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CamTrap Pro Overview

CamTrap Pro cadd tagsand text commentso JPE@magefiles (which may be created automatically
from avi or mp4 video filegnd produce amap-based ortext report of animals found in collections of
camera trap imageas detection events over a period of days or we&etection events occur when
an animal appears in a single image, or a sequence of images where the time between successive
images does not exceed a specified duration (commonly 10 minldection of animals can be
performed by visual inspectigisimple time ad pixetbased algorithmsr machine vision models.
Results from classifierssing the generic Megadetector modes available il\ddaxA) can be loaded
as JSON filase highlight files containing animals and show the bounding box of the detection, the
classification category and confidence. This data is stored in the file ndassifiCation results can be
applied without the host computer needing an Nvidia GRWumber of peciesspecificmodek are
available inAddaxAlnd tagscanbe automatically gearated from classification resulter created

from combinations of classifier categoridgldaxAkcan be installed and run from CamTrap Rnput
data can be filtered to loadnly files which have been highlighted,selected classification categorjes
tagged with names containing a specified stringcorded during the day or night, or separated from
similarly classified images by more than a specified time inteDaih can be exported to a tab
separated text file for further statistical analysis.

Installing and Running CamTrap Pro

CamTrap Pro can be downloaded from
https://captionpro.com.au:444/AlekaConsulting/index.php/camtrpp-downloadform/

CamTrap Pro processes only JPEG format image files taken from cameré &rdghs Windows tags to
files, optionally from a fixed range of values, and summary and occurrence reports of tagged files can
be generatedand exported Images containing animal images are dete@adflaggedusing JSON

files generated by machine learnipgpgrams such a&ddaxAl These images may constitute a very
small proportion of images recorded by camera traps. Tagging of images containing animals with the
animal identitycan beperformed visuallyr using especiesspecificimage classifieand can ke

applied directly to recorded images, or to the subset containing animals as detected via machine
learning using the Megadetector moddl.tutorial video for CamTrap Pro operation can be viewed

here.
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https://captionpro.com.au:444/AlekaConsulting/index.php/camtrap-pro-download-form/
file:///C:/Users/simon/source/repos/Collateral/at%20https:/youtu.be/JDvKaprvtfs

Camera Trap Data

Camera trap data comprises a large number of digital image (and sometimes video) files collected by
cameras triggered by r@lativechange in the levslof infra-red radiation reaching a sensfsom two
halves of an image fielChanges may be produced by an animal entering the field of view of the
sensor, or by movement of objeabs shadowswithin the sensor field. A flagtommonly infrared) is

used to record imagefsom triggerings occurring at nighfinfrarred images are monochroméjhen
triggered,the camera may record single imagasequence oimages ol short video when

triggered. Data is commonly stored on a removable SDa=slPEG format imagesd traps may be
active for many days between data collectiombe date and time recorded by the camera (and
possibly other local information) is shown in a bhove orbelow the image. Dates and times may not
correspond to the actual time of image collection, as the camera local time may not be correctly set.
Image file names usualtpntain a number which increases sequentialg example of an image

obtained with such a camera during daytime is shown below:
L AN ¢

Figurel Daytim

eCamera Trap image of a rabbit

An image recorded at night is as shown below:

Ll Acom 0248 € 039 0041
Figure2 Night-time Camera Trap Image of a Cat

Although the appearancer movementof animals occupying a significant proportion of the sensor

field will trigger the camera, movements of leaves, grassnera positiomr changes in solar

illumination will also trigger the camera, resulting in the images recorded not showing any animals.
These noranimal triggerings may constitute up to 95% of the images recorded. Triggerings from the
presence of animals which are not of primary interest (such as foxes) may also comprise a significant
proportion of imagsrecorded.Changes in the physical environment of the sensor field (such as
removing grass and branches affected by wind) may help redoic@nimaltriggerings, but may

result in animals avoiding the area.
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If a bait gvhich may be peanut butter, sesame oilaarrion) is included within the camera field of
view, animalssuch as foxes or crows may spend considerable time moving around in order to eat it,
resulting in large numbers of images of the same animal appearing in sequential itlagel,

spaced in timeThe images below show a fox circling a bait.

RCNX0045.JPG RCNX0046JPG RCNX0047.JPG RCNX0048.JPG

RCNX0049.JPG RCNX0050JPG RCNX0051.JPG RCNX0052.JPG

RCNX0053.JPG RCNX0054.JPG RCNX0055.JPG RCNX0056.JPG

RCNX0057.JPG RCNX0058JPG RCNX0059.PG RCNX0060.JPG

Figure3 Fox circling a bait

Multiple cameras may be deployed over a monitoring region, and may be left to record data for
periods of up to 6 months (or until the batteries are run down), or they may have their storage cards
removed and batteries replaced more frequently. Baited tragay require regular visits to refresh

baits.

Nontbaited traps in highly modified environmerieeking extensive vegetation coM@uchasurban
areas)have a low rate of nomnimal triggering Datasets record numerous short detections as animals
move across the camefeld of view Longer detections occur, but are rarér section of such a
dataset is shown below:

Confidence range 0.85t0 1.00

» |0

792

742

Count
-

692 :

-

642 =

£l i | -
1 T T T T T T T
30/06/201100:00:00 02/07/201100:00:00 04/07/201100:00:00 06/07/201100:00:00 08/07/2011 00:00:00
01/07/2011 00:00:00 03/07/201100:00:00 05/07/2011 00:00:00 07/07/2011 00:00:00
Mod Date

O LneO Poit 4 »
Figure4 9-day section of a tyear Count vs Time Profile of an Urban, Ndmraited Dataset

Automated methods of detecting the presence of animals in an inuagey machine learninigave
been developednotablyMegaDetectorand SpeciesNewhich can beun from the AddaxAl
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https://github.com/microsoft/CameraTraps/blob/main/megadetector.md
https://github.com/google/cameratrapai/?tab=readme-ov-file
https://petervanlunteren.github.io/EcoAssist/

application.AddaxArequiresa powerful local machine witat least 16 Bytes of RAM. An Nvidia
Graphics Processing Uf@PUYyreatly speeds processiffigr the MegaDetector modeMegaDetector
in generic mode, detects any animakhicle or human and these results can be refined using a
number of refining models. SpeciesNet detects different animals in a single step

Machine learnindacilitiessuch as Megadetectare highly effectivefor common animalsbut require
substantial computingesources By contrastpon-fatiguedhuman vision igast andextremely
accurate in detecting animals, but the task of detecting animalsanhousands of imagesken even
by a single cameria daunting and some projects may use dozens of cametasnTrap Prbas been
dedgned to facilitate inspection of large numbers of camera trap imagdsaggingof images in
which animals appearsing the Windows Tageld to store thespecienames of animals appearing.
Some simple detection algorithms which do not require training are provided, as well as an interface
to results obtained from Megadetectar SpeciesNetMegadetector is used only to detect the
presence of animajsvhereas SpeciesNet detects species in a single Blep800@mage 10-month
dataset shown impart in Figure4 from a nonbaited trap in a highly modified area with little
vegetationrecords animal detections in most images, but only a few detections each day. Such
datasets are best analysed usingpeeciesspecificclassifier to identify the species of detected
animak.

CamTrap Pro Data Requirements and Processing

In order to useCamTrap Préor camera trap analysis, images in JPEG format shouldtbim a folder
structure on storage which is not reamhly, as numerous temporary files are created in the image

data folder If the selected folder is readnly, no files are loadedFor multicamera data sets, the

images should be storetior2 levels below a folder whose name represents the camera ideittity.
individual images have EXIF Date or Windows Modified Date metadata the iozad®s sorted in

time order.The image Modified date may reflect the time of processing rather than the time of image
collection, but this date can be reset within CamTrap Prequired.If data is in the form of AVI video
files, selected frames will be extracted from these files and saved in JPEG format in the folder
containing the AVI files.

Camera trap data from many cameras collected over multiple time periods may be orgapised
grouping images from the same camera, or the same time period or both. To make best use of the
time profile capability of CamTrap Pro, data should be organised by camera (or by site if different
cameras are used at the same site. Shortcuts to falden be used to do this without changing the
organisation of the original dat#. a folder containing shortcuts to other folders is selected, data from
each shortcut degnation folder will be processed separatelyfhere shortcuts point to folders

containing data from the same camera but different epochs, the shortcut names should be changed to
reflect the epoch order. An example of data from a folder containing shortcuts to the same camera
over multiple epochs spaimg nearly 4 months using a baited trap is shown below.

13 Aleka Consulting
www.alekaconsulting.com.au



iy Time Analysis Camera 01 Shortcuts - (] x

File Highlight Zoom View

35000
33223012
®
30000 —
25000
EEK 10+ i 26Feb 245,241 filgs 830Gh,
Zhy EEK S 18 25 Feb {77,304 files 450G
< EEK 8 14 19 Feb 114 832 ilks 484G
= ek 7 150,254 fles 534Gb 5 12Fel
15000
K 6 171,203 files 672 Gb PBJan_5Feb
ek 5 163,779 filks 634Gh 22_29Jag = <oetes an-ore
10000
Aeek 4+ 314,424 files 984 Gh|18_25Dec + 1022 Jpn2023
ek 3 203,433 filek 631G 11_12D:
5000
heek 2 1501,262 files 431G 4] 110ec
D —lester 12622 v lpee
11/12/2022 00:00:00 08/01/2023 00:00:00 05/02/202300:00.00 05/03/202300:00.00
25/12/2022 00:00:00 2210172023 00:00:00 18/02/2023 00:00:00
Mod Date

& vighight M Tag @ Current() Line € Foint 4 (B
Time Grd Interval  [Default -+ View Image | Shift-Click and Drag to Zoom

Show Start Tag Muttiple Start seq = 1 End Seq = 33565 Highlighted 0 [ ] Close

Figure5 Data from a folder containg shortcuts

The images should be in a folder structure as shown below.
/—

EpocliSite
..................... Lo

Camera Group

Camera
(may contain imaggs

___________________ [ B
Image Group Image Group
(images) (Images) i

Figure6 Folder Tree Structure

Folders with dotted borders are optiondlut Image Group folders are commonly presémiage

Group folders contain up to a fixed number of files (either 100, 1000, or 10000)heifielder name
containing a sequential number starting at 100 in the manner of digital cameras. When additional
images are added and the number of files in the Image Group exceeds its limit, a new folder is created
and file sequence numbers restaetails of the folder structure should be set in the Options

>General tab.

14 Aleka Consulting
www.alekaconsulting.com.au



Images may be contained directly in camera folders, and there may be groups of cameras at the same
site (identified by the Camera Group foldeo)facilitate detection of individual animals by their body

or face markings. Each camera folder should have a unique ridmezpoch folder should contain

images collected over a period of time. The name of the Epoch folder is used for correcting Modified
date/time values.

CamTrap Pro will operate if this structure is not present, but functionality such as Camera Info or time
setting using Epochs will not work

Some examples of folder structures are shown below:
F:. L
L—Multi-camera parent
amera 3
| IMG_0001. jpg
IMG_0002. jpg
IMG_0003.JPG

amera 1
IMNG_0003.JPG
IMG_0001. jpg
IMNG_0002. jpg

amera 2
IMNG_0001. jpg
IMNG_0002. jpg
IMNG_0003.JPG

Figure7 Example of multiple camera folder trees using parent (left) and grandparent (right) structures.

The parent (or grandparent) folder of the camera folder is the epoch, or time period over which all the
images below it were recorded. An example is shown below:

G:.
|—Week 1 27 Nov - 4 Dec 2022
A_MO1 DONE
L__1ee_BTCF
A_MO2 DONE
100_BTCF
101_BTCF
A_MO3 DONE
L__1ee_BTCF

A_Me4 DONE
L—1ee_BTCF

eek 2 4 - 11 Dec 2022
_Me7 Card B default date
L—100_BTCF EGK BW Raven Ad2Jy
A_M32 DONE 1.1 Gb
L 10@RECNX RG 121 and 214 Brd

Figure8 Folder structure showing epoch, camera and image group folders

Two epochs (Week 1 27 NavDec 2022 and Week 214 Dec 2022) are shown, with 4 camera
folders during the first epoch and 2 in the secobadta can be processed either by individual camera
or collectively.

A database storing tag occurrence data (TagBicliSite Name_CameraNamevdb5) is created in
in the loadedfolder. If more than one camera folder is below the loaded folder, the camera sme
the camera containinthe imagefile with the earliest Modified dateEpocliSite Name and
CameraName are as defineglative to the folder containing imagés Options.This database should
not be deleted

Progress bars are shown for lengnning operations, but the estimated run duration may not be
accurate.Storagespeeds strongly affect processing timesasgy external storage should have a high
access speed. Solid state drives generally have faster access speeds than magnetic drives.
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Reviewing Camera Trap Data with CamTrap Pro

Camera traps may be used in a wide range of purposes including feral animal monitoring, species
monitoring, density estimation, and game detection. They may be located in highly accessible areas,
where scenes may frequently includehiclesand humans, or offrack where moving objects are

much more likely to be animals (or birds). Baitsghut butter, sesame oil @arrion) may be used to
attract animals into the camera scendultiple cameras are usually deployed.

An indicator of the presence of animals in a baited camera trap is to examine the cumulative time
profile of all the images. As animalften spend some time moving around the bait, the camera is
triggered multiple times with a very short interval between images. Profiles of image count as a
function of time and the same profile withisually assignednimal detections marked in r§ghown

by checking AnalysisShowTagged$ shown below:

a5 Time Analysis - ] X

2000

1500

1000

Count

500
J

J

J

0 J
28/11/202200:00:00 30/11/202200:00:00 02/12/202200:00:00 04/12/202200.00:00
| 29/11/202200:00:00 01/12/202200:00:00 03/12/2022 00:00:00

Date Taken

Show Start Start Image = RCNX0001.JPG Close
| Cy Time Analysis C\Users\simon\Pictures\Camera Trap\ 1T00RECNX — a X
File  Highlight
2000
1500 +—
L s 2
2 1000
500 r—
, > '
0 I~
¥2 83 88 §3 88 §3  a@
S8 SE SE SE =8 S35 =8
—o -9 —o Ng Ng Ng Ng
5° 3= a3° = &< o =-
™~ ™~ ] o (=] o (=1
Date Taken
Show Start Start seq = 1 End = 1581 Close

Figure9 Image count vs time over 7 days (top) wittne or moreanimal detections shown in red (bottom)

It may be seen that animal detections are associated with a rapid increase in image count over a short
period appearing as a vertical step, and thlhostall camera triggerings are due to the presence of
an animal.
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A plot for a different data set over a similar period with mainly false triggerings, and animal detections
shown in redis shown below:

| 85 Time Analysis = O X

5000

4000

3000 £

Count

2000 !

1000

08/01/2018 00:00:00 10/01/2018 00:00:00 12/01/2018 00:00:00 14/01/2018 00:00:00
09/01/2018 00:00:00 11/01/2018 00:00:00 13/01/2018 00:00:00
Date Taken

Show Start Start Image = IMG_0001.JPG o

Fig'u'r'éi'OImage count vs time over 7 days with a single animal detection shown in red.

This data set (from a baited camera) only recorded a single animal over 8 images out of 5000 collected
over a Fday period. The animal was not attracted to the bRlbst triggerings were from moving
vegetation or changing shadow areas. Triggerings were less frequent at night, giving rise to the
stepped profile.

A data set from a single day using a #imited trap is shown below:

Tirme Analysis

_ 60

Show tan | St inage = 01 pg Cow |

FigurellImage count vs time over a single day, with animal detections shown in red.

As nonbaited traps only record animals passing, detections are less distinctive amid false triggerings
from moving vegetation or shadows. Few imagearoimals are recorded. The step shown at 0900 hrs
is from multiple triggerings when an animal passed very close to the camera, but the incomplete and
unfocussed view meant that the animal could not be identified.

Data Required from Processing

Data required from a camera trap data set is the species of animal detected, and sometimes the
frequency of detection, or the identity of the animal. This data can be obtained by inspection of
individual images using builh computer facilities, and theadding metadata (usually as tags) to
indicate the presence of an animal in an image. This process is very-latemsgive and without a

large and competent volunteer labour force it is not an option, especially when a single camera may
record thousands afmages in a single day. Automated methods using machine learning (such as
Megadetector) provide an alternative. The implementation of Megadetector in CamTrap Pro only
identifies images containing animaspecies labelling must be done manuatly a speciespecific
classifier can be used.
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Using CamTrap Pro to Examine Camera Trap Data

Window Management
Application windows can only be moved by clicking and dragging in the top part of the screen coloured
in light yellow as shown below: _

C? CamTrap Pro: Camera: G12, File: IMG_0012!LJPG - 2 of 861 — a X

However, this part of the screen may be hidden if a window is dragged upwards. To make it visible, the
cursor should be moved over the bottanoundaryof the window until the cursor changes to a

vertical doubleheaded arrow I Clicking and dragging downwards will then show the top part of the
window.

Loading Data

Camera traplata isusually contained imne or morefolders per cameraor sitewith filenames which
include a sequence number in the manneirnfges fromdigital camera. There may be multiple
folders for the same camera correspondiogdifferent time periods or different location€Camera
folders are usually the parent or grandparent folder of thatafiles. The time period over which
images below a folder is known as the epoch and is usually the folder containing the camera folders.
Either of these aabe selected in the Options screen. Taafilenames usually contain a sequence
number, andmayincludea constant string or a representation of the date on which the image was
taken. The date on which the image was takeofisn stored inone or more of theEXIFlate fields
(Date/Time, Date/TimeOriginal, and Date/TimeDigitized). One of these gas@é®wn in Windows File
Explorer as the image date. The file Modified date will be the same as this date unless the file has
been processed in some wamyfolders containing images to be processed should not include the
string .jpeg or .jpg in their name, as this may cause external programs siddasAko crash.If file
Modified dates are to be changed, files should not be realy.

Camera trap data from wildlife projects is usually in the form of JPEG images, with image sizes of up to
tens of megapixels. Modercamera trag will also record short video sequences when triggered by
motion, often in AVbr MP4 format but video files use much more camera storage space than images
and a rapid sequence of images can provide similar informa@amTrap Prwill automatically

extract frames from video files assequence oJPEG files, which can thiee displayed and

processedlf AddaxAls used to process data extracted from video files, only imagecfiteegted from

the videosshould be processed.

Preset text strings should be created to include the names of all animals expected to be detected. If
individual animals are to be identified, specific names should be added (eg Goanna Rex). Unexpected
animals may be added to pweets during inspection.

The File menu of CamTrap Pro is shown below:
File | License Errors Metadata S|

Open Folder
Re-open Folder Ctrl-R
Options.. Ctrl-O

Copy Loaded
Pre/Post-Process
Project Details
Consolidate TagDBs
Exit

Figurel2 File Menu
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After Opening or Repening a folder, a screen is shown allowing a subset of camera folders to be
processed where there is more than one camera folder below the selected folder:

Multiple camera data folders found X
|

0 35 camera folders found. Select from these?

Yes [ No 1 cance

Figurel3 Multiple camera folder screen

ClickingCancel aborts the loading process and clicking Yes allows camera folders to be selected from
the screen belowThe first camera in the list is selected by default. The menu option Next Camera
(shortcut CtrdN) shows files ithe next camera folder if a single camera is selected.

sy Select Camera Folder to Process (Total of 114811 files before filtering) x

Name (File Court)

el A Unsel 41 Mo.of charstouse in TagDBname  Fokder wth Camers Name

Grandparent

Images from mukiple cameras loaded as shown above. Process selected? oK

Figurel4 Camera Data Selection Screen

The File count in each camera folder is shown in brackets after the ri&ther the Parent of
Grandparent of the image files can be selectedvali asthe camera nameData may be grouped by
epoch of recording and then by camera or site. A site may use the same camera for a number of
epochs, or different cameras. If data is grouped by epochs, a view of the data by camera can be
created via the Rerder button in Pre/PosProcessing screen.

Open Folder/Re -open Folder

To load files from a folder, the option Fle h LISy C2f RSNX aK2dzZ R 6S aSft SO
containing the files browsed for. The menu option HiReopen Folder opens the last loaded folder

again.If the data is on a removable USB drive, the top level folder:(fm&y contain an

inaccessible System Volume Information folder. If this is present, data cannot be loaded using the

drive letter as the opened folder. Data should be copied to a folder within the top folder of the drive in

this caself the lbaded folder contains video files, frames will be extracted from each file and saved in

the folder containing the video file with name Video_File_vx_nnn.jpg, where nnn is the frame number

of the video and Video_File the filename of the video file. The rermobframes FilesPerVideo

extracted is set in the Advanced tab of the Options screen.

If no folder has been previously selected, a browse screen is shown. After opening the folder, a screen
similar to that shown below will appear if there is only one camera folder below the selected folder:
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File License Errors Metadata Slideshow View Detections Analysis Help

Presets @ Move 918 4 -

Tags

r
. CamTrap Pro: Camera: A_M02 DONE, File: IMG_0920.JPG File Modified on 27/11/2022 4:38:42 PM (Date taken: 1/01/2018 6:08:56 AM) - 918 of 11864 — O X

e &
o Ve
@ 01/01/2018 06:08AM
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Options z General
The Options tabs General and Advanced are shown below via@jiigons:
Options

Folder->Modfied ~ File Orderin Folders () Change Modfied Date on Load

. Use Name As Tag
Detection 0

0O Change Modified Date Options

O Add increment from datetime O
ID CategoryName  Count Use NameAsTag
g — 0 = 0 @ Use Epochs  Set Epochs
13 [vehicle 0 | @ O O Shift (sec) 0 Date Interval
4 |swamowalabv |0 /] M O DateTaken/OCR
(O Set To Date Taken
Set to Default Load Categories
Filter (O) Set From OCR on Image Region (Pixels)
Categories to Show
0 TopLHX 0 TopLHY
() Highlights Only Al(100), Change
a— 722 Width
Min. Size (%) |0 ~
- 40 Height Set Region..
() Non-Highiights Only B P Pt — " =aen
(") Below Threshold Only olcer s
() Date Range (Days) )
From To
() None
(O Skip Files Less Than |3 | secs apart Camera Folder |:Gmd3m . :i;:gigteer g;es
O Load Every [th | file.
© Tagged With mammal O Exact Epoch/Ske Folder Levels Above Camera |1
(O Commerts * ("] From Files
O Day Only(D Night Only ) Use Flash Status i ] 0
Close
|

;:igurels Options¢ General Tab

File Order in Folders

File Order in folders specifies the ordering of files within the selected foldeaths Date Taken
Modified Date or FolderModified (default). The default option ordgfiles by Modified date within
camera folders. Modified date may be changed by checking the Change Modified Date on Load
checkbox, using options specified in the Change Modified Date Options box.
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Detection and Name As Tag

Use /
T se Name As Tag

ID CategoryName Count Use NameAsTag
L Animal O

2 | Person a O

3 | Vehicle (]

Set to Default Load Categories
Figurel6 Detection Category Grid

The Detection grid is used to show detection category names, the number of files with detections in
that category (after using Machine Learning) and whether highlight detections with the category
within the range specified in Confidence Range are usedyéether category names are applied as
tags. The Megadetector classifier uses IDs 1,2 and 3 for animals, humans and vehicles respectively.
Classifiers which identify particular species will have their own numbering scheme as shown above,
which is definedn the detection_categories node of the JSON file. The category name is shown in the
2"d column (CategoryName), the number of detections (Count) in the category irtbel@mn,

whether to highlight detections with that category in th& dolumn (Use), and the option to use the
category name as a tag is set with a checkbox in theofumn (NameAsTag). The Use checkbox above
the grid sets or clears the Use parameter for all categories, and the Name as Tag checkbox does the
same for the NameAsTag parametd one or more CategoryNames have NameAsTag set, the
CategoryNames will be added as describedsimgPre-setValues for Tagsn page51.

The Set To Default button restores the default categories of animal, vehicle and person used by
Megadetector. Load Categories loads the categories defined in a JSON file

The Count column is empty before any JSON file is loaded. After one is loaded, the number of
detections with a particular category in the file are shown.

Filter

Filt
e Categories to Show

() Highlights Only  Al(100). Change
Min. Size (%) |0

|__J Non-Highlights Only

[C) Below Threshold Only

() Date Range (Days) )

() Folder Paths

From To

) None

O) Skip Files Less Than |3 secs apart

) Load Every |Bth | file

© Tagged With mammal () Exact

(L Comments * (] From Files
Day Only(") Night Only Use Aash Status (i)

Highlights Only

If this is checked, only files which have had highlights created will be loaded. If highlighting from
Megadetector is used, these are files where there has been a detection with a confidence between the
upper and lower bounds specified. The highlight categs shown in the text box below Categories to
Show will be shown, followed by the category ID used in the metadata. The list of values can be shown
by clicking in the text box and using the page up and page down arrow keys. The highlight categories
showncan be changed by clicking the Change button. If a refining classifier with species names is used,
the list of selected categories can be set to exclude any unidentified or unknown categories or any
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common misidentifications. The Min Size(%) value can be set to select only image with a highlight box
whose area exceeds the specified fraction of the image area. It is useful where false detections are of
very small features.

Categories to Show
The screerbelowshows theselection of highlight categories to be loaded via the Change button

besidethe Categories To Show text box;
Categories to Load x|

Name (Code) | Unsel Al Sel All

| All(100)

| animal(1) |
[ ] human(2)

(] vehicle(3)

() swamp wallaby(4)

Cancel 0K

Figurel7 Categories Selection screen

Min Size
This combo bogpecifies a minimum detection size as a percentage of the entire image for the
selected categories to be shown. It is useful where spurious detections are small.

Non-Highlights Only

If this is checked, only files which have not had highlights created will be loaded. These will generally
not contain images of animals, but will contain images of animals where the detection confidence is
outside the range specified.

Below Threshold Only

If this is checked, only files with at least one detection below the lower threshold will be loaded. If any
animals of interest are shown, the lower bound of the detection confidence range should be
decreased. However, the number of false detections nailtease.

Folder Paths
If thisis checked, théext boxbelow specifies atring used as a Regakich must match the path of a
file if the file is to be loadedrhis allows files from particular folder to be excluded.

Date Range (Days)

If this is checked, only files with Modified dates between From and To (in whole days) are loaded. The
time part of any date/time entered is ignored. If To is empty, it is assumed to be 1 day after the From
date. If specified, the To Date must be after #rem Date. Examples of acceptable date formats are
shown below:

01/10/2022

1/10/2022

1 Oct 2022

Oct 1, 2022

None
This option loads all files in the selected folder.
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Skip Files Less than N secs Apart

This option skips loading for files whose Modified date is equal to or less than a specified number of
seconds after its predecessor. This option can greatly reduce the number of files loaded, as there a
generally a number of images showing the animal rded as the animal moves within the camera
detection area. The value for image count and duration will be affected, but not the number of
detection events, which occur when an animal appears in one or more images separated by less than
the Gap length spefied in the advanced tab. The reduced data set can be copied using Copy Loaded
and then processed using machine learning. The reduced number of files will speed processing. As
detection events are used to estimate species abundance, using this filtergsedli not affect

abundance estimates. However, closely spaced images may assist in animal identification and using
this option may result in less accurate species identification/

Load Every Nth File
This option reduces the number of files loaded by decimation using the selected factor and is useful
for loading a sample of file to check start and end times for camera data for large data sets.

Tagged With

This option only loads files which have had a tag applied. The default * value loads files with any tag.
Tag names can be matched by adding the tag name (or names) in the text box to the right of the radio
button. If Exact is not checkedatching is done via Regular Expressions, so multiple names can be
matched if separated by a | symbol, and partial matching is also possible. A tutorial on Regular
Expressions can be fouhére. If Exact is checked, an exact match is required.

Exact
If Exact is checked, an exact match between the tag and the supplied string is required to load the file.

Comments

This optioronly loads files which have had a comment addéds in the search box to the right of

the radio button. If any other string is present in the search box, only files with comments containing

the string are loadedViatching is done via Regular Expressions, so multiple names can be matched if
separated by a | symbol, and partial matching is also possible. A tutorial on Regular Expressions can be
found here.

From Files

This option qualifier applies only to the Tagged With and Comments options. If unchecked, the tag or
comment is retrieved from the TagDB database. If checked the tag or comment is retrieved from file
metadata. This option is much slower.

Day Only

If From Flash is checked, the image Flash metadata is extracted and if the string Not Fired is present,
the image is assumed to be recorded during the day and is lodfdieds not checked, a 5x5 thumbnail
image is created and if at least one pixel has red, green and blue pixel values which differ by more
than 4 it is assumed to be nanonochrome and loaded.

Night Only

If From Flash is checked, only images where the Flash metadata does not contain Not Fired or is
absent are loaded. If From Flash is not checked, only images with monochrome thumbnails are loaded.
Night images in vegetated environments contain far fewesdatiggerings than day images.

Use Flash Status
If checked, image EXIF Flash metadata is used to determine whether the image was taken during the
night or during the day, as the flash is fired if there is insufficient light. If unchecked, thumbnail
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analysis is used. The checkbox is only enabled if Day Only or Night Only are selected. Most cameras
record the Flash status and the processing using this option is faster if day/night status is determined
from metadata rather than thumbnail analysis. Howewnot all cameras record Flash status and the
Flash status may be incorrect.

Folder Paths

Data sets may include hundreds of folders for different combinations of cameras, locations and
epochs. This functionality allows filtering of folder names to only include folders containing specified
text when the check box is ticked. Matching is done giftlegular Expressions, so multiple match
strings can be added if separated by a | symbol.

Highlights
Highlights

Store In File Metadata () Author @ File Name
@ Use Only Highest Corfidence

Change Modified Date on Load

Changing the Modified date to reflect the actual date and time at which the image was recorded is
useful if the count vs time profile is used and is required if highlighting is to be performed using the
Changes or Sequences options. It is not requirechifhine learning algorithms are used to detect
animals in images and only the number of images in which animals appear is required.

If the checkbox is checked, one of the following options can be selected. After loading with the
checkbox checked, it is automatically unchecked.

Option Description
Add Increment Sets the Modified Date to the specified date plus the time differenc
from Date/Time between the current image Modified date and the first image loade

there is a gap between the date of the first image and the start of th
recording epoch, images before the startthé recording epoch shoul
be deleted via the Check Times f®cessing screen. This option ca|
correct for camera time not being set to the time at which the came
was first triggered as it preserves the time interval between images
Date Formats caneblike any of the following:

01/10/2022 22:35

01/10/2022 10:35 PM

1/10/2022 7:35 AM

1 Oct 2022 10:35 PM

Oct 1, 2022 10:35 PM

This option is disabled if Use Epochs is checked

Use Epoch Check to use a different specified date if the Epoch folder matches
Epoch name entered via Set Epoch and the Modified date is earlie
than the Start Date of the Epoch or later than the End Date. Allowa|
date formats are as above. Epoch names andistpdates are
specified by clicking Set Epochs.

Shift Add or subtract a number of seconds from the existing Modified Dg
Calculate button shows web site for calculating interval between 2

times.

Date Taken/OCR | Set Modified Date to EXIF or Reconyx Hyperfire directory metadatg
fields Date/Time, Date/Time Original or Date/Time Digitized, or Filg
Maodified Date in the File metadata directory. If neither of the
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preceding metadata fields are found. If this does not exist or is invg
use OCR on a region of the image as described below.
Date Taken Set Modified Date to EXIF or Reconyx Hyperfire metadata director
fields Date/Time, Date/Time Original or Date/Time Digitized, or Filg
Modified Date in the File metadata directory. If this does not exist g
invalid, the Modified date is unchanged. Ifther change to the time ig
required, the Shift option can be used after Date Taken.

Set from OCR on | Get Date from OCR on region of image where date is shown. The
Image Region region is selected using the Set Region button. Failed date extracti
are logged in file SetDateFromimageFails.txt which is created in th
loaded folder.

If this option is checked after files have been loaded in Modified Date order, the optioAdadehe
files to reflect the changed order is shown. The checkbox is unchecked after loading.

Set Region
Clicking this button allows selection of a file within which the date is shown as below:

| 85 Select Date Region on Image = (m] X

2013-11-25 3:140:58 PM

Date Background | Black Date Format | Year/Month/Day d Clear Cancel ‘ 0K |

Figure18 Screen from which to select date region

Clicking and dragging and releasing shows a red box, which should contain the date region. The date
region should allow for the increase in length caused by multiple digit values in the date string and
should generally include the region up to the firsnadate character as shown above. The top and
bottom of the region include all of the data digits.

The colour of the background (black or white) should be specified, and the format of the year, month
and day parts of the date string.

Clicking OK transfers the pixel dimensions of the date area to the Options screen. These values can
then be edited. The Top LH Y value should not be less than zero.

Set Epochs
This screen is accessed via the Set Epochs button. It allows definition of the epoch name and range of

allowable date/times, either by entering rows one at a time or pasting epoch with each epoch name
and on a new line with name, start date and start dixteit separated by a tab character. The Start

26 Aleka Consulting
www.alekaconsulting.com.au



Date Limit must be equal to or after the Start Date. If the Modified date/time of a file loaded is outside
this range, Modified dates are shifted to use the Start Date specified plus the difference between the
Date Takerf the firstimage recorded by the cameeand theDate Takerof the currentimage This

facility is used to make the Modified dates of the loaded files correspond to the date at which the
photo was actually taken, which may not be the time recorded in the Date Taken metadiiating

the Modified dates allows tag summary data to show the actual time at which the tagged image was
taken. Using Set Epochs allows all camera data for an epoch to show the same time.

The Epoch name must exactly match the name of the Epoch folder. If the Epoch folder name is not
found, the option to continue leaving Modified date unchanged or to stop loading is presérited.
Modified date is set to the specified StartDate plus the difference between the Date Taken of the file
and the Date Taken of the first filEpoch nameandstarttimescan be added, removed or edited.
Allowable date formats are as defined@mange Modified Date on Loddpdate should be clicked

before closing the screen if data is not added by pasting. The Epoch name is the name of the folder 1
or 2 levels above the camera folder as defined by Epoch Levels Above Camera.

U, Set Epoch Name and Start Date X
|

Epoch StartDate

b LS ki 27/11/2022 10:30:00 AM l

Week 2 154,362 ... | 4/12/2022 10:30:00 AM :
Week 3 203,439 ... | 11/12/2022 10:30:00 AM

Epoch Levels 1 y Update Close

Clear
Above Camera

Figure19 Epoch namend start date definition

Show Existing Highlight Boxes from Metadata

Checking this checkbox examines metadata for all loaded files to see if highlight data is stored and
allows display of highlight detection boxes without reloading a JSON file. However, checking this
option slows file loading considerably.

Camera/Site and Epoch Folders

Camera trap data from multiple cameras is usually stored as a folder tree where the camera name (or
site name) is the folder name containing the images (parent) or the folder above this (grandparent).
The folder defining the time period within which datelbw it collected is known as the epoch, and is

the folder above the camera name or the folder one level above this depending on the setting of the
Epoch Folder combo box. The value can also be set in the Pre/Post process Files screen.
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Options z Advanced

Options X |

General MVB" d}

Colours Summary Date Grouping

Time Analysis Points Set Highlight Box D Set O Day

A Week
Time Analysis Line . Set Highlight Box < Threshold . Set O Starting
Time Analysis Highlights . Set Below Threshold Point Set

Mon

O Al

Time Analysis Tagged . Set

Show In Title Bar
Only Show Detections with Used Categories 10 Max Gap (min) For New Detection Event ()
@ Fie Name Rebuild Tag Summary After Apply 600 Detection Change knterval fsec) )

@ Modfied Date Show Tag on Count vs Time

51 Dot Tokr) Ovly Set Tage from Proseis 120 Max Gradient Interval (sec)

() Camera Folder ) Store Animal Counts In Images 10 Gradient Points
() Epoch/Ste () Add AutoTags to Existing Tags
O Tag () Add mark Sting Preset_  totags
B M y Tags To | 1stin Det.Event
(C) Store Detections Apply Tag el e
Dont Store Detections with Confidence < 0.1 Apply

(CJ) Auto-Refresh Data Points

[ Suppress Camera Labels on Count vs Time )

Highlights
Store In File Metadata 10 Files Per Video Truncate Camera Name to Length |6
Use Only Highest Confidence Truncate Epoch to Length ‘1000

Close

Figure20 Options- Advanced Tab

Colours
The colours used for highlight boxes and annotatines and pointsn the time profile can be set
from this area.

Summary Date Grouping
Tag Summaries can be presented over a time interval of gadegek (with the week starting on the
dayasdefinedin the Summary Grouping bpar over all times

Show In Title bar

These checkboxes control what information about the displayed file is shown in the title bar above the
image on the main form. As file names may be very long if highlight data is stored in the file name, it
may be useful to omit this if viewing only higjflited data.

Only Show Detections with Used Categories

If this option is checked, only detections from categories flagged with Use (in the General tab) will be
stored. Otherwise, all detection are stored. Checking this option can speed processing where large
numbers of tags are generated automatically.

Rebuild Tag Summary After Apply

Checking this option rebuilds the tag summary after each tag is applied. This may take some time if a
range of images have a tag applied to them via Batch Apply. In this case, this option should be
unchecked and a tag summary generated after all images haen taggedThe Tag Summary and
Occurrence appears as showrFigure103on page79.
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Show Tag Text on Count vs Time
This option displays the text of tag beside the image highlighted in red if Show Tagged is selected in
the screen shown ifrigure76. The display is as below:

Confidence range 0.60to 1.00

60

Black| (Swamp)_\Wallaby

40 ‘
20 '

Red_Necked_\Walaby l

Brush_[lailed_Possum
0 Juﬁn ish_Tailed Possum
29/11/2022 00:00:00 01/12/2022 00:00:00
30/11/2022 00:00:00 02/12/2022 00-00-00
Mod Date O Lne© Point 4 »

Only Set Tags from Presets
If checked, tags can only be applied from the list shown in Presets. Tags cannot be entered or edited in
the Tag box on the main screen.

Store Animal Counts in Images
If checked, the minimum and maximum number of animals appearing in a detection event is stored in
the Tag Summary data. Checking this option slows processing.

Add AutoTags to Existing Tags

If checked, tags generated from Categories via the Name as Tag settings are added to any existing tags
applied totags already applied. This option is useful for comparing the performance of machine

learning classifiers with manually applied tags. However, it slows processing.

Add Mark String to Tags

If checked, the mark string specified is prepended to any existing tags on load. This allows these tags
to be excluded from the Clear operation executed from the Pre/Post Process screen. The action is
implemented when data is reloaded after checking thpian. Processing will be very slow as tags

have to be retrieved from all files. The mark string should not be present in any tags.

Store Detections
If checked, detection details are stored in TagDB and are used for creating a Detecti@ss plo
described on pag89. Processing of JSON §ile faster if thissheckboxs notchecked

Auto-refresh Data Points
If checked, all data points on the Count vs Time Plot are refreshed after applying a tag. The refresh
process can be stopped by clicking Cancel.

Suppress Camera Labels

If checked labelling of the data points where camera changes will be suppressed. This may be
necessary if the application becomes unresponsive when displaying the camera hame where data
from one camera ends and another begins. This may occur if the caraeras overlap on the screen.

The wait cursor will appear periodically in this case. Enlarging the screen area or suppressing camera
labelling will fix this problem.

Detection Change Interval (Sec)
This valuesthe number of seconds between successive highlighted images below which a tag is not
applied if Nameas Tag is selectett.can be thought of as the minimum time between the detection of
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different animals. Ipreventsrepeatedtagging of images within a sequence generated when an animal
moves across or within a camera detection region. The camera may be triggered if only part of the
animal is visible in the image or the animal has a different appearance through movement such as
grooming. These changes in the animal image may result in machine vision misidentifying the animal
in that image if a speciespecific model is useals shown below:

Confidence range 0.40to 1.00
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Figure21 After speciesspecific machine vision with DetectioBhange = Gshowing misidentifications

Using the SpeciesNet machine vision model, the series of images between 16:30 and 18:20 on
11/12/2022 contains a large number of different animals. Inspection of the images indicates that only
a fox is present.

Figure22 shows the same data usiiige defaultvalue of 600 seconds so that a tag is only generated
for an image with a detection with the previous detection more than 600 seconds earlier.

Confidence range 0.40to 1.00
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Mod Date
Figure22 After speciesspecific detection with Detection Change = 600 seconds

The misidentifications in the2000 image sequence between 16:30 and 18:20 have been removed.
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For camera traps using carrion as bait in urban or-pdyain areas, many images of carrieating
birds or foxes may be recorded, sometimes in groups separated by a few minutes. Whether these
groups record different individuals is difficult to determine.

Optimal values for this setting depend strongly on the expected animals or birds present in the
monitored area. The default valueG90secondsA value of O wiltreate tags for all files with
detections(if Name as Tag is selected).

Max Gap (min) Creating New Detection Event

This value specifies the time interval in minutes between successive ifragethe same camera

with the same tag above which a sequence is regarded as distinct from its predecessor. If the gap is
greater than this value, the sequence before and after the gap are regarded as different detection
events. The default value is 10 minu{€90 seconds)

Max Gradient Interval
The average gradient of the count vs time profile (in images per second) is shown to the right of the
sequence when right clicking on point as shown below.

.
1034 0.66 55012
.

T T
T 12/2022 07:35:00 0212/2022 07:4
03/12/2022 08:58:00
2/202208:56.00 0312 Meod Date
Med Date

Figure23 Count vs Time Gradient with no animal present (left) and with animal present (right)

Where a point is separated in time from its successor by more than the value specified, it does not
contribute to the average value. Points contributing to the average value are shown in brown. A
gradient value is not shown if there are no points contribgtto it.

The gradient value is useful in determining whether the camera is being triggered by a moving animal
or by moving vegetation. Gradient values are generally higher if an animal is causing the camera
triggering.

Gradient Points

The value set in this box sets the maximum number of points over which the average gradient is
calculated. Points may not be used if the time interval exceeds the threshold set in Max Gradient
Interval.

Truncate Camera Name to Length
The camera name will be truncated to the specified number of characters if the length is less than the

specified value.

Truncate Epoch to Length
Epoch will be truncated to the specified number of characters if the length is less than the specified
value.
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Highlights

Store in File Metadata

If checked, e category, confidence value and cornerardinates of detections in the defined range
are stored inthe file name The detail of each detection is added as a comsegarated string
between pairs of sequential underscore characters, giving file names of the form shown below:

RCNX0118 01,0.968,0,0.116,0.141,0.735,__.JPG

Parameters of the detail are as follows:

Parameter | Description
Zero for machine vision detections, 1 foanually defined
Detection category code (Integer)
Detection confidence 2.0)
Detection box Top LH X as fraction of image width
Detection Box Top LH Y as fraction of image height
DetectionBox Bot RH s fraction of image width
DetectionBox Bot RH Ysdraction of image height

N|O|OBAWIN|F

If the file name with detection metadata added exceeds 260 characters in length, detection metadata
will be removed until the length is less than 260 characters. A warning will be logged if no metadata
can be added to the name, but processing will not siarnings can be viewed via the Errors-top

level menu item.

Use Only Highest Confidence

If Use Only Highest Confidence is checked, only the single detection with the highest confidence is
stored. If it is not checked, multiple detections in the same image may be stored, sometime resulting
in excessively long file names, is metadata is storele file name. Note that multiple animal
detections will still be stored and be visible in Tag Occurrences if this option is chckedhat the
Detections grid shown by AnalysiBetections maps all detections within the defined confidence
range, na just the highest confidence detection. If Use Only Highest Confidence is selected, the
detection boxcorresponding to the selected grid cell may not appear on the main screen.

Files PerVideo

This value determines the number of JPEG files created (at equal time igtdroal loaded video
files.Files are created from video framesarting with the first frameFor a videare stored at 30
frames/sedhe default value of 10 creates 30 JPEG images spaced by 0.33 secs for a 10 second video
sequenceThe created JPEG file has the name Video_File_Name_vxnnn.JPG where nnn is the frame
sequence number. The Modified date of the file is the Modified date of the video file incremented by
the frame seqence number multiplied the time between frames.
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Pre/Post Processing

The FilesPre/Post Processing screen as shown below is used to perform a number afigheost
processing functions:

| (. Pre/Post Process Files X |
Clear Entities Check for Comupt Files Camera
. Epoch Levels |
Tags ) Zero size Above
Detections [} Pause on Detection Info 1
[C) Delete Dups @ Delete  (peck
[ Only unmarked Update TaggedFiles
Oc Closely Mod Dates
| Comments ed
-?-';;: Remove Update

Clear

Folder Tree Re-order Check Seq Edit By Time

Remove Detections with Confidence Below 0.1 ESDHF\I:%E:: Files
Load files via File->Open Folder or
Re-open Folder to show detection Apply Set
count.
Resample
Contrast Brightness
Factor |2 (0520 190 0520 10 |
Copy rather than resample files with in path

Destination Folder or Mapped Drive

Browse

() Full Path Below Folder
() Set Modified Date from Date Taken Resample

Rename Folders Below

Browse
Rename

[ Rename files to sequential numbers 0 Close

Fi'g ure24 Pre/Post Processing screen

Clear Entities
The Clear button allows one or more of detections, tags and comments to be cleared from loaded
images, depending on whether the corresponding checkbox is checked.

Tags
Tag data stored in the Windows Tag metadata fagld tag data store in Tagidemovedvia this

button. If Only Unmarked is checked, only tags which to not contain the mark string defined in Options
are removed. Processing is much slower if this option is checked

Detections

Any detection highlight data stored in the file name or the Windows Authors field of file metadata is
cleared via this button.

Delete Dups

If checked, any files existing after detection metadata has been removed from the file name is deleted,
otherwise a sequence number is added to the file name.

Comments
Comment data stored in the Windows Exif metadata field XPComment and in TagDB is removed.

Check for Corrupt Files
Corrupt JPEG files may appear in the loaded data and cause the program to crash or behave
unpredictably. Clicking the Check button with Delete checked will remove these files and reload the
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data. The Pause checkbox allows processing to pause if a corrupt file isZevodize checks for files
of size zero, which is a frequent form of corruption. The zéze check is much faster than alternative
which attempts to read the entire fil list of corrupt files is created in the loaded folder with name
CorruptFiles.txtand can be viewed if Zero Size is checked.

Camera

The Info button in the Camera box shows the epoch over which images were recoded, the camera
name and manufacturer, the number of files in the camera folder, the Mod#r@iDate Takedates

of the first and last files in the camera folder, and the duration of the time interval betwhmsdified
datesof the first and last images as shown below. Data must be loaded in Pdlttadified Date

order the Options screen.

| Camera Data Info X

Epoch Camerz CameraV Image FirstimageModffied LastimageModified FirstimageDate Taken LastimageDate Taken Duration
v PRI # M0t [Browning | 1844 [29/11/20219:32:24 AM | 19/02/2023 10:46:42 AM | 12/02/2022 10:50:35 AM | 19/02/2022 11:07:17 AM [447d th 14m | |
WEEK 8 12_19 Feb 114,832files 464Gb | A_M02 | Browning | 6228 | 12/02/2023 10:30:00 AM | 14/02/2023 1:51:00 PM | 12/02/2022 10:17:47 AM | 14/02/2022 1:38:47PM |2d 3h 21m
WEEK 8 12_19 Feb 114,832files 464Gb | A_M03 | Browning | 9703 | 12/02/2023 11:00:00 AM | 17/02/2023 6:44:50 PM | 5/02/2023 9:31:26 AM  |10/02/2023 5:16:14PM |5d 7h 44m
WEEK 8 12_19 Feb 114,832 files 464Gb | A_M06 | Browning | 5008 | 12/02/2023 10:30:00 AM | 19/02/2023 11:30:00 AM | 12/02/2022 1:57:00 PM | 19/02/2022 2:57:00PM |7d 1h Om
WEEK 8 12_19 Feb 114,832 files 464Gb | A_MO07 | Browning | 6158 |12/02/2023 9:40:06 AM | 19/02/2023 9:23:10 AM | 12/02/2023 9:40:06 AM | 19/02/2023 9:23:10 AM |6d 23h 49m
WEEK 8 12_19 Feb 114,832 files 464Gb | A_M09 | Reconyx (1356 |12/02/2023 11:35:26 AM | 19/02/2023 8:53:04 AM | 12/02/2023 11:35:26 AM | 19/02/2023 8:53:04 AM |6d 21h 17m

Copy Sort By Epoch/Camera Close

Figure25 Camera Data Information

Column names can be shown in full by hovering over the column he@dareraName is the name of
either the grandparent or parent folder of the file containing the images. The Epoch of images in the
Camera folder is the folder either 1 or 2 levels above the Camera folder as selected by the Epoch
Levels Above combo baxthe Pre/Post process scredburation is the difference between the first

and last Modified dates. Modified dates can be changed in the Options screen, but Date Taken is not
changed. This the date/time recorded by the camera, which miagt be the actual date on which

the photo was taken. Date Taken may start from a factory default which may be years before the
actual date, or be incorrect through data entry problems.

Closely Spaced Tags

Clicking the Remove button removed tags from images where the preceding tagged image has the
same tag and has a Modified date less than a Detection Event duration (default 10 minutes) before
The Detection Event duration is set in the Advanced tab of the Optionsrsassklax Gap Creating
New Detection Event. It is used if tags may have been applied to images showing the same animal
spaced by less than the Detection Event duratloshould not be used if the Tag All Images options
on the Presets screenseglected.

Folder Tree

This button creates a file showing the folder structure beneath a selected folder and whether that

folder contains any JPEG files. The file is displayed by Notepad on completion. This display is useful for
ensuring that the folder structure is amenabledotomated analysis with CamTrap Pro

Re-order

This option is used to reorganise data grouped by epoch and camera to be grouped be grouped by
camera only. Folders with the camera name (optionally truncated) will be created in a folder named
Shortcuts which is created in a selected folder. Within earhera folder, shortcuts to the camera
folder for each epoch will be created as shown below.
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v Data
v 3 Shorteuts 1 Week 01
AMO1 31 Week 02
A_MO02 Week 03
A_MO3 > Week 04
A_MO04 » Week 05
AMos 27 Week 07
AIMO6 -1 WEEK 08
AMOT. * WEEK 09

AMos 32 WEEK 10

A M09

Figure26 Shortcut folders created to display data organised by Epoch

Shortcuts to folders are processed in alphabetic order, so the Epoch names should be changed to be in
the desired order in order to create profiles such as the one shown b&dvere numbers are

included in the Epoch name, shortcut names should be padded with leading Epaash rather than

camera changes are shown on the plot as shown below:

120000.

100000 -
WEEK 10
80000 s
RoEex s

. i Roseek 7
= 60000 ==

40000 Lok doy

20000 ==

ek 1 1

50.00-00 08/01/2023.00:00:-00 05/02/2023 00:00:00 0570372023 00:00:00
1212022 00:00-00 22/01/202300:00-00 19/02/2023 00:00:00

Mod Dute Line© Port @ b

Figure27 Count vs Time profile from shortcut folder

Note that if shortcuts are created on an external drive mapped to a drive letter, the shortcuts will only
62N] AF GKS RNAGS KIFa GKS &lYS YIFLIWSR ftSGAGSN® LT

aSt SOGSR T2t RSNE ¢ A f fis showdlidQHhe Name of K f8e cRMN @ e f SG G SNJI d
Shortcuts folder.

Check Seq

This option is used to detect when the image sequence number embedded in the file name increases
by more than one in sequential files, indicating that a file is not present. The distribution of time
intervals (in seconds) between successive images ishtson. The filesystems used on the SD cards
containing the camera images do not usually record times to an accuracy of less than 1 second. A text
file listing is created in the loaded folder with the name MissingFilesAndIntervalDistrib.txt and this file
isshown in Notepad on completion.

Remove Detections with Confidence Below

When processing large data sets from multiple cameras, there may sometimes be large numbers of
low-confidence detections in the Tag database. If this is the case, the display of all detections may be
very slow. It can be sped up by removing the-lmamfidence detections from storage. Once this has
been done the lower limit of the detection range will be the maximum of the value set and the value
specified in the text box (default 0.1).

Set TaggedFiles to File Tags

When tags are applied, tag metadata is sometimes set ifilinéut the file path, taghame and
modified date are not set in the TaggedFiles table of TagShdking Set checks that a tag string in
loaded files metadata also appears in the TaggedFile tabggedFiles data is used in preparing Tag
Summaries.
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Edit By Time

Preprocessing may be necessary to obtain correct recorded dates. If no date/time is set on the
camera, the first image date/time recorded will be the default date/time (often the date of camera
manufacture) or the date/time of the last use of the camérhe time interval between images will be
correct. In order tacorrect this, the date/time of the first image can be seOptionsand the

Modified date of subsequent images set to this date/time plus the date/time difference between this
image and the first image. If the first few image use the default date/time and lates useethe

correct date time, theselefault date/time images should be removed to ensure that the count vs time
profile is comparable with cameras with the correct date setting. This operation can be performed via
the Edit By Time buttoriThisallows deletion of images within a selected time rangetivéacount vs

time profile for the loaded files as shown below:

o x

Lne @ Fort 4 &

Figure28 Edit by Timescreen

If Delete is clicked after dragging a box around points to be deleted, images corresponding to points
within the box will be deleted after confirmation. Images corresponding to points can be viewed by
right-clicking on the point.

Resample
Resample
Contrast Brightness
Factor |2 (0.5-2.0) 1 C‘ (05200 1.0
Copy rather than resample files with RCNX in path

Destination Folder or Mapped Drive

F:\Malformed Processed Browse

Full Path Below Folder
Set Modffied Date from Date Taken Resample

Figure29 Resample Options

This option allows resamplirand adjustingf the loaded imaggto pixel dimensions eithetx,2x or

4x smaller, depending on the Factor settifipe contrast and brightness attributes of images can be
adjusted via the Contrast and Brightness values, which must be between 0.5 and 2.0. Increasing the
values above their default values of 1.0 increases the attribute, and reducing it to less thaducése

it.

LT I A4GNAY3I A& LINRPGARSR Ay GKS W/ 2L® NI GKSNJI KLy
in their path are copied rather than resampladd their attributes are unchange@his allows

selective resamplindf Full Path Below Folder is uncheckdd subfolderidentifies thecamera folder

andis either thename of theparentfolder, or the name of the grandparent folder followed by the

parent folder nameof the currentimage file.If the checkbox is checked, the entire path of the folder

(without the source drive letter) containing the file is appended to the selected drive or folder and is
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the destination folder for processed file&ny existing folders or files in the destination folder are
deleted.

Files containing a specified striimgtheir pathcan be excluded from resampling and aopiedto the
destination folder unchanged.

Resampling speeds up certain CamTrap Pro operations, such a slideshow display and detecting
changes between imagesd increases the speed of machine learning processing by applications such
asAddaxAl Resampled filekave only the EXIF fields Date Taken, Date/Time Original and Date/Time
Digitized copied from the loaded file&djusting contrast or brightness may improve the performance

of machine learning algorithms in detecting animals.

Rename Folders Below

This option is used to change the name of folders below a selected folder to include the name of their
parent folder in their nameThe folders which have their name changed are one level up from the
bottom of the folder tree The folder tree should have all image files at the same |&reéxample of

the changed name structure is shown below

F:\Rosenbergs Goanna 2018 Camera Survey Naas Valley All photos 677Gb 420k files>tree
Folder PATH listing for volume Crucial X8
Volume serial number is 96U48-7UCF

F:.
—week 1
Neek 1 Site 01
entre
L 101IMAGE
Left
L 100IMAGE
| | L_Right
L 100IMAGE
Neek 1 Site 02
entre
100IMAGE
101IMAGE
Left
100IMAGE
101IMAGE
L__Right
101IMAGE
102IMAGE
103IMAGE
104IMAGE
105IMAGE

F:\Rosenbergs Goanna 2018 Camera Survey Naas Valley All photos 677Gb 420k files>tree
Folder PATH listing for volume Crucial X8
Volume serial number is 96U48-TUCF

F:.

—vieek 1

| |—Week 1 Site 01

| | jeek 1 Site 01 Centre
L 101IMAGE

| | Neek 1 Site 01 Left
L 100IMAGE

| | L—Week 1 Site 01 Right
L 100IMAGE

| |—Week 1 Site 02

Neek 1 Site 02 Centre
100IMAGE
101IMAGE

Neek 1 Site 82 Left
100IMAGE
101TMAGE

L__Week 1 Site 82 Right
101 IMAGE
102IMAGE
103IMAGE
104IMAGE
105IMAGE

Figure30 Folder Tree before (Top) and after (Bottom) renaming
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It is used when there are multiple cameras per site which need to be distinguished if existing camera
names (for example, Left, Right and Centre) are repeated at different sites.

Rename File to Sequential Numbers
This option is used to change the file name to the position of the file in the loaded sequence. It is used
if file names do not contain sequential numbering.

Project Details
The name of the project and the site over which cameras are deployed can be specified via the File
>Project Details option, which shows the screen below:

aaaaaaaaaaaaaa

ﬁigureSl Project Details screen

Project Name is the name of project (eg Deer Control) and Site Name is the name of the group of
cameras whose data is being processed. All parameter are optional, but Map functionality will not be
available unless a camera location file is specified. @heeta location file is a tabeparated text file

with three columns of data per line. The figilumn should contain the camera name (eg A_MO01).

The second and third columns should contain the latitude and longitude of the camera in decimal
degrees.

Consolidate TagDBs
The functionality consolidates Tag Summary data from all TagSunfifagipBilatabases in the
selected folder, which is accessed via the Browse button below:

Consolidated TagDB Data

Foider to Search Below

Summaty Occumsnces Stats  Frequency

Figure32 Consolidate Tag Summary Screen

TagDB files have a nhame starting with TagDB, followed by the Epoch/Site name and a camera name,
separated by underscoreafter selecting the folder, and clicking Rebuild (to rebuild or create the
consolidated tag summary), a confirmation screen is shown:

Summary Grouping Promct Detale (™ Cancel Rebud

Figure33 Confirmation screen for rebuilding or creating consolidated summary
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If yes, is selected, data from TagNamEsgOccurrences and Tagged Files) each of the TagDB files

is consolidatedn a new database called MasterTagdb.vdb created in the selected folder. This process
may take some time. After completion, the summary will be shown in the same way as for individual
Tag Summaries:

Tog Summary from MasterTagdb.vdbS x Tag Summary from MasterTagdb.vdbS X
Foiderto Search Below Folder to Search Below
E\Goanna Cam pics 2022_23 Ains_Maj 1.8M fies 6 30Tb Browse E\Goanna Cam pics 2022_23 Ains_Maj 1.8M fies 6.30Tb Bowse
Summary Occumences Stats  Frequency Summary Occumences Stats  Frequency
Total Fter [+ Aoply A i A 4524 Tag Occurences
Tag Comn | Dion zmge Detection e Aoply Sel Al Unsel A1 a9
fsec) ount Event:
Tagh T
, u r 3 3 ‘agName CameraNar Image Folder Epoch StatPath Stat Time ImageCo |
v L 2 [1ooRechx Week 4+ 314.42.. | E\Goamna Cam .. | 18122022411, |1
fustralon_Magoie Al 0 1 1
Austraian_Magpie |A_M10 | 100_BTCF Week 1126213 . | E'\Goanna Cam .. | 30/11/2022200... 1
fustrakan_Raven A 0 2 2
Austrsian_Raven |A_MOT1 | 100_BTCF Week 1126213 . |E'Goanna Cam .. | 27/11/2022551... |1
Brd: Austrakan Magoie | Al 0 2 2
Australan_Raven |A_M10 | 100_BTCF Week 1126213 . | E"\Goanna Cam 1
Brd: Austrakian Magoie | Al 0 1 1
Brd: Ausiralon ... |A_M10 Week 4+ 314,42 . |E\Goanna Cam 1
Brd: Austrakon Magpie | Al 0 N n
Brd: Australan M. |A_M19 Week 2154362 .| E\Goanna Cam 1
Bird: Australian Magpee | Al 0 2 2
- Brd: Australian M... |A_M18 Week 2154362 .. | E\Goanna Cam .. |8 1
Bird: Australian Magpee | Al 0
Bird: Australan M. |A_M10 Week 4+ 31442 . |E\Goanna Cam .. | 14/01/2023855... |1 |
18 Consoldate Cameras i
Cony Summary Grouping Proyect Detsds Map Cancel Rebuid Cooy Sy Sophy Show Selected  Project Detals Map Cancel Rebuld }
O Day O Week Stating | Mon oA L} O Day O Week Stating |Mon oA - |
- 4
Tag Summary from MasterTagdb.vdbS X Tag Summary from MasterTagdb.vdb5 X
Folder to Search Below Folder to Search Below
E'\Goanna Cam pics 2022_23 Ans_Maj 1.8M files 6.30Tb Browse. E\Goanna Cam pics 2022_23 Ans_May 1 8M files 6.30Tb Browse
Summary Occurences Stats  Frequency Sunmary Occurences Stats | Frequency
Fiter g Aoy @) Number of Epochs or Sites in which Species Detected by Camera FRer . ooy | (@ F of Detection
T T
3
H g
2
3§ | Speces
Is
i 3c |
Camera La Lo g | 1} : 2
¥ ‘ » Brd: Australian Raven 1088 |24.05 100|140 103|118 130 200 18| 234 | 28 (68 |49
3 Brd. Australin Magoie 502 [11.1 (10055 |67 |61 (52 [161|16(57 (2 [17|14
_E Med-L Mamm Fox 443 (99 [100/93 |25 (33 |51 1211|510 191822
2 Brd: Whte Winged Chough 438 (968 [100/44 |24 (49 (82 1496 (39 4 (2219
AMO7 0 Med-L Mamm: Black (Swamp) Walaby 27 (599 (10028 (29 |5 |23 (1435 (3 (2303 |9
A_M08 0 8 0 [1 0o Reptie: Shingleback Skink 254 561 (100120 (37 [17 |4 .
une n n n o Med-L Marmm: Unknown Macropod 24 (435 (10 (0 (82 [0 |0
Coov ° Project Detals Map Cancel Rebuld S Project Detais Rebuid
Excel Excel |

Figure34 Consolidated Tag Summary Reports

If a folder has already been selected, a prompt to confirm showing data is shown. If yes is selected,
prompts to rebuild or view the Stats and Freq reports are shown. If these have already been created,
view can be selected, as rebuilding may be quite slow

RightClicking on Species tags on the Freq display (lower right) allows images from all epochs to
displayedand the tags changed if requireBhowing Count vs Time allows images before and after the
selected tagged image to be inspected via the View Image button.

Note thatthetag Summary must be rebuilt after this to show chaniggbe reports

Copy Loaded

The menu item FileCopy Loaded copies 8ler detection regiongo a destination folderoptionally
preserving the folder structure via the screen below:

[ Copy Loaded Files X

Destination Folder
H:\AINCamera 01 Browse

@ Name from Modified
B Copy Tags (i ] Cancel OK

Figure35 Copy Loaded Files Screen

|
} (] Keep Folder Structure [_] Crop Detections
!
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This option allows saving of a copy the data after applying any of the filters specified in Options. Note
that the TagDB from the source file is not copied to the new folder. If filtering byrtagppied datds
required, From Files should be checked.

If Crop Detections is checked, the input image is cropped to the detectioiftmmth its width and
height exceed 1 pixe§nd the file given the name of the category of the detection, with a numeric
suffix if there is one more than one detection in that categditye path to theamage from which the
crop was taken is stored in the Title fiekh example of the display of folder content from this option
is shown below.

R Ve 2 T 7

cat(99).jpg cat(100).jpg cat(101).jpg cat(102).jpg cat(103).jpg cat(104).jpg cat(105).jpg
cat(106).jpg cat(107).jpg cat(108).jpg cat(109).jpg cat(110).jpg cat(111).jpg cat(112).jpg

cat(113).jpg cat(114).jpg cat(115).jpg cat(116).jpg cat(117).jpg cat(118).jpg cat(119).jpg

cat(120).jpg cat(121).jpg cat(122).jpg cat(123).jpg cat(124).jpg cat(125).jpg cat(126).jpg

cat(127)jpg cat(128)jpg cat(129).jpg catjpg dog(mpg dog(Z)Jpg dog(3)jpg
Figure36 Display of images cropped to detection regions

These displays are useful to determine the efficacy of spegesific classifiers. In the example
above, possums are misidentified as cats.

If Tag as Name is checked and Tag is not empty, the tag is used as a file name (with any illegal
characters replaced by ) rather than the detection category name. Filtering loaded data for the
presence of any tag value (via thagged Witloption described on page4) allows a quick check of
the tag application process.

¢KS yIYS 2F GUKS FAES Ay 6KAOK GKS RSGSOUGAZ2Y 41
confidence value in Subject and any comment applied in Comment. These fields can be displayed in
Windows File Explorer.

If Keep Folder Structure is not checked, loaded fitessopped imagewill be copied to the
destination folder. If a file of the same name is present, the option to add a numeric suffix or replace
the existing file is presented, unless Crop Detections is selected, when a suffix is always added.
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If Name From Modified is checked prefixconsisting of the sequence number (for up to 99,999 files)
with leading zeroesaddedis added to the file name with the prefix reflecting the order in which the

files were loadedThis ensures that all file names are unigue and alphabetic ordering is the sam as
Modified date ordering. Other processing programs (such as AddaxAl) may process files in alphabetic
order and using Name From Modified ensures compatibility.

The menu item FilkeExport Loaded exports loaded attributes to a-t®parated text file that can be
further processed if required. If data has been loaded, the screen below is shown:
Export Loaded Data as Tab-Separated File X

Folder

Browse

File (txt extension)
Data For Test_txt

] Get Tags From File Metadata

B Include Highlight Categories Cancel Export

Figure37 Export Data screen

The folder in which the file is created is the loaded folder by default but can be changed via the
Browse button. The default file name is Data For <Site/Epoch>_.txt can also be chémgedoject

name (as specified in Project Details), Site/Epoch, Camera folder namearBaba folder name, file
name, Modified date, Tag;ount,Comment and optionally the highlight category (or categories) are
included.Count is the number of animals which have been tagded. data can be extracted

internally if tags hae been applied with CamTrap Pro or from file metadata if they have been tagged
using another program. This option is much sloiemultiple tags are applied to image, a separate

line is added for each taghe option to display the exported data in Excel is presented once exporting
is complete, as shown below:

A B © D E F G H | J
1 |Project Site\Epoch Camera Sub-Camera File Date Tag Count Comment Highlight Category
2 Test A_MO03 Card H 100_BTCF IMG_0003__0,2,0.933,0,0,0.09,0.97,_ .IPG 18/12/2022 11:29 Deer 2 Test Comment 3a person
3 Test A _MO03 Card H 100_BTCF  IMG_0003_ 0,2,0.933,0,0,0.09,0.97,_ .IPG 18/12/2022 11:29 Macropod 3 Test Comment 3a person
4 Test A_MO03 CardH 100_BTCF IMG_0003_0,2,0.933,0,0,0.09,0.97,_ .IPG 18/12/2022 11:29 red-necked wallaby 1 Test Comment 3a person
5 Test A _MO03 Card H 100_BTCF  IMG_0004_ 0,2,0.964,0,0,0.85,0.97,_ .IPG 18/12/2022 11:29 Deer Test Comment 4a person

liigure38 Excel display of exported data

Processing Data from Multiple Cameras

Data from multiple cameras can be processed in one pass by CamTtayp $&lecting the folder

above the individual camera or site namede Order in Folders should be set to Modified Ciate
Folder>Modified Dare and the Modified Date of images should be tgethe time at which the image
was recordedIncorrectModified Datevalues may be due to processing after image capture altering
the image Modified Dates, or camera internal clocks not being correct{f $¢tdified dates are not
reset, the CoutzTime profiles will not appear as shown in the examples, but may have a stepped
appearance over a short space of time. If the aim of processing is only to detect the appearance of
particular animals, Modified Dates do not have to be reset, but time damatin the summary report
will be incorrect.

If multiple folders are present below the selected folder, the screen below appears:
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Multiple camera data folders found 1

169 camera folders found. Select from these?

LYs | Mo

Figure39 Multiple camera datafolder screen

Selecting Nareatsfilesas though they were in a single fold@nd count vs time profiles are stackiéd
folder order is FolderModifiedor summed as a single profile if order is Modifi€electing Yes allows
selection of camera data sets as shown below as multiple folders and displays count vs time profiles
starting from the origin.

B85 Select Camera Folder to Process (Total of 788957 files) X

BS1(8331)
BS10 (38551)
BS11(41301)
BS512 (20000)
BS13(13482)
BS14 (8641)
BS15 (6680)
BS516 (19495)
BS17 (27711)
BS18(5)
BS19(30157)
BS2 (33521)
BS20 (38141)
BS22 (5)
BS23 (34995)

000000000000000

Sel Al Unsel All No. of chars to use in TagDB name Folder with Camera Name

5 ~ Grandparent

Images from multiple cameras loaded as shown above. Process selected? OK

Figure40 Multiple camera selection screen

The bracketed number after the camera name is the number of files in the fdlberis only shown if
the sorted order of loaded files is FoldeModified. The values are only reliable if the Modified dates
of the record the time at which the image was record€tde name of the TagDB database created in
the selected folder includes the dasite\epoch,and the first n characters of the selected camera
folder names, as specified in the No. of chars to use in TagDB name combo box. If more than one
camera is selected, camera names are separated by conTrhagption to change the camera name
folder between Parent and Grandparent is shoWi©OKis selected, data from theach of the selected
camera data folderwill be loaded into CamTrap Pro ordered by Modified Date within each camera
name folder, where camera name folders are sorted alphabetically.
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Selecting AnalysisCount vs Time, shows profiles for each camera separagedystaclas shown
below:

€ Time Analysis Black Sallees Reduced - o x
File  Highlight

nnnnnn

BS28 BS3
g Bs28 es2
B2
=
BS20
BS2
Bste Bs1g
B517
BS14 BS15, BSTE.
BS13
85T
BS11
BSi10 | L5

T
01/401202000:00:00 01/017202100:00:00 01/041202100:00:00 (11/07/202100:00:00 01/10/202100:00:00 01/01/202200:00:00 0110472022 00:00:00

Mod Date

Figure41 Count vs Time Profile of Data frodMultiple Cameras

The name of the camera for each profile can be shown by moving the cursor ovetamnzontal
part of theline profile.

After loading JSON data, each animal detection withindésfault detection ranggcurrently 0.4 to
1.0)is marked as a blue highlight dot:

), Time Analysis C\Users\simonPictures\Camera Trap\Majura Week 1 - (] X
| File  Highlight
|
EcoAssist conf range 0.90to 1.00
| 5000
L e e ™ I L od . - * -
4000 [
r - . * - 0'
3000 ] _
— L]
: | 4
o
2000 _
|
| r ’ :
| 1000 —-=
|
L] ' *
0o l 2
28/11/2022 00:00:00 30/11/2022 00:00:00 02/12/2022 00:00:00 04/12/2022 00:00:00
29/11/2022 00:00:00 01/12/2022 00:00:00 03/12/2022 00:00:00
Mod Date O Lne© Point 4 »
Show Start Cam: A_M03. Startseq=1End = 10007 highlighted 4307 Close
L _

Figure42 Multiple camera count vs time with animal detections highlighted

Selecting HighlightMegadetector>Copy copies all highlighted images to-$olders of the

Highlighted folder, where the sdlolder names are the names of the multiple cameras. This data can
then be loaded into CamTrap Pro for tagging and summary geaarafighlighted images can either
be ordered within the camera folders they came from or collectively.
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Tagging by Visual Inspection

Once the files are loadethgs may be applied by visual inspection of each image using the Slideshow
>Play option, which shows all the loaded images in the order selected in the Options screen. (For the
Camera Trap options, this is Date Taken.}tdggles the slideshow betwe@taying and pausing.

The time between image displagan be selected in the Options screen or via Slideshbwerval and

should generally be 250 msec. If an image takes more than 250 msec to load, as can happen for large
imagesthe time interval will be increased to the first multiple of 250 msec greater than the load time.

If an animal appears in an image, the slideshow should be pamsg&ctoved backwards if required

using the left arrow key. Tags selected from the Presets menu (shown by clicking the Presets button as
shown below) can then be added to the image, or entered directly if allowed.

Presets @) Move 2008 o - &

Tags Clear Apply

If the same tag is to be applied to multiple files (as will often be the case), this can done via the Time
Analysisscreen

Viewing Data

The Start screen for CamTrap Pro is shown below:
CamTrap Pro - O X

File Image License Errors Metadata Slhideshow View Detections  Analysis Help

No camera trap images loaded. Load via Open Folder. F load finished, check fiter settings in Options.

Figure43 Main Screerafter ét_e{r_tiﬁg_]_éé_m_'l'_rap Pro

Input data is loaded via the Fitd-older option. For singleamera data, the selected folder should be
the parent or grandparentolder of the image fileskFor multiple camera data, the selected folder
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should be above the folder containing all the individual camera data sets. The images rwstzhe
levels below the folder identifying the camera as shawhRigure?.

.. Select Folder X
€ v 1 > ThisPC > Expansion (K:) > KAR_S12017-18 » v C Search KAR_S1 2017-18 o
Organise v New folder = v Q
> l Expansion (K:) Name Date modified Type Size |
> = C(\bigpd) (Z3) A01 5:53 PM File folder

PM

5> W Expansion (k) | A2 File folder

File folder

BO1
v . File History (F:)

File folder

B02 7/03/2024 7:00 PM

> SRECYCLE.BIN

Select folder containing
images to load ordered
by Folder->Modified

Folder: KAR_S12017-18

Select Folder Cancel

Figure44 Folder Browse screen showing sort order

The sort order can be changed via the Options screen. Modifi€alder>Modifiedorder gives faster
operation than Date Taken. If Modified Date is not the same as Date Taken it can be Upolated
Date Takenn the Options screemfter loading thedata, the Move and Find buttonare enabled:

. CamTrap Pro: Camera: A_MTest, File: RCNX0115.JPG File Modified on 28/11/2022 4:20:32 PM - 4 of 4 = (m] X

File Image License Errors Metadata Slideshow View Detections Analysis Help

CAM 536

Tag O Q Move 4 ¢ »

Tags

Figru're45 Main screen after Ioéding data

Any tags which have been applied to the loaded data are shown in the box to the right of the Tags
label. The Move button displays the image with sequence number shown in the box to the right of it.

Zoom

Preset zoom factors of 100%, 150% and 200% can be applied Waahpe>Zoom menu items.
Holding the Shift key and pressing the Up key zooms the itmagesmall amountand ShifDown un
zooms it.Clicking and dragging moves the displayed area through the zoomed ififagy@oom factor
is reset to 100% when a folder is opened copened.An alternative to zooming is to usiee
Windows native magnifiezom invia Window Keywnd the + symbaindout by Windows and;
symbol) ora magnifying glass prograsuch as/irtual Magnifying Glass
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https://sourceforge.net/projects/magnifier/

Brightness & Contrast
The brightness and contrast of displayed images can be displayed via the3n@aydrast &
Brightness menu item which displays the screen beButh values are set to default values when a

.. Contrast & Brightness X

3

Brightness -
Contrast -

Set To Default Cancel

i:igure46 Brightness & Contrast Screen

Show Detection(s)
This menu option (with CHD as a keyboard shortcut) shows the content of all detections in the image
as individual windowscaled to the aspect ratio of the detectioas shown below:

2023-03-21 12:132:0/ M 1/2 g 20°C

<. Detection Image

Similar Images

R

NX CARD 124
Figure47 Detectionlmage example

Detection windows can be resized by dragging corners or changing hEnghiagnification of
detections facilitates correct identification of speci€icking on the Similar Images button above the
detection imagdoads thedetectionimage into Google Image Search which shows results as below:
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fle . JAdd to your search ~

Al

Related searches

Recs
Seqwater

A pair of Magpie fve in 8 ree
back. They come for astroll 3. Magpie Refresh 2/3 #austraiia
Waustraliananimals ¥magpie...

mmFlgureZlé“Google Image Search Results Using Detection Image

If the detectionimagehas adequate resolution, these resuttanindicate the name of the species
present in the image.

Find Button

The Find button©,) shows the screen below:
Find Image with String in Name X
Search Sting | Find

Results

F_i_gure49 Find Image Screen

Entering a string in the Search String box shows the first loaded file whose path contains the string
(often the numeric part of the file nameylatches arealsoshown in the results combo box. These can
be shown by selecting thein Results

Slideshow

SlideShoweInfo displays this section of the help fidideshow>Play displays all images starting from
the first one at a time interval selected from the Slideshelnterval menu item. The keyboard
shortcut for this menu item is CtR. Other slideshow options are as shown below:
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Slideshow | Analysis Help

i info
(M Play Ctrl-p

tor Es

|<  Start

>l End
Step Forward
Step Back <
Copy To Folder Ctrl-K
Move Play Start To

Interval

Clicking the Play menu item or GBlon the keyboard displays each item sequentially from the

sequence number defined by Move Play Start To for a period defined by the Interval menu option, and
the menu item name changes to Pause. The Stop menu item Kesthoard shortcut esc) is now

enabled, and clicking it returns to caption entry mode. After clicking Stop, clicking Play resumes
playback from the stopped sequence number. Clicking the menu item now named Pause (or clicking
CtriP again) stops slideshovagback. Clicking this (or GR) resumes playback. The position at which
playback is resumed is controlled by the Move Play Start To menu option, which is shown in the screen
below:

ey’ Set Slideshow Start *

Sequence number at which to start slideshow
i___
oK
Figure50Move To screen

The Step Forward and Step Back controls move to the next or previous item in the slideshow. The left
and right arrow controls provide the same functionality is no caption orcation text is present.

The sequence number of an item is shown at the tdpdéthe screen as shown below with sequence
number 18:

Caption Pro: File: IMG_0018.JPG Madified on 7/01/2018 11:15:00 PM - 18 of 4956

Copy Td-older (or CtrK) allows copying of the current image (and optionally images ahead or behind
the current image via the Images Ahead and Images Behind combo boxef)lder, the default
value of which is My Pictures/Camera Trap Images via the screen below:
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8! Folder to Copy Image(s) to X

Folderto Copy To
Isars'\simon\Pictures\Camera Trap mages Browse
Main Image to Copy
001jpg
Add (0 - | Images Ahead
Add |E - | Images Behind Cancel OK

Figure51 Copy to Folder screen

A different folder can be selected via the Browse button. If an image file with the name shown above
already exists in the folder, the saved file name has an integer appended to the file name before the
file extension (eg IMG_0048(1).jpg).

Start and End change the current item to the first or last loaded item.

Interval sets the time period of the timer displaying image files via the screen below:

a5 Set Slideshow Interval = O X
[500 ~| Side Show Interval (msec)
Cancel oK
==

Figure52 Setting slideshow interval

If the time period is shorter than the time taken to load the image (as may happen for large images, a
short period, or a slow computer), the image is displayed on the next tick of the timer, so the actual
period between displays will whichever integer tiple of selected period is greater than the time

taken to load the imagelhe actual speed of the slideshow depends on the size of the images, the
storage access speed and the speed of the computer being used. Using a 3.£@bz;@nputer

with 2688x 1504 pixel images processing images on an external USB drive, a speealgefisdsiec

was obtained.

If the Time Analysis screen is displayed, the selected image marker (a green dot) will move as the
slideshow progresses. Clicking a different point on the displayed Count vs Time data will make the
selected point the next one shown in the slideshow.
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Metadata

Metadata for the currently viewed file can be shown by clicking the Metadatdeiogl menu item.
Metadata from the Windows filesystem is shown first, then imagecific metadata. There may be
hundreds of fields present. ICC Profile entries for red, geaehblue are not shown as they are very
long. An example of camera trap image metadata is shown below

,r o) Metadata for C:\Users\simon\Pictures\Camera Trap\Majura Week 1\A_M03\100_BTCRIMG_0002.JPG = a x l

l Windows Name  IMG_0002.JPG

| Windows Size 1.01 MB

| Windows ltem type IfanView JPG File |
Windows Date modified 27/11/2022 11:06 AM |
Windows Date created 31/01/2023 9:37 PM
Windows Date accessed 27/07/2023 10:17 PM
Windows Attrbutes A
Windows Offline status
Windows Availability
Windows Perceived type Image
Windows Owner  LAPTOP-645DVR3K\simon
Windows Kind Picture
Windows Date taken 7/01/2018 11:14 PM
Windows Contributing artists
Windows Album
Windows Year

Windows Genre

Windows Conductors

Windows Tags

Windows Rating  Unrated

Windows Authors

Windows Title

Windows Subject

Windows Categories

Windows Comments

Windows Copyright

Windows &

Windows Length

Windows Bit rate

Windows Protected

Windows Camera model BTC-6PXD

Windows Dimensions 2688 x 1512

Windows Camera maker Prometheus

‘Windows Company

Windows File description

Windows Masters keywords

Windows Masters keywords

JPEG Compression Type Baseline

JPEG  Data Precision 8bits

JPEG  Image Height 1512 pixels

JPEG  Image Width 2688 pixels

JPEG Number of Components =)

JPEG  Component 1 Y component: Quantization table 0. Sampling factors 2 horiz/2 vert
JPEG  Component 2 Cb component: Quantization table 1, Sampling factors 1 horiz/1 vert
JPEG  Component 3 Cr component: Quantization table 1, Sampling factors 1 horiz/1 vert

Figure53 Metadata (part)of camera trap image

Close

Errors
Errors generated in the course of CamTrap Pro operation can be viewed by clicking-lineet@&prors
menu item as shown below:

&7 View Errars - O X
D Error Time File Folder Error Text Error Message Stack
Event Trace
3 SV 03/07/2017 0... | Screenshot (1)[ITS... |C\Users\Simon\Pict... | ProcessFile Error Could not fin... | Stack Trace

Current Instance iV

Figure54 Errors from Current Instance

The default option is to show only errors which have occurred during the current run, (Current
Instance in the combo box to the right of the error display) é&ubrs from all runs can also be

displayed:
Uy, View Errors - [m] pad
~
D Error Time File Folder Error Text Error Message Stack
Event Trace
3 INEv N 27/09/2017 2., IMG_0585.JPG C:\Users\Simon\Pict... |AddCaptionBelow Error The process... | Stack Trace
115250 |27/09/2017 2... IMG_0585.JPG C\Users\Simon\Pict... |AddCaptionBelow Error The process... | Stack Trace
115249 |27/09/2017 2. | IMG_0585.JPG C:\Users\Simon\Pict.. | AddCaptionBelow Error The process._. | Stack Trace
115248 | 26/09/2017 1. GetExifCaption - Error... Process has... | Stack Trace
115247 | 26/09/2017 1_.. GetExifCaption - Error... Process has... | Stack Trace
Figure55 Display of All Errors
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Adding Tags Manually

If singlecamera trap images are to agged, text may be typed in directly to the Tags BibxOnly Set
Tags from Presets not checkedand applied either by tapping the Enter key or by clicking the Apply
button. If Only Set Tags from Presétschecked, the tag must be added to the PresetsTesgged files
have a yellow icon as shown below:

&
Lo

Semicolons should not be used in tag names. Tag Information can be displayed in Windows Explorer
using Details view:

* RCNX5653JPG 8/12/2022 6:17 AM rfanView JPG File 918 KB Kangaroo 8/12/2022 6:17 AM
* RCNX5659.JPG 8/12/2022 7:06 PM rfanView JPG File 945 KB Raven

* RCNX5660.JPG rfanView JPG File 949 KB Raven

* RCNX5661.JPG rfanView JPG File 729 KB Kangaroo

* RCNX5662.PG 9/12/2022 6:32 PM rfanView JPG File 860 KB Kangaroo

Figure56 Windows Explorer details view showing tags

Using Pre-set Values for Tags

If userswishto select tag values from a list rather than typing them in, this can be achieved viaghe
button on the main screenor the Load>Tags menu option (Cifl)which shows the screebelow The
option to tag only the current image or all loaded images is then shtiiaresets Only on the
Advanced tab of the Options screen is checked, tags can only be addei gereen

-
(. Apply Preset Text To Single File — m] X

Unselect All Select All Example Images

Add

Copy to Clipboard

N Build Tag Summary | Add to Existing
— after Application Image Tags
Tag Clear
Start Seq End Seq Cancel

Figure57 PresetTagScreenwhen noTagsLoadedfrom Main screen

As there are no prelefined preset text options, only the Add and Close buttons are enabled, Clicking
Add shows the screen below, which allows definition of one or moresptéextstrings to use as tags

oy Add Preset Text(s) = (m] X

From File From Categories ) Cancel Add

Figure58 Screen for Adding Preset Texts

Multiple strings (the names of animal expected to appear) can be loaded from a text file in which each
string is on a new line using the From File button or tbey be pasted using one line per name
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Names may be animal common names (eg Magpipar2names where one part describes the type
of animal (eg Bird) or the fudcientific name (eg Gymnorhina Tibice@gtegory values used in JSON
files can also be added via the From Categories busafter clicking Add and then Cancel, the text
stringsadded appear in the maiRresetsscreen as shown below:

C: Apply Tag(s) To Single File _ o x

Unsel Al Sel Al Order By |Tag Count | () Hide Unapplied Example Images

w

el Count Tags Text

1 68 Bird: Australian Raven

1 22 Bird: White Winged Chough

1 20 | Reptile: Shingleback Skink

1 18 Med-L Mamm: Fox

1 17 | Bird: Australian Magpie Copy to Clipboard
1

1

1

1

Add

n Med-L Mamm: Brush Tailed Possum
9 Reptile: Blue Tongued Skink

=] 8 Med-L Mamm: Red Necked Wallaby
m 7 |Med-L Mamm: Rabbt

() Buid Tag Summary ) Add to Existing

) after Application ) image Tags

Manual Edting of Tag String not Allowed. Enter New Tag via Add Button

Clear Apply

0 Cancel | |

Start Seq 2115 End Seq 2115
— |

Figure59 After Adding Preset Textsto single filefrom Main Screen

The number of animals appearing in the image can be entered in the Count cibltegoiredand is

appended to the tag namié it is greater than 1The Tags column shows themulativenumber of

files to which the tag has been adddtcan be reset to zero on loading a fold€he display can be

sorted in descending order by the number shown in the Tafismn by selecting Tag Count from the

Order By combo box as shown in the Multiple Files exan@iiiecking Hide Unapplied hides all tags

which have not ben applied Clicking theeExample Images buttgperforms a Google search with the

default browser usinghe tag stringappearing in the Tags bokthis is emptyGoogle is opened but no
search is runStart Seq and End Seq show the range of seq numbers of files that the tag is added to. If
Tag Multiple is clicked on the Count vs Time screen, End Seq will be greater than Start Seq if more than
one point is shown.

Clicking Apply adds the tag to the image.

3‘: IMG_56391LJPG 7/02/2023 4:25 PM rfanView JPG File 1,252 KB
* IMG_5640.JPG 2023 2:18 PM rfanView JPG File 1,120 KB
& IMG_5641_0,1,0973,0.55,0.52,0.91,092,_].. 123 2:18 PM rfanView JPG File 1,117 KB Bird: Pied Currawong
*: IMG_5642.JPG 23 2.19 PM rfanView JPG File 1,117 KB
* IMG_5643.JPG 8/02/2023 2:19 PM rfanView JPG File 1,118 KB

Figure60 Windows File ExploreDetail view of files éter applyingtag

Tags can be removed by clicking Clear and then Apphultipletagsare checked, they are separated
by semicolons in the Tags box.

One or more checked texts can be deleted via the Delete button (after confirmatihif a single
text is checked, its value can be edited via the Edit button.
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Processing Multiple Image s

Adding tags to a sequential group of images is performed via Tag Multiple butt@ntigsis> Count
vs Time screewhich shows the Show Tags or Highlights scr&ae.Show Highlighted, Show Tagged
by CamTrap Pro and Show Tag on Count vs Time options should be checked as shown below.

Show Tags Or Highlights X

Show Highlighted

Show Tagged by CamTrap Pro

[T Show Tagged by Any Application
8 Show Tag on Count vs Time

[CJ Show Below Threshold

Cancel [ OK |

Figure61 Show Tags or Highlights

With the options shown above, Count vs Time points will appear as shown below if no highlights have
been generated via loading of the JSON file froathine learningnalysis.

€., Time Analysis A_M08 DONE = o X |

File Highlight
2000
1500
5 1000

8
500
29/11/2022 00:00:00 01/12/2022 00:00-00 03/12/2022 00:00:00
30/11/2022 00:00:00 02/12/2022 00:00:00 04/12/2022 00:00:00
Mod Date O Line© Poirt 4 b
Time Grid Interval 14y -
Show Star TagMuticle | Stat seq = 1 End = 1539 Highighted 0 Below Threshold 0 Close

i:igure62 Count vs Time screen witho highlights or tags created

If highlights have been created for images, these are shown as below:

€, Time Analysis A_M08 DONE - o x
File  Highlight
Confidence range 050 to 1.00
2000
1500 A
T

1000

500

29/11/2022 00:00:00 01/12/2022 00:00:00 03/12/2022 00:00:00

30/11/202200:00:00 02/12/202200:00:00 04/12/2022 00:00:00
Mod Date O Line©® Point 4 »

Time Grid Interval  [1day ‘

Show Start Tag Multiple Start seq = 1 End = 1539 Highlighted 1454 Below Threshold 78 Close
|

i:igure63 Count vs Time showing Highlights almost all files
The sequence numbers of the first and last images displayd the number of images with
detections above and below the threshold value are shown below the chart.
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Tag Multiple
Clicking the Tag Multiple buttoon the Count vs Time screshows the screen belowvhich extends
the functionality of the screen shown kigure57.

C. Apply Preset Text To Multiple Files - [m] X

Unselect All Select Al Example Images

w

el Count Text

Bird: Australian Owlet Nightjar
Bird: Australian Raven

Bird: Common Bronzewing Pigeon
Bird: Crimson Rosella Add
Bird: Eastem Rosella
Bird: Grey Butcher-Bird
Bird: Grey Fantail

Bird: Grey Shrike Thrush

Copy to Clipboard

1
1
1
1
1
1
1
1

— Build Tag Summary Add to Existing -
U after Application U Image Tags Tag |Tstin Det Event

Tag Clear Apply

Stat Seq 98 EndSeq 116 Cancel

Figure64 Tag Multiple screen

Once the image has been inspected and the species present identifieadyranore tags can be

selected from this screehe number of animals or birds present in the image can be entered in the
Count columnExample images for different species expected to be present can be viewed via the
Example Images buttorvhich shows images from a Google search using the content of the tag box as
a search phrase. If no text is present, the Google search screen appears.

If Build Tag Summary after Application is checked, the Tag Summary is refreshed after tags have been
applied. If Add to Existing Image Tags is checked, tags selected are added to those already existing.
The Tag combo boXll options applies tags to all files visible on the Count vs Time sarekis only

shown if the Highlights Only filter is appliethg application may be slow if the same animal appears in

a large number of images. Th&ih Det Event option only applies selected tags to the first imiage
detection event, the duration of which is specified in Options. This option is useful if there are a large
number of images of the same animal, for example, a caier attempting to eat a bait. If this

option is used, the number of images in ttag summary will always be 1 for each detection event,

and the duration will be zero

View Image

If a filter has been applied when loading files (for example to show only highlighteddjies)es
recognition may be improved byewingzoomed imagesmages rejected by the filter amages
existing at a higher resolutian another folderusing Windows Photo Viewer hisfacility is accessed
via the View Image button on the Time Analysis screen. Clicking it shows the screen below:

View Image In Folder X |

Select epoch/site folder containing image Browse
G12\100_BTCFJIMG_023011.JPG
Reset

Folder Name
C:\Users"simon'\Pictures\Camera Trap\Ginini Test

[[J Show containing folder 0 Cancel 0K

Figure65 View Image in Folder Screen

The default is to search for the file in the loaded folder. If a copy of the loaded folder (perhaps
containing images at higher resolution) is available, this can be seleet¢ide Browse buttonThe
default folder to search in can be restored via the Reset butfahe file exists in the selected folder,
clicking OK show#PEG imagés Windows Photo Viewer as below:
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[=] RCNX0087_0,1,0.96,0.57,0.57,0.7,0.89,_JPG - Windows Photo Viewer — o X W

File v Print ¥ Email  Bum v Open v 2]

The image displayed can be zoomedthe displayed file can bmoved backwards or forwards in the
selected foldewia the 14 or i button. Viewing other images than those highlighted may assist with

species identification, as may using the zoom bu.@ ¥ to show a zoom slider:

Figure67 Windows Photo Viewer Zoom Slider

If an image is viewed in Windows Photo Viewer, closing it will also ttledéew Image in Folder
screen shown ifrigure65. While the image is shown, thdew Image in Folder screen is disabled and
cannot be closedf Show Containing Folder is checked, File Explorer is opened to show the folder
containing the selected file.

If the data consists of JPEG files extracted from video files, the parent video of the selected file is
shown in the default video viewer.

Adding Tags

Selecting @ag copiest to the Tag text boxIf more than one tag is selected, all selected tags are
copied separated by a semicoldfhe Clear button clears the tag box and unselects all preset values.
Applying an empty string removes any existing tags if Add to Existing is not chééidatito Existing

is checked, any existing tags will have the selected tag (or tags) appended to the tag string with each
tag separated by a semicoldf Build Tag Summary on Completion is checked, a Tag Summary will be
generated which can be viewed via the AnalpSsimmarise Tagaenu itemand clicking No at the
prompt below:

Tag Summary Create or Rebuild

applied tags have changed. Do you want to create or rebuild

e Tag Summary has not been created from applied tags, or
it? (Click Yes only if you have finished adding tags)

Figure68 Screen to optionally rebuild tag occurrence and summary data
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The start and end values are the sequence numbers of the first and last images displayed in the Count
vs Time screen, which can be changed by zooming the display. By selecting a region of the Count vs

Time display showing a sequence of images capturedasgbort time (as below), multiple images of
the same animal can be tagged.

If Build Tag Summary on Completion is checked, a tag summary is generated automatically on
completion, and added tags can be displayed on the count vs time profile as below:

€, Time Analysis A_M08 DONE - O X

File  Highlight

Confidence range 0.50 to 1.00

140081

1200 "

1000 i Brvs| ustraiisn Fimven
T 800
é ' ¥ girc: Auspralian Raven

600 l

400+ '

200 | BredapraionRever

oH — I . -
2901112022 18:00.00 3071112022 060000 30/11/2022 18.00-00
30/117202200:00.00 301112022 12,0000 )
Meod Date O Line© Point 4 »

Time Gad Interval  [g g

Show Start Tag Mutiple Start seq = 21 End Seq = 1310 Highlighted 1454 Below Threshold 0 Close

Figure69 After applyingatag to multiple images

Tag text is added where the is a space of more than 5 pixels between tagged points.

Clicking Analysis Summase Tagprompts the use to choose between rebuilding the summary or
displaying one already created. If the option to Rebuild Tag Summatyropletionhas been
selectedon the Tag Multiple screen (shovimFigure64), No should be selected.

r 9
5 Tag Summiary from A_ M08 DONE\TagDB.vaibs o x

Tag Summary - 1 vabues

A_MOB DONE T00RECHX

B Ausraian Raven
B Ausraian Raven

Copy Tag Summary  Copy Tag Ocurences oK

Figure70 Tag Summary Screen

The Tag Summary screen is discussed in more detail on/page

Editing Tags
Existing tags are shown below the image on the main screen when the image is loaded. These can be

edited and reapplied via the Apply button. If identification of individual animals is required tags can be
changed to include a unique identifier.

Deleting Tags

Tags on individual images can be deleted using the Clear button at therigibof the main

CamTrap Pro screen. To remove tags from multiple images, any text should be deleted from the Tag
box and the batch operation should be run using the batch buffantemove tags from all images,

click the Tags button in the Clear box in the Pre/Post Processing screen.
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Adding Detections Manually

If machine vision does not detect animals of interest or is not available, manually defining the
bounding box of the image containing the animal may be useful if the content of the bounding box is
to be exported. A bounding box can be defined and labddiedhiftclicking and dragging in the main

“. Label Or Delete Detection

Detection Label

(] Set Tag

Delete Apply

Figure71 Manual addition of a detection
The Label or Delete Detection screen allows the detection to be labelled and the detection details
stored in the file name via the Apply buttofihe detection confidence is set to 1.0, and the first
parameter in the detection metadata string (describedHighlightson page3?2) is set to 1, indicating

that the detection can be edited. The label may optionally be applied as @ltegletection may be
deleted via the Delete buttorAfter application, the bounding box position and dimensions can be
adjusted by dragging any of the sides or corners of the box. Clicking the small square in the centre of
the box shows the Label or Delete Detection screen, which allows the label to bgechanthe

detection to be deleted.

Adding Tags Automatically

Tags can be generated automatically by loading a JSON file produéettibyAl optionally refined
Detections of categories without the Use column checked in the Machine Learning Categories grid will
be ignored. The defautettingsshow Megadetector categories awtly use Animal detections. If the
Show All is selected, all detections within the specified range in a single image will be highliglged.

can be generateds well aighlights by checking the Name as Tag option for the cateydingnever
detection confidence falls within the defined limits, a tag corresponding to the category name will be
applied and a red square will be shown on the count vs time profile if Show Tag on Count vs Time is
checked when Count vs Time is loaded as showigiure76.
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Refining Auxiliary Program Results
Auxiliary programs such &sldaxAbllow results to be refined to identify particular species as shown
belowwhere Megadetector is used

Confidence range 0.90 to 1.00

2000
blue_tongued Jskink pgrson
augtralian_raven .red fox
. 154010.53 oann -
blushtail_possumy australizf_rave rep_fox :
1500 person . : Y by —=r skink
3 Ted_fox pigd_currawong
Bred_fox \dog|
red_fox
=
E 1000 red_fox
red_fox
500
browi)_goshawk gred_fox
r blug_tongued_skink
goann
D pAFE\ o
05/12/2022 00:00:00 07/12/2022 00:00:00 09/12/2022 00:00:00 11/12/2022 00:00:00
06/12/2022 00:00:00 08/12/2022 00:00:00 10/12/2022 00:00:00

Mod Date O Line © Point 4 »

Figure72 Automatically generated tags using refined Megadetector results

When a refining classifier is used widdaxAltK S FAf S WAYF ISYNBO23ayAlA2y T
selected.The classifications defined are listed in the Options screen, together with the number of
AYF3ASa Ay SIFEOK OflFaaiAFAOIGA2yd ¢KS W! yARSYOGATFASF
makes an ovethreshold detection but the refining classifierfiga y2 i@ W! y1y26y ! YAYI
appears where both classifiers make otlereshold detections but the refining classifier does not

detect amatch any of the defined speci€Bhe redsquares indicate where the refined classification

confidence exceeds the classification limit, dark blue triangles where an animal has been detected, but

the refined classification does not exceed the classification limit, and light blue dots where rad anim

was detected with a confidence greater than the detection limit. Limits are defined in the Advanced

screen ofAddaxAls described on padg#.

As well as Megadetecteefining classifiers, AddaxAl offers the option of using SpeciesNet, which
detects animals directly and is used in th@dlife Insightdacility. SpeciesNet offers different sets of
classifications depending on the location selected. Categories may include family and order to which
animal detections belong rather than species names, and refinement of these categories on the basis
of localknowledge may be required, using tMap Highlightsto Tagsunctionality.

If individual images are shown by rigtlicking on a red square or dark blue triangle, the bounding box
of the detection will be shown, but the category name will only be shown if the classifi¢atien
limit has been exceeded.

The Highlight>=Copy to Folder option will copy highlighted fitaxl tagged files to the selected
destination.
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https://www.wildlifeinsights.org/

Comments
Text can be associated with an image via the Irmd@emment menu option which shows the screen
below:

Comment on IMG_0004_0,2,0.964,0,0,0.85,0.97,__.JPG X

Test Comment 4a

Close [ Apply |

Figure73 Comment Screen

Comments may include more detail about animals visible (such as gender) or the level of certainty of
identification. The form is not closed after application and the content will change if a different image
is shown on the main screen. Comments can be &ikin the exported data.

Previously Tagged Data

Images with tags previously created by other means can be loaded and viewed in the same way as
untagged data, and analysed in the same way as if the images have been tagge€aiitfiirap Pro
However, no data on the minimum and maximum number of animals appearing in a tag occurrence
will be available.
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Checking Name as Tag will apply tags corresponding to category names as well as creating highlights
giving results as shown below for a dataset collected from a road with significant vehicle traffic.
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Figure74 Results of setting Name As Tag for 3 different categories of automatic classification

Points shown in red are detections with the displayed category. From this data it can be seen that the
increase in detections after 1/11/2011 is largely due to vehicles.
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Analysis
Analysis | Help

Countvs Time  Ctrl-A
Summarise Tags Ctrl+5
Map Ctrl+M
Load JSON File  Ctrl+L

Detections

O Info

Figure75 Analysis Options
These options analyse the camera trap image collections.

Countvs Time

This option shows a cumulative count vs time profile of the images similar to those shown on pages
16-17. An option to show generated highlightagscreated bythe current instance o€amTrap Pro
tagsretrieved from file metadata, or belohreshold detectionss shown as belowCheckingshow

Iags from File Metadataption will slow display of the count vs time profile.

Show Tags Or Highlights X

Flag Highlighted

Flag Tags From CamTrap Pro

() Aag Tags From File Metadata
Show Tags on Count vs Time

(] Pag Below Threshold

Cancel [ OK |

|

Figure76 Show Tags or Highlights Options

Files with highlights created by machine learningferggedin blue (by default) and tagged files in red
(by default)if the corresponding boxes are checkd@g names are added if Show Tag on Count vs
Time is checked. Files with detections with confidence below the lower threshofthggedin

orange (by default). Default colours can be changed in the Options Advtaizdde current file

shown on the main screen is shown as a green ciNgé that, any changes to the tag will not appear
until points are refreshed (via VielRefresh Points on Count vs Timeatr-E) or Count vs Time is
reloaded.The Count vs Time chart can be zoomed by creating a shaded box by clicking and dragging
with the shift key depressed. A box will still be drawn if the shift key is not down but the display will
not be zoomed.

For a multicamera data set using Folder>Modified ordering, individual camera profiles are stacked
and labelledas shown below. Note that the input data must be reloaded to manifest changes in
ordering.If the number of files loaded exceeil80,000 the screen may not resize to fill the window
and may not be responsite menu selectionsLoading of data from JSON file may stdpe number

of files loaded exceeds 60,000. In this ctmeapplication becomes unresponsiicemenu selections
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and can only be closetf the number of file loaded exceeds 100,tnessage box appears requiring
confirmation to continue and suggesting reduction of the number of files loaded.

I ' Time Analysis WEEK 8 12_19 Feb 114,832 files 464Gb

| File Highlight Zoom View

— (m] X

120000

W__‘i
Pz
<l

A_M2s|
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i A[MO1
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T
13/02/202300:00:00  15/02/202300:00:00  17/02/202300:00:00  19/02/202300:00:00  21/02/2023 00:00:00
14/02/202300:00:00  16/02/202300:00:00  18/02/202300:00:00  20/02/2023 00:00:00

Mod Date
& vighlight W Tag @ Current( Line @ Foint @ &

Time Grd Interval | Defaut View Image  Click and Drag to Zoom

Show Start Tag Multiple ~ Start seq = 1 End = 114803 Highlighted 21362 Below Threshold 0 Close

Figure77 Count vs Time profile using FoldetModified ordering

Show Start shows the first file loaded. Time Grid Interval allows selection of the time interval between

vertical lines on the profile. The function of the View Image button and that of Tag Multiple on page
54.

If Modified ordering is used, the individual camera profiles are summed as shown below:
(. Time Analysis Goanna Cam pics 2022_23 Ains_Maj 1.8M files 6.30Tb — ] X
File  Highlight

140000

120000

100000

80000

Count

60000

40000

20000 ——

28/11/202200:00:00 30/11/2022 00:00:00 02/12/2022 00:00:00 04/12/2022 00:00:00
29/11/2022 00:00:00 01/12/2022 00:00:00 03/12/202200:00:00 05/12/2022 00:00:00

Mod Date O Line© Point 4 p

Show Start Start seq = 0 End Seq = 138914 highlighted 0 Close

Labelling of data from individual cameras is not shown in this case.
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If Show Tagged is checked, applied tags are shown as belweolour specified in Options

Count

1000

800

& )

3

400

Right-click to show image after selected time, |

200

30/04/2012 00:00:00

30/04/201208:00:00

30/04/201204:00:00

Figure78 Count vs Time with Tagsnages shown

Date Taken

30/04/2012 16:00:00

30/04/2012 12:00:00

If Show Highlighted is checked, highlighted images are shown agdotolour specified in Options

Count
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/

0

//

i

14/01/2014 06:00:00

14/01/2014 12:00:00

14/01/2014 18:00:00

15/01/2014 00:00:00

15/01/2014 06:00:00

Date Taken

Figure79 Count vs Time with Highlighted Imag&hown

15/01/2014 12:00:00

15/01/2014 18:00:00

16/01/2014 00:00:00

© Lne(O) Point o4 |

Profiles can be displayed as either lines or points (coloured light blue) as specified with radio buttons
at the bottom right. The arrow buttons to the right of the radio buttons move the selected point left

or right along the sequence.
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Figure80 Count vs Time in Point mode

If the profile contains a number of large sharp steps as showiginmre62, this ndicates that animals

are moving in the viewed scene for some time and that tags need to be applied in bulk. This can be
done manually irCamTrap Proor using theExif Praapplication, which allows application and removal
of tags to a subset of loaded imagésegadetectoruses machine learning to automatically detect
animals in images and can be accessed f@amTrap Prand applications such a@sldaxAl Output

from this process can be loaded ifBamTrap Pro

The appearance of large step in the Count vs Time pr# shown ifFigure62) indicates that an
animal movigin front of the camera is triggeringmore often than the more random false

triggerings from moving shadows or vegetatioheprofile can be zoomed by clicking and dragging to
create a box around the area of interdsiear the originas shown belovieft. The zoomed display is
shown below right.

Figure81 Zoom box defined on Count vs Time profile (left) and zoomed display (right)

The sequence number of the image corresponding the cursor x location is shown in the lower left
hand corner when the cursor is within the profile area.

The Show Start button shows the first image after the start of the displayed region, andliairg
on the displaynear a timecount pointshows theimage If only a single time/count point isithin 5
pixels ofthe cursor, the cursor changes to a + and rgiitking shows the image. If more than one
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https://download.cnet.com/ExifPro/3000-12511_4-10436338.html
https://github.com/microsoft/CameraTraps/blob/main/megadetector.md
https://github.com/PetervanLunteren/EcoAssist


































































































































