009 12:22:00  13:23:00 8 Pickle heads ds fds 5 10 15
8 Me Study 5/11/2009 12:22:00  13:23:00 9 Pickle heads ds fds 6 12 13
9 Me Study 5/12/2009 12:22:00  13:23:00 10 Pickle heads ds fds 7 14 21
10 |Me Study 5/13/2009 12:22:00  13:23:00 11 Pickle heads ds fds 3 16 24[
11 |Me Study 5/14/2009 12:22:00  13:23:00 12 Pickle heads ds fds 9 18 27
12 |Me Study 5/15/2009 12:22:00  13:23:00 13 Pickle heads ds fds 10 20 30
13 Me Study 5/16/2009 12:22:00  13:23:00 14 Pickle heads ds fds 11 22 33
14 |Me Study 5/17/2009 12:22:00  13:23:00 15 Pickle heads ds fds 12 24 36
15 |Me Study 5/18/2009 12:22:00  13:23:00 16 Pickle heads ds fds 13 26 39
16 |Me Study 5/19/2009 12:22:00  13:23:00 17 Pickle heads ds fds 14 28 42
17 |Me Study 5/20/2009 12:22:00  13:23:00 18 Pickle heads ds fds 15 30 45
18 |Me Study 5/21/2009 12:22:00  13:23:00 19 Pickle heads ds fds 16 32 a8
19 |Me Study 5/22/2009 12:22:00  13:23:00 20 Pickle heads ds fds 17 34 51
20 |Me Study 5/23/2009 12:22:00  13:23:00 21 Pickle heads ds fds 18 36 54
21 |Me Study 5/24/2009 12:22:00  13:23:00 22 Pickle heads ds fds 19 38 57
22 |Me Study 5/25/2009 12:22:00  13:23:00 23 Pickle heads ds fds 20 40 60
23 |Me Study 5/26/2009 12:22:00  13:23:00 24 Pickle heads ds fds 21 42 63
24 |Me Study 5/27/2009 12:22:00  13:23:00 25 Pickle heads ds fds 22 a4 66
25 |Me Study 5/28/2009 12:22:00  13:23:00 26 Pickle heads ds fds 23 46 69
26 |Me Study 5/29/2009 12:22:00  13:23:00 27 Pickle heads ds fds 24 48 72
27 |Me Study 5/30/2009 12:22:00  13:23:00 28 Pickle heads ds fds 25 50 75
28 |Me Study 5/31/2009 12:22:00  13:23:00 29 Pickle heads ds fds 26 52 78

Figure52 An example Excel spreadsheet illustrating columnsfof dagaorting sighting information.

Import Discovery Database

This option allows the user to import other Discovery database(s) iotoréme Discovery
databasbeing used by the system (i.e. external Discovery database into the "master" database)
Compared to other import options, it acts as a quick way to import a Discovery ddtebase.
import routine, includes data "as is" wittahwicks for duplicate recartisaddition,only user

defined parameters of the master database (the default datatzaséy Discovery) will be
imported.For example, if the import database has a field name "Field1" and this field is not
defined in the master database, Discovery will not import "Field1". The@fadelitional

fields or tables will be created/importith this option Usersshould checkhe consistency
between théwo databaseprior to importingnd create the additional fields in setup, if needed

@Import Discovery Database [=llE =
File
[ Prowes |
Table
v l Import Table ‘ [ Import A1l

Figures3 Interface of importing Discovery database.
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Quick Procedures.

1.0n t he mai rFileineimpaytd cBiscavdry Databadéo open the
Import Discovery Database interface.

2. Cl i Boows®n btutd om and choose the

3.C1l i lknkort All6 button on t he mi atbldsl frem thg¢
database file.
or

Choose the appropriate table of the import file to be imported in the droj
butt gfablédi nono | ef t

4. Clinpot kabl@® butt on to i mport the tég

Export

Currently, all data is stored in a Microsofes&clatabase since most users are familiar with Access.
Export routines are intended to export data into Excel and other applications such as SOCPROG,
MARK, ARC GIS, and other applications.

r' Discovery

File | Incoming Database Manage View  Analysis Setup Help

Create Database

Open Database
Open

Import
Export

Sync Folders SocProg

Update SocProg I

Open in Access

Figureb4 Exporting database infortiaa into an output file for program MARK SocProg
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MARK

INP files (.inp)can be generated based on the images entered into the Discovery database.
Filteringfor Marginal, Temporary ID, and Verified images can be performed when prompted at
the time tle output file is generatd@dvo export methodsf MARK output files are available:

1. Simplified (Mark)Provides aable of individual sighting histori@scording tauser

definedength ofoccasion
2. Usedefined (Mark {llProvides a platform farses to specifythe output file to fit closed,

open, multstate or robust design models

Note.: The smallessampling unifor both Mark export methods by survey dayi.e. each survey is

considered as one sampling occasion in program NLARder inervals can be included.

Quick Procedures.

1.Inthe main menw, | i Fdek Bxpartd Marld o Filed ¢ |Ekpark
> Markll6 to start exporting datab

2. |l f oMarkdé i s chosen, us er aw(which ig
equivalent to pooling data by regular interviark II" described below
User will also be askedMfrgingl Temporary IDor nonVerified image
are to be exportedA window will appear after successfully crett

export file.

3.foMark |1 6 is selected, a window

4. Click the checkboxes und@@ption®d t o /éxcluddMardireal, noiVerified
and Temporary ID images.

5. The oModel 6 option can b &tateg wMvithh
disable/enable the additadstates below.

6. The oVariables/ Stateso option al
covari at es, groups or mi Xxtur e
MARK) and states (which is used in nstittie modelsC | | Takled 0 a
OFieldd t o select the parameters i

states.

94



7. I n the oOoOPool Data Byd option:

a0 Regul ar-Thedayantewal ¢as ke specified and all data in dg
will be pooled by regular interval.

b.ol rr egul aThe fightupper side lofshe window will be chang
the list of survey days. This option allows users to manually pool
irregular interval. Left click on a survey day, press andGtdfdor
"Shift' button, and then letlick on other survey day(s) to select 1
t han 1 survey. Ri ght cl i ck Adi
Occasion , and a row of occasion \
Repeat to add more occasions.

C. 0 Ro b u&he right upper side tfie window will become a list of sur
days. This option allows users to manually pool data to primg
secondary occasions, which are used in robust design models in
MARK.

Left click on a survey day, press and toid" or "Shift' button, and
then left click on other survey day(s) to select more than 1 surve
click on the sel eAdd @cdasighy r vaenyd(
occasion composing of several secondary occasions (surveys
abové will be added tthe right lever table.

4 columns will appear in the table:

1. Occasion Primary occasion, which can also be distinguished
colors

2. Date - Qurveys pooled as secondary occasions withir
corresponding primary occasion

3. Secondary OccasieNumber of seandary occasions

4. Day interval- Number of days betweemvo adjacent primal
occasions, which is calculated using thepomd of primary
occasions. For exampl& April is the migpoint of 11"-13" April
(3 surveym one primary occasipfeeFigure5?).

Repeat to add more occasions

8. Pres®Process button to export database data. A preview of the export fi
appear on the right side of the window. Note that the export data h
been output at this stagee$®he 0Saveé button to save the INP file.
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o™X

@ ExpMark = |-

Model

v

Variables/States

Table v

Field v

Add Variable

l Add State

Pool Data by:

Regular Intervals -

Interval: 7 Days

Options

Include Marginal

Include non-Verified

Include Temporary
| e | e |

Figuress Mark Il form forexporting datéor program MARK

®) ExpMark
Model
Single State -

Variables/States
Table v

Field v

[ 01-Aug-2010

Add Variable

Add State |
Pool Data by:
Iregular Intervals -

Options

Include Marginal
Include non-Verified
Include Temporary

[—r—

Figure56 Mark 1l form illustrating @olingsurvey day®r MARK output filesdy userdefinedirregular
intervals
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®) ExpMark

Model
Single State

Variables/States
Table

Field

Add Variable

Add State
Pool Data by:
Robust

Options

Include Marginal
Include non-Verfied
Include Temporary

|

l

Process

]

Figure57. Discovery's Mark Il form fgooling data to primary and secondary occasiagort in

MARK files for Robust design models

SOCPROG

Microsoft Excefiles can be generated based on thg@santered into the Discovery database.
Similarly as witthe output file for MARK, ifteringfor Marginal, Temporary ID, and Verified
images can be done when prompted at the time the output file is genBratezkport
methods foSOCPROG output fileare possible

1. Simplified (SocRrBg)videghe Date Group Number, Group Membership (group defeed
'in group together'), @@lity and Distinctiveness

2. UseDefined (SocPrpg Userspecifydynamic output where user cmbect whaand how
dat are included in tipgimary and supplementanytput fil€s)

1 0nly Microsoft Excel 2068007 (*.xIs) is currently supported. New formats, such as Excel 2010; .xtxrentiptsupported.
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Quick Procedures.

1. | n the nirded nExpuedN uSockod i ark Filedl i EBxpkaitd O
0SocProghh t o start exporting the ir

2.1f 0 S o ¢ RsrclogeB,mions willappear to ask the user if Marginal, Temporar
or non-Verified images are to be exported. Once this is confirmed, the €
can proceed.

3. | f t heSoePooglh, cd owiserdow with seve
user to specify what anolddata are to be exported.

4. OuptTypé f or SocProg diaearGloegorc hose
Supplementary

5. CSourcé k aketth 0t o s aliableSt ttohd ed export
choi Variable§ ohanges (Oatglidyped di f fer el

6. If the database has more than one value for the same variable (e.g. 2 image
values of Quality and Distinctiveness for the same individual in the sam
sighting), Miitplevalgee ra rcdHisteMesk to o @
oLast to specify which value to be exported. Users can select different
for different variables (deigure59for an example).

7. PAddds ¢ 00 i nvarlahled e i b h £ h éMuttidetvdduesd pa fe
selected.

8 Click the Fdtdrse ctkd oix MadinaliTeepetar [®®r Non-
Verifiedrecords, which are then included in addition to the default values
the default, with no boxes checked, only the best quality records are inc

9.PesExpottd t o proceed with the output
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(=TT

i Output Type

Add )|

Yarables  Multiple Yalues
© Linear Source % () First ) Mean () Last
) Grovo Fisld = Filters ‘
) Supplementsl ( Marzinal 7] Temo IDs

Non-Verified

Export

I

Output Type ;
@ Linear
) Groun =

& el

() First
Filters

V| Marginal [V Temp IDs
Non-Verified

Exgort;

E—

| Guoup

| QUALITY

LATITUDE

LONGITUDE

| CATEGORY

D

Figure59 Exporting selected and udefined database information into arpaufile for program
SOCPROG using Discovery (with tgefined SocProg ).
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Update

Thisfunctionprovidesan option for users to quilsksynchronizenagerelatednformation to/from the

database

Exif Based on DB(Database)

This function updatei¢ EXIF data information based on the Discovery database. Information
changed in the database does not automatically update the EXIF data. Such information could be
related to the geographic position, study area, group number, datkeefcthBmaganformation

up-to-date withthe database, usean use this function to quickfydate thénage'€XIF details.

Quick Procedures.
1.0n t he mai rFiledne HWpdate >oExif baded an D&

2. A greenprogressbar will appear, illustrating teempletion of the upda
process.

3. When theprogresdarreaches 10094 window showing the number of img
updated will appear.

GPSEffort to DB (Database)

To quickly update the GPS locatifatitude and longitude) of ALL catalogedgerecods (that
falls within the timeframe alGPX file) in the database, ssmm select a GPX file aclbose to
update the GPS locatidrased on thigack, waypoint and/or route déam a GPX file

Quick Procedures.

1. On t he md&ien Ypdawr oGPS efforttdk DBO

2. User will be asked to find and select a GPX file.
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3. A window with a map showing the study area and a list of images will apj
images are automatically selected based on thé&dmexample, suppose
selected GR file stores the GPS information of only one sutlegye.g.25
Mar2013, all cataloged images that are taken on that day will be autor
filtered from the database, and the records will appear on the list.

4. UnderdOptiond of the left upper coer, user can check the boxdsacks®,
OWaypointé andoRoutes to include/exclude these information in the upd

5. In the list of records at the bottom, the coludhasitude (GP®)andoLongitude
(GPSY represent the GPS location extracted from th¥ @€, while the
columnoGPS recordindicates the origin of the particular GPS location
the track number)The columrnoTime Diffé gives the differendeetweerthe
image time and the time of the closest point of GPS locatietiastcolumn
on the right )Add to DB) allows user to choose the image records |
updated.

6. Press théUpdate DB buttonfor the updatéo proceed

4 GPS Information

Options
Waypoints
Tracks
Routes

Eleninis Date Time Latitude Longitude Date Time Time Latitude Longitude GPS
(Img) (Img) (Img) (Img) (GPS) (GPS) Diff (GPS) (GPS) Record
» oy RV VTS R EN RV R (el 10-Sep-2012 |09:57:54 0.00000 0.00000 10-Sep-2012 |09:58:01 00:00:07 |22.3806857876 |113.8872402627 |Track 1

a0203_20120910MaPk01SJ6419a.JPG | 10-Sep-2012 | 09:57:54 0.00000 0.00000 10-Sep-2012 |09:58:01 00:00:07 |22.3806857876 |113.8872402627 |Track 1 =
a0204_20120910MaPk03SJ6586b.jpg | 10-Sep-2012  10:51:32 0.00000 0.00000 10-Sep-2012 |10:52:01 00:00:29 |22.3799744993 |113.8868161384 |Track 1
a0203_20120910MaPk03SJ6587a.JPG | 10-Sep-2012 | 10:51:32 0.00000 0.00000 10-Sep-2012 |10:52:01 00:00:29  |22.3799744993 |113.8868161384 |Track 1
a0216_20120910MaPk04SJ6756a.JPG | 10-Sep-2012 | 11:15:55 0.00000 0.00000 10-Sep-2012 |11:16:01 00:00:06  |22.3874895461 |113.8869447168 |Track 1 L
a0047_20120910Bros06SJ6997b.jpg | 10-Sep-2012 | 12:43:54 0.00000 0.00000 10-Sep-2012 |12:44:01 00:00:07 |22.333798008 |114.0126346238 |Track 1
a0230_20120910Bros06SJ7014b.jpg | 10-Sep-2012 | 12:47:12 0.00000 0.00000 10-Sep-2012 |12:47:01 00:00:11  |22.3331953492 |114.013686385 |Track 1
20229 20120910Bros06SJ7018.JPG | 10-Sep-2012 | 12:49:59 0.00000 0.00000 10-Sep-2012 |12:50:01 00:00:02 /223328591511 |114.01 'I"rack 1 :
I >

<[

Figure60. GPS vaypointtrack, and route informatidor photolD surveys in Hong Kong ifitrating

theGPX fileimportfunctionin Discovery'sGPS effort to DB form.
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Image Formats

The imaging component of the application is an independerfpéttyid component that was
incorporated into the system. The component continuesufpdaged and as such it supports the
latest image file formats of the majority of digital camera manufacainied outlinesthe current
supported formats that can be displayed and processed with the Duowddentification

system.

Tabled. Discovery'supported image formats.

File Type(s) Image Format

AWD Microsoft FAX

BMP, DIB Windows/OS2 Bitmap
BRK, BRT Brooktrout FAX

BW, RGB, RGBA SGI Format

CAL, CALS CALS

CAM Casb QVxx

CRW, CR2, TIF Canon Raw

DB Windows XP Thumbnails
DCR, TIF, TIFF Kodak Professional

DCX DCX

DNG Adobe Digital NeGative
EMF, WMF Windows Metafile

ERF Epson ERF

FPX FlashPix

FXD, FXM, FXR, FXS WinFax

GIF Graphics Interchange Format
HDR Radiance Picture File Format
ICO Windows Icon

IFF CommodoreAmiga IFF
IMG, LV LaserView Fax

J2C, J2K, JP2, JPC, JPF, JPX JPEG 2000

JPE, JPG, JPEG, THM JPEG

KDC Kodak Digital Camera
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MBM Psion MultiBitMap

MRW Konica Minolta Raw

NEF Nikon Raw

ORF Olympus Raw

PBM Portable Bitmap

PCD PhotoCD

PCT, PIC, PICT Apple Picture Format
PCX ZSoft PCX

PDD, PSD Adobe Photoshop Format
PEF Pentax Raw

PGM Portable Greymap

PMP Sony Image Format

PNG Portable Network Graphics
PNM, PPM Partable Pixelmap

PSP, PSPIMAGE Paint Shop Pro Format
RAF FujiFilms Raw

RAS Sun Raster Format

RAW Leica and Panasonic Raw
SFW Seattle Filmworks Format
SRF Sony Raw

TGA Truevision TARGA

TIF, TIFF Tagged Interchange File Format
WBM, WBMP WAP WBMP

X3F Foveon Image Format
XBM X Bitmap

XPM X PixMap

XWD X Windows Dump

EXIF ( EXchangeable Image File format)

EXIF constitutes the information that is stored in the header of digital images. Many cameras store
information into each image ttetaptured in JPEG, RAW or TIFF formats. Furthermore, EXIF data
usually has additional specific metadata tags associated with it. EXIF data usually consist of the date anc
time information, camera settings, a thumbnail image, descriptions and copyrigtibimfand geo

location (latitude/longitude) information. Discovery makes use of these data at every opportunity to
streamline data entry as well as store useful information such as study area, group ID, species, and gec

location information.
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GPS D ata Viewer and Extractor

Discovery can view and extract Waypoints, Tracks, and Route GPS information from data stored in

common file formats. There are a variety of tools freely available to download GPS data from a GPS

importing the following file formats:

TOURS=/1abel _text>

="http://wiw, topografix. com/Gpx/gpx_overlay/0/3">
ACTIVE L0G</]abel text>

information is stored ian XML format for the interchange st o o oss

63</elex
09-08-05T00:20: 04z</time>

p
pr lat-"53.12103228" Tor
% /

GPS data between applications and web services Qf: €

kpt
pt lat="53.12103253"
>3, 983« /elex

43.27038020">
<Time-2009-08-05T00:20:072</t1ne>

internet. Discovery supports GPX 1.1 schema.

/
09-08-05T00:20: 08z</Time>
<trkpt lat="53.12103329" lon="143.27038079">

2. Microsoft Access and Excéldidess and Excel files can be used to import GPS information. The
format forthese files neettshave standard header or column name information. The names of

the header or column should be similar - B c D E F G H
i 1 MName Date_Local Time_Local Date UTC Time UTC Latitude Longitude Elevation
to example illustrated. However, not|alkyoste 127172000 11:30 53.233232 143.23323 10
3 MyDate 12/1/2010 11:31 53.233232 143.23323 11
values need to be included as illustrategoae 12/12010 132 BB By 12
5 MyDate 12/1/2010 11:33 53.233232 143.23323 13
H H 1 H MyDate 12/1/2010 11:34 53.233232 143.23323 5
In the example Wlth mISSIng Date—UTg:MyDa‘te 12/1/2010 11:35 53.233232 143.23323 8
- .. & |MyDate 12/1/2010 0:12| I 53.233232 143.23323 9
and Tlme—UTC:A mlnlmum Of a date’ 3 |MyDate 12/1/2010 0:13 T 53.233232 143.23323 6
. . . . 10 MyDate 12/1/2010 0:14 53.233232 143.23323 4
time, latitude, and |0n9ItUde is needed,, MyDate 12/1/2010 0:15 53.232232 143.23323 3

Discovery's GPS Viewer and Extractor is offered in a number of areas to streamline data entry:

1. View GPS Fileto view your GPS data, you can open the file from the main menu under
File Open\ GPS File. Select the desired file format and file to view the GPS data.

2. Extract GPS Information for hidafascollected from the GPS device can be used to incorporate
the gedocation into the EXIF of the image as well as include into therpiosihe database.
The EXIF date/time values can be compared to the GPS data and the closest time within that
day is then extrapolated and incorporated into the EXIF of the image. The user can evaluate the
time difference between the image time and th&r@&nd decide if they want to include the

geographic location as part of the image location. If no geographic position is found within that
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http://www.easygps.com/

date, then the program will return a "NA" (Not Any) position. You can incorporate the GPS
data to the images whenaming (séRenamingor when adding an image to the databese (
Add Image td®atabase

3. Import GPS Data for Group SigBagraphic positions recorded during a sighting casilye e
added to the sighting information. In the Position tab in the sighting form, you can click on
Import to extract the positions. The specified date, start time, and end time will be evaluated and
the geographic locations during those times will beswdygo include as geographic
coordinates information for that sighting. If the GPS data does not include positions during that

time, no geographic positions will be given.

Note: The GPS Data Viewer's mapping system uses ESRI Shapefiles that eifiaseinBprameter Set#s
background images to plot the GPS points. If a shapefile is not defined for the area, the GPS Viewer may be
unable to plot the GPS points. fdsommeriddédhve a default shapefileyfour study area.

Figure6l Viewing GPdhformationand other map related déda a gray whale pheid survey off
Sakhalin Island, Russia.
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