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W emblou 1. History & general concepts

19th century 1950-1980

Continuous improvement of the
Development of

ientifi material:
animal photography %%esr?;r;“gf tﬁzeliving”, « Powder =» Light flash powder
Panama) « Metal wire =» electric current & light
beam
« Series of photos taken consecutively
1st ‘automatic’ triggering » Development of time-lapse photos
t trap

devices =» “flashligh ping” * Resistance to extreme conditions (-35°C)
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Flash photography with a magnesium powder light explosion triggered by the movement of a metal cable
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Identification of individuals &
density estimates
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* 6 survey blocks (100 ha)

* 6 cameras per block triggered
with a plate and left for 1
month in the field

* 6 repetitions per block over 3
years

Figure 1 The census layout of the study area in the Sourflats Forest, Kn}'sna.census block numbers; & survey points; — roads; = = = slip-
paths; A TiVErs.



W cembioux 1. History & general concepts

1991 1993 1994 1995 >1995 First rigorous scientific studies

Extension to other individually recognizable carnivores
(jaguar, leopard, ocelots,...)

Estimation of tiger densities in a National Park in southern India
through individual identification based on fur coloration

Use of a passive infrared thermal sensor and a displacement sensor

“Camera trapping: a new tool for the study of elusive rain forest
animals”

* Models with an infrared beam
« Automatic camera triggering when beam is disturbed
« Automatic date and time recording



W cembioux 1. History & general concepts

Use of camera traps in studies with various objectives:
* Bird nest predation

 Activity rhythms

« Use of infrastructure by wildlife

* Predation and seed dispersal

 Distribution of rare species



W cemblou 1. History & general concepts

Monitoring animal populations over time and space is crucial to any wildlife conservation
strategy

Survey methods will be chosen according to the context:
 Environment

« Species

 Human resources and skills

* Financial resources

Traditional methods: line transects, Recce (direct or indirect counting), etc.
=» Bias due to species ecology and environmental factors

Camera trap inventories have proven to be more effective than traditional inventory
methods and against newer
methods

However, specific biases and challenges persist...



W embioux 1. History & general concepts

Benefits of camera traps:

Non-invasive method

Sampling of large areas for long periods of time

Relatively low personnel demands

Operates day and night

Capture of rare species

Public awareness tools (images speak louder than complex statistical calculations)

+ + + + + +

Possible outcomes:
* Presence/absence data
« Species activity patterns and behavior
« Spatial patterns of occurrence and occupancy (Wildlife Picture Index)
« Species detection probability
« Density index (#detections/unit of time): Relative Abundance Index (RAI)
* Absolute density:
« Recognizable individuals: capture-recapture
« Unrecognizable individuals: Random Encounter Model, Distance Sampling...
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W cembion 1. History & general concepts

... but what’s a camera trap?

Many different models and brands for a common basic principle

Cameratrap =

A photo/video camera contained in a protective case that is triggered
by the passage of an animal in a defined detection zone
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Triggering with a motion and heat sensor
=» Usually a passive infrared motion sensor (PIR motion detectors)

5to 7 lenses

20r4
pyroelectric
sensors

Infrared energy of the environment

« The sensor is triggered when an object/animal with a different surface temperature than the
background environment moves into the detection area

\ detection of small species far away from the detection area

* The lens focuses infrared rays to pyroelectric sensors that generate a voltage as their
temperature changes

« Rapid changes in T° (and voltage) indicate movement
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Triggering with a motion and heat sensor
=» Usually a passive infrared motion sensor (PIR motion detectors)

5to 7 lenses

20r4
pyroelectric
sensors

Infrared energy of the environment

* More sensitivity to tangential displacement (a) than to diagonal displacement (b) towards

the lens

» The sensitivity is lower at the edges of the detection area because only one IR beam is
disturbed

* Bigger animals are detected at longer ranges than smaller ones

« Cameras need to be in the shade: if the camera itself gets hot enough because of the sun,
the PIR sensor is blinded by being hotter than both the animals and the background, and it

will not trigger at all
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Trigger time and recovery speed

« Trigger time
= Time from detection to photo/video capture
= +- 0.5s for photos
= 0.4-1.7s for videos

 Recovery speed
= 0.5-3.4s for photos
= 0.7-5s for videos

« The minimum time between two consecutive triggers
= Trigger time + recovery speed
= 1-3.5s for photos
= 1.1-6.7s for videos



1. History & general concepts

Micro

FACE AVANT Alimentation externe

(cache en place)

Flash LED infrarouge

Pas de vis
Indicateur de mouvements /  standard
de faible charge des piles

Objectif
Emplacement pour cadenas

Capteur infrarouge passif Fig. 1:Connexions
Sortie TV  Prise USB

Alimentation externe Emplacement pour carte SD



1. History & general concepts

FACE
INTERNE Céble de raccord au
compartiment a piles
Ecran LCD ,
HAUT/Vidéo
BAS/Photo
GAUCHE
MENU
OK/Lecture (REPLAY)
Marche (ON)/ MARCHE
Configuration CONFIGURATION DROITE/Déclencheur
(SETUP)/ ARRET Manuel (SHOT)
Arrét (OFF) ‘

Fig. 2: Commutateur
d’alimentation et interface
de controle a six touches
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Implementation in the field
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W embioux 2. Implementation in the field

« Camera trap studies have multiple objectives, for studying wildlife:
» Distribution
» Abundance
» Behavior
» Community structure
> ...

« These multiple applications lead to various methodologies and field installation protocols



2. Implementation in the field

TEAM (Tropical Ecology Assessment and Monitoring) network
« Standard protocol for camera trap surveys in 17 tropical sites
« Early warning system based on annual monitoring data

TEAM

Wildlife Insights

https://www.wildlifeinsights.org/ Is'ggﬂg,“hffo%aﬁ!
s R

Barro Colorado, Panama

: - Central Suriname
=z 3 = e : = fi 1 L 2
Volcan Barva, Costa Rica={) | 3 _ Surinane

~ F_—-Bwindl, Jganda

Korup, Camercon Sahell
Yasuni, Ecuador | o

Manuas, Brazil

Virunga Massif, Rwanda

e Caxluana, Brazll

Udzungwa, Tanzania

. Bukit Barlsan,
i Indonesia
i Ranomafana, Madagascar

Yanachaga, Peru

Cocha Cashu, Peru



https://www.wildlifeinsights.org/

W cembiowe 2. Implementation in the field

Ay

Objective: monitor changes in the community of ground-dwelling, terrestrial - y’
vertebrates ) /
| | TEAM
TEAM protocol = compromise at the pantropical scale between the level of NETWORK
effort required to detect species with large home ranges and those with TROPICAL ECOLOGY
smaller home ranges ASSESSMENT AND MONITORING
A B c 4
4 X X X X
In practice... HESH e
X : X 1 ):"x X
« The whole set-up includes 60 to 90 sampling points i - 3
« Annual survey of 30 days per point during a similar AR =B =
season and without bait 2 L LI X[ ] €3
« Simultaneous sampling recommended but possibility "B S R 2
of splitting into 2 or 3 consecutive grids B xj x| X
« Density of installation of one sampling point per 2 km? R : k\“ REEE
x| |x LK Xl _1X| %
A 4 X X X X X X




W embioux 2. Implementation in the field
In the field...

« Gotothe theoretical installation point established on a GIS tool

NETWORK

« As you approach the predetermined position (stored in the GPS), be

aware of the surrounding environment (ridge lines, streams) TROPICAL ECOLOGY
ASSESSMENT AND MONITORING

« Determine an installation buffer zone (depending on the study)

« Once arrived at the theoretical position, look for the wildlife-friendly site
that will give the highest probability of obtaining photos/videos of the
greatest number of species

=> Wildlife-friendly site = animal tracks, presence of animal tracks (droppings,
footprints), stream banks, etc.
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In the field...

« Orientation of the trap towards the chosen site

Recommended

A. Camera diagonal to animal travel path;
requires less disturbance

A

' Animal travel
path

2-4 meters from
the track

C. In sloped terrain, camera should be
angled and parallel to the ground to
ensure detection

Knee height
(30-50 cm)

2. Implementation in the field

Not Recommended

B. Camera perpendicular to animal travel path
but too close to it

NETWORK

A TROPICAL ECOLOGY

=

ASSESSMENT AND MONITORING

'l Animal travel
path

A large portion of the passage area is
included in the detection zone to avoid
false negatives

D.In sloped terrain, not adjusting the
camera angle will result in incomplete
detection

j - Tilt of the camera parallel to the ground
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In the field...

 Choice of a stable tree

« Clearance of grassy and liana vegetation that can lead to false triggers,
without altering the site!

NETWORK

A Strong reaction of some animals to too disturbed sites TROPICAL ECOLOGY

ASSESSMENT AND MONITORING

2012-06—-17 10:01:38 M 1/2 - O 24°C




W cemblou 2. Implementation in the field 24

In the field... ;/
. . . o I
« Avoid exposure to the sun: image in backlight, reduces sensitivity to heat - /
(N/S orientation preferred to E/W)
- TEAM
ﬁ \i\ 3r ‘:C" oe “ " NETWORK
' fzc.’:v ———
s TROPICAL ECOLOGY

ASSESSMENT AND MONITORING



< 2. Implementation in the field
In the field...

* Quickly check the configuration

« Take some pictures to test the framing

25



http://www.zslblogs.org/wp-content/uploads/2012/05/camera-trap-setup-copyright-De-Vere-2012-2.jpg
http://www.zslblogs.org/wp-content/uploads/2012/05/camera-trap-setup2-copyright-De-Vere-2012.jpg

2. Implementation in the field

In the field...

« Use a reader to validate the framing

. Battery life
(Tb\i,?,la]; ) — indicator
Source ——_ ~Time/date
(SD) card information
{behind flap)

—— LCD screen
Operation —___
Keys
Copy key —— |- Delete key
// \ \
USB port ~ et Power (on/off)/JPG key
(behind fiap) ‘[)esylnanon
(SD) card
(behind fiap)
Bottom view Source (SD) Card Side view

USB port

Desnhation (SD) card ﬁ



In the field...

« Take a picture of the site in front of the
camera trap: visibility estimation

=» More robust protocols for estimating
visibility exist




. |

W cembione 2. Implementation in the field
In the field...

« Watch out for humidity!

« Sachet of silica gel +
silicone grease

« Umbrella and towel

* Leaf on the ground to
reduce splashing of
mud on the lens or
flash!
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R cemblour 2. Implementation in the field
In the field...

« Have the camera trap take a picture
before leaving: record the beginning of
the sampling period with ideally a sign
iIndicating the trap name, date, latitude-
longitude, camera settings, GPS point
name

* Record GPS location (GPS/carnet): to
find the site back!

© Benjamin Drummond/bdsjs.com




2. Implementation in the field

In the field...

Information to be recorded for each site on a field sheet:

 Name(s) of observer(s)

e Site name

« Coordinates Latitude/Longitude

« Settings (time interval, sensor sensitivity...)
« Date and time of start/end of recording

* Vegetation type, fruiting trees

« Visibility index in the camera field?

* Other variables?



2. Implementation in the field
In the field...

Don't forget to put
the camera ON
when leaving... ©
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3. Management, analysis & data interpretation

e.g., 1.2 million images in Tanzania :
2.6 million images in the eastern US



W gembion: 3. Management, analysis & data interpretation
Photo management & species identification |

« Camera Base =>» Microsoft Access &«
 Timelapse = Software \&’

« CamtrapR = R
« CPW Photo Warehouse =2 Microsoft Access

« Aardwolf = Software
e DeskTEAM = Wild.ID = Software
 EftcC.

Remote Sensing in Ecology and Conservation

REWVIEW

of camera trap data for small and large scales studies
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Photo management & species identification
Cam era B ase http://www.atrium-biodiversity.org/tools/camerabase/

 Created in 2007 by Mathias Tobler, San Diego Zoo Global Institute for Conservation
Research

 Processes photos and videos

« Allows export of summary results:

List of captured species

Number of cameras.days per site

Detection events by species

Detection events by site

Capture frequencies (N captures / 1000 camera.days) for each species

DN NI NI NN

Displays the graphs of activity rates of species

Exports data to MARK, PRESENCE, DENSITY, EstimateS and other statistical or GIS
software


http://www.atrium-biodiversity.org/tools/camerabase/
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Photo management & species identification

Camera Base
e eSS —

Fichier Accueil Créer Données externes Outils de base de données

. l = = a - - T i=
5] | o A e T

J, =& Enregistrer A:;’Orthagraphe = F

Affichage = Actualiser Rechercher Ajuster 3 la taille Changer de b

- J toutr 7 by T du formulaire  fenétre = -

Affichages Trier et filtrer Enregistrements Rechercher Fenétre Mise en forme du texte
Tous les objets Access *) « 2] Menu - B = i
Tables & |- - -

= Anima Camera Base Données Makalaya spcies

= satchimageTmp | Data Entry |Arlal\rsis| Reports | Queries|

j BatchTmp =

j Capture ) )

j Habitat Site Enter a new survey site Habitat Manage habitat types

B Settings

T site Survey Enter general information about the survey Batch Impart 3:: import images from digital cameras with EXIF

j Species b

= station Enter camera stations (pairs of cameras) Batch delete images from database. -
Camera Stations Batch Delete

j Station_Dates

j Survey

Enter photos taken by th Enter the dates each camera was active

Requétes S Enter Photos LEr photos 1By e cameras Camera Days

FA  AdivityCross

3 captureFrequencySurveys C hotos to identify individual Export the entire database to an XML file
Compare Photos L SE=s i mee Export XML 2 )

FA captureMapping - |

- CapturePhotosSurveys )

F1  DayNightCrep A Egﬁralznd edit code and description for identified Tmport XML Import data from an XML file

| DayMightCrepExport

EH  Habitat stations Spedes Manage spedes Settings Change settings

F3  HabitatUse E—

FA  HabitatUseCameras About About Camera Base

| HabitatUseCamerasExport = .

Ver. num. ||BE & @ B ¥

Mode Formulaire



3. Management, analysis & data interpretation

Photo management & species identification

Camera Base
m e - o - |

Fichier Accueil Creer Données externes Outils de base de données o

2 * Couper 1 Croissant €7 Sélection ‘ ‘@ =, Nouveau > Totaux Lﬁ ﬁ“ ’;" %} » » - -
- 53 Copier £ | Décroissant V= Options avancées v ! =8 Enregistrer 7 Orthographe =~ : )
Affichage Colle S Filtre Actualiser ‘ Rechercher Ajuster a la taille Changer de

v # Reproduire Ia mise en forme %77 Supprimer un tr \VActiver/de'sactiver lefiltre} tout ~ X Supprimer ~ 55 Plus W ¥ | duformulaire fenétre~ . ¥ A =
Affichages Presse-papiers . Trier et filtrer Enregistrements Rechercher Fenétre Mise en forme du texte

i ©

I

7]
h‘i
[}
v

]

' Tous les objets Access (G =3] Capture
| Tables

-~
Animal Survey IM E’
Batdimageimp Station  [Makalapall 7 |=] Date 05/05/2016 Tme | 11-0353 Marked 4
BatchTmp

Capture Species ICelcocébe agile [ New Species... | Sex Iunknown : Individuals: I 1

Habitat

| A
~

»

[

_ Makalaya01
Settings

Site

m

Species
Station
Station_Dates

Survey

»

uétes
ActivityCross
CaptureFrequencySurveys

CaptureMapping

CapturePhotosSurveys
DayNightCrep
DayNightCrepExport

Habitat Stations

J P YV " - . - L S b TR S
i moucTae @ 24°C 27.98inHg MAKALAYAO1 06 MAY 2016 11:03 am

HabitatUse

HabitatUseCameras

0000000000 EEa0EEE0H A @

HabitatUseCamerasExport =l T} | 3

Mode Formulaire Verr. num,  Filtré ||
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Photo management & species identification
Tim el ap Sse http://saul.cpsc.ucalgary.ca/timelapse/

Created by Saul Greenberg of the University of Calgary

Processes photos and videos

Allows to create adaptable encoding interfaces

Does not require duplication of data unlike Camera Base


http://saul.cpsc.ucalgary.ca/timelapse/

3. Management, analysis & data interpretation
Photo management & species identification

TI m el ap S e Timelapse 2.0: Helping You Analyze Images from Field Cameras S “

File Edit Options View Help

File IMG_0268.JPG Date 14-Aug-2010 Time 0520 PM ImageQuality | Ok v| Goats 0 ‘Shmpl 5 Hikers 0 Copy
C—— .
Previous
Weather ' Sunny v | Analyst Saul Folder testimageSet Delete? | | Completed? || Values
'\S’ 1% -~ I

N
Y

A\
2
@' r: -

|- g

| N—te

-
-y ' -
- 7
4 -" 4
. . : 00
‘?'.:5_3 — ...‘;:; ;-;‘. o
5 _-,-;‘;:% el S Y
\."_u‘:". e e 2 Sheep §
e i T R
S T S ¥ O
e e
Wy A Ty ,
-, r - o3 \g. . b’
- ~
- s " g e
< S N - - - dd ‘u‘ :

Image number: 13 of 13 of all images.
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Photo management & species identification
Cam trap R https://cran.r-project.org/web/packages/camtrapR/camtrapR.pdf

Created in 2016 by Juergen Niedballa

 Package for analysis and preparation of photographic data for further analysis

(occupancy modeling and spatial capture-recapture model)
 Processes only photos

« Different functions for :

Management and organization of images

|dentification of species and individuals

Date extraction

Data visualization (richness maps, daily activity graph)
Export of data for further analysis

DN NI NI NI


https://cran.r-project.org/web/packages/camtrapR/camtrapR.pdf
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Photo management & species identification
Currently species identification is still done manually in most cases...

... but tools based on automatic species detection and artificial intelligence
for specific identification are being developed

=» Machine learning and Deep Learning

Automatically identifying, counting, and
describing wild animals in camera-trap images
with deep learning

Mohammed Sadegh Norouzzadeh', Anh Nguyen?®, Margaret Kosmala®, Ali Swanson®, Meredith Palmer®, Craig Packer®, and

nature
DEEP CONVOLUTIONAL NEURAL NETWORK BASED SPECIES RECOGNITION FOR
Review Article | Published: 27 May 2015 WILD ANIMAL MONITORING

Deep Iearnlng Guobin Chen, Tony X. Han, Zhihai He* Roland Kays, and Tavis Forrester

. B . N P
Yann LeCun ™, Yoshua Bengio & Geoffrey Hinton
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Photo management & species identification
Currently species identification is still done manually in most cases...

... but tools based on automatic species detection and artificial intelligence
for specific identification are being developed

=» Machine learning and Deep Learning

) ©
High performance machine learning models can fully b l 0 RX lV

automate labeling of camera trap images for ecological analyses
THE PREPRINT SERVER FOR BIOLOGY

Robin Whytock, |edrze] §wieiewski, Joeri A. Zwerts, Tadeusz Bara-Stupski, Aurélie Flore Roumba rambo,
Marek Rogala, Laila Bahaa-el-din, Kelly Boekee, Stephanie Brittain, Anabelle W. Cardoso,

Philipp Henschel, = David Lehmann, Brice Momboua, Cisquet Kiebou Opepa, Christopher Orbell,
Ross T. Pitman, Hugh S. Robinson, Katharine A. Abernethy

“The model was trained on a relatively small dataset (c.300,000 images) but generalizes to fully independent data
and outperforms humans in several respects (e.g. detecting ‘invisible’ animals). We show how the model’s precision
and accuracy can be evaluated in an ecological modeling context by comparing species richness, activity patterns and
occupancy derived from machine learning labels with the same estimates derived from expert labels. Results show
that fully automated labels can be equivalent to expert labels when calculating these widely-used ecological

metrics.”



N o
S|

Qo et 3. Management, analysis & data interpretation
Photo management & species identification

=» Machine learning and Deep Learning

« Field of study of artificial intelligence

« Gives the computer the "ability to learn” from data (training phase + production phase)

« Learning algorithms can be classified according to the learning mode (supervised or
unsupervised...)

« Among the algorithms used, we find the deep learning corresponding to the class of
machine learning algorithms. The Convolutional Neural Networks (CNN) method is
based on this deep learning. It is an artificial neural network based on the visual cortex
of animals. Feature maps

I ] f.maps

Standard
architecture of
a convolution

network

Convolutions Subsampling Convolutions Subsampling Fully connected
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Photo management & species identification

=» Machine learning and Deep Learning

5%

S
@ Insights [ /’

TEAM

NETWORK

TROPICAL ECOLOGY

ASSESSMENT AND MONITORING

The Wildlife Insight platform offers its e
machine learning technology on the E&S
dataset collected through the TEAM
network and other partners' data
Including 614 species worldwide

=» 80-95% accuracy

HCO ScoutGuard SiE 11.15.2011 14:18:32



3. Management, analysis & data interpretation
Data analysis & interpretation

=>» “Biodiversity analysis methods” class

Animal communities can be characterized by:

 Richness and diversity
 Abundance

« Composition

Community 1

MMM
MMM S
mMAmMmYS
MMM Y ™
o B R e

Community 2

M My
M) 5™
Y™ o
YW ™
> YW T
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Data analysis & interpretation Species richness

Sampling effort

* Number of days of cumulative survey (unit: camera.day)
= Sum of the duration of presence of all cameras

 Athreshold of 1000
Camera_days per grid 1S Rarefied curve of species richness
generally considered sufficient ~ * (N=97¢T)
to detect rare (but not the
rarest) species

29 sp

Mo
o
L

Number of species

« Species accumulation/
rarefaction curve over time:
having a plateau is an indicator |

. : ol | |
of satisfactory sampling effort . o B 2772 camera.days

Number of camera.days

—
o
1
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Data analysis & interpretation
Sources of error related to sampling

Imperfect detection of species at 2 spatial scales:

1. Camera-scale:
=» Individuals passing through the
detection zone but not photographed
=» Detection probability = fct (model
sensitivity, installation site, presence of
natural or artificial baits, ambient and
animal temperature, sampling time,
density and behavior of species...)

Carnera trap detection zone
7 .-—_‘l_‘_.-} P Q;. \ “",\ -
- o ' [ W]
- f{ . '?rj'i %_}f . . i % T |
g oy ! e
rr‘-‘:_‘::.-_ .'?".',J‘.fr" | A5 s : i Camera-scale considerations
-.',li:r ) ) o Mok | \t;‘.lf l * Camera specifications
V7 i{,//' \5-( K iy | Animal body size and temperature
\ Il [ " il ; A * Movement speed, behaviour, group size
A Sl & S - Ambie - d ligh
. Vi . mbient temperature and light

- Wegetation and ether obstructions
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Data analysis & interpretation

Sources of error related to sampling

Broader scale considerations

* Animal density and movement

- Size and selection of sampling units
- Mumber and lecation of cameras

- Use of attractant

« Survey duration

- Analytical assumptions

Imperfect detection of species at 2 spatial scales:

2. Broader-scale:
=>» Individuals with a home range
> theoretical area covered by the camera,
that do not enter the detection zone
=>» Spatial variability allowing inference to
the entire study area

Adapted sampling design

Analytical approaches integrating 752 N 0 B R~ -
. f i . d . t -F‘:Pf-* r-d;gr;f"-—-'rf % L \“I’ Fémera-scale_:ur:;H:Ieratmns
I m p er eC S p eC I eS e eC I O n | ‘?ﬁb . i'%\_%'.lj-lﬁ - K I||| '.J * Anirmal bupd)r size and temperature
! R\ Wt ’ LA » Movement speed, behaviour, group size
\\\L II AN ‘L ':(f:_‘g - Ambient :cr:‘pm-atu re and Iigir. ’
i B - Wegetation and other obstructions
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Data analysis & interpretation Species abundance

Is individual
iIdentification
possible?

Yes No
EXC.\ASG wie
do i know you.?

1. Index approach —
Relative Abundance Index

Capture-Recapture models

2. Density estimation

3. Occupancy modeling
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Data analysis & interpretation Species abundance

Capture-Recapture (CR) models

Principle
» [For species whose individuals can be distinguished

(individually recognizable coat or mark: tiger, leopard, jaguar, etc.)
« Capture at least 5 to 10 individuals

Advantages
* Most accurate method for measuring species abundance
« Considers individuals that may be present in the study area but never actually detected

Limitations
* Needs a strong knowledge of the area sampled

Spatial Capture-Recapture models: incorporating spatial movements of species within
and outside the sampling grid in density estimation
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Data analysis & interpretation Species abundance

Capture- Recapture (CR) models
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¥ 1.
https://www.americanscientist.org/sites/america

n2 captured m2 marked nscientist.org/files/200521710336_306.pdf
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Capture-Recapture (CR) models
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Unambiguous identification
of the same individual of different individuals 2/mediaffile/fr-leopard-med2.pdf

https://canada.wcs.org/portals/4
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Species abundance

!

1. Index approach —
Relative Abundance Index

Density estimation

Occupancy modeling
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1. Index approach — Relative Abundance Index (RAI)

Principle
* Anindex can correspond to any type of animal or sign count whose variation over time
and space is supposed to follow directly the variation of the population size

» The actual index-abundance relationship is very rarely tested leading to many limitations
In extrapolations: linear, exponential relationship?

 The most used index for camera trap studies is an average detection rate per species

Advantages _ # independent events
« Easy to calculate RAI =

number of camera.days of the CT

Limitations
« Implicit assumption that the probability of detection is constant across space, time and
species =» Detection rate mixes abundance and detectability
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1. Index approach — Relative Abundance Index (RAI)
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2. Density estimation: several recent approaches!
Random Encounter Model (2008)

« Density estimation based on detection rate, detection area size and animal movement
« Eliminates the need for individual recognition

« Random sampling allows extrapolation to larger scales

* No bias if spatial correlation exists

« Minimum of 50 captures per species to obtain reasonable results

Journal of Applied Ecology

Journal of Applied Ecology 2008, 45, 12281236 dot: 10.1111/5.1365-2664.2008.01473.x

Estimating animal density using camera traps without
the need for individual recognition

J. Marcus Rowcliffe'*, Juliet Field?, Samuel T. Turvey' and Chris Carbone’
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2. Density estimation: several recent approaches!
Random Encounter Model (2008)

Density Number of capture events b) i )
i . r - 1
L E L Mean distance between
D == - camera and animal o« ) X a,.
D= T @ — T
\ L |
Total trapping days  Mean distance Mean angle of detection ﬁ‘,
travelled per day 2

Figure 5: a) Random Encounter Model (REM). b) Camera detection zone.  represents
distance between camera and animal (red line), a the angle of first detection (red angle)
referring to the middle field of view (black dashed line), d; > the distance an individual is
walking between two pictures (red dashed line), and x and y the horizontal and vertical
distance of the detected animal to the camera (black arrows).

Unknown 1: Detection area parametersr and 0
Unknown 2: Animal-related parameter v
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2. Density estimation: several recent approaches!
Random Encounter Model (2008)

Determine r, 8, and v from the photos of each detection event

= Va2 +yi° + V243" e Yx? )
— —— \ ’ 9 — 20, + 2a, + -+ 2q;
X d. - B [

.‘;’. V=S"'p

I. total number of detection events
S: average speed of movement
p: proportion of active time
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2. Density estimation: several recent approaches!
Random Encounter Model (2008)

A B
Determine r, 8, and v in the field I|H “H Hll g I s
To determine v: direct tracking of ‘ 7/ \

the animal

Example of a field
device to automate the
calculation of distances
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2. Density estimation: several recent approaches!

Random Encounter Model (2008)
E

Determine r, @, and v in the field
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2. Density estimation: several recent approaches!
Random Encounter Model (2008)

2014-05-26 S:17:112 AM M B8/1
!'.o.-' S -~ _TE’.

Figure 1. Camera trap photograph with a transect of markers at 2.5 m, 5 m, 7.5 m and 10 m, and a passing red fox (Vulpes vulpes).
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2. Density estimation: several recent approaches!

Random Encounter Model (2008)

® Census count
— 1000} O Camera trap estimate
- ®
=
> 100} °_ Ic%
-
a 1o} o o0

1 - - .
Mara Muntjac Wallaby Water deer

Fig. 3. Overall densities for the four focal species, compared between
census densities and camera trap estimates stratified by region
(£95% bootstrap confidence intervals).
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2. Density estimation: several recent approaches!
Random Encounter and Staying Time (REST) model (2017)

Describes the relationship between the time of presence, capture rate and density

Extension of the REM model
Time of presence = amount of time an animal remains in a specific area within the

camera's field of view

RESEARCH ARTICLE Journal of Applied Ecology [ 2

Estimating animal density without individual recognition using
iInformation derivable exclusively from camera traps

Yoshihiro Nakashima’ | Keita Fukasawa’ | Hiromitsu 53mejima3
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2. Density estimation: several recent approaches!
Random Encounter and Staying Time (REST) model (2017)

Provides unbiased estimates of densities |

with several modalities tested: 3-

® 1-1: Individuals move constantly without rest 12h/day ﬁ

® 1-2: Average distance traveled per individual varies £ & DS S

® 1-3: Two individuals move in pairs T | 8 3 P ¢ g

® 2-1 & 2-2: Animals are not always active, and the o o T
proportion of active time was estimated o _E B

® 2-3: No synchronization of activity among individuals | = | = | &

® 3.1 & 3-2: Effects of different camera trap’s parameters | = = - N

® 4: Animals move every 2 seconds o-

| | | | | | | | |
-1 12 13 21 22 238 31 32 4
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2. Density estimation: several recent approaches!
Random Encounter and Staying Time (REST) model (2017)

Effects of sampling effort: T e Comemtopning
Better to 7 the number of CT rather than ~ the time spent ~§ .
on a reduced number of CT s ° }

| . | I g I NI AT
Estimated densities in agreement with those from line g * <l>
transects o S . | . |

SW YS GL PR (O]

Limitations: ¢

O Line-transect survey
e Camera-trapping

« Distribution of activity patterns must be representative
of the species

* Need of biological information on the species to have a
good estimate of active time and average presence
time during active time

30
|

Estimated denstiy/km?

10 20
| ]
—
—_—
—-——

sw YS GL PR 0S
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2. Density estimation: several recent approaches!

Distance Sampling (2017)

« Method based on the traditional approach of Distance Sampling
» Application for the density estimation of Philantomba maxwellii in Tai National Park, Ivory

Coast
. . BRITISH
Methods in Ecology and Evolution I cisee
Methods in Ecology and Evolution 2017 doi: 10.1111/2041-210X.12790

Distance sampling with camera traps

Eric J. Howe*' (), Stephen T. Buckland', Marie-Lyne Després-Einspenner? and

. - O
Hlalmars. Kuhl Drawn out of the shadows: Surveying secretive forest species
with camera trap distance sampling

Mattia Bessonel”? | Hjalmar S. KiihP* | Gottfried Hohmann® | Ilka Herbinger® |
Kouame Paul N'Goran® | Papy Asanzi® | PedroB.Da Costa® | Violette Dérozier® |
Ernest D. B. Fotsing” | Bernard lkembelo Beka® | Mpongo D. lyomi® | Iyomi B. lyatshi’ |
Pierre Kafando® | Mbangi A. Kambere? | Dissondet B. Moundzoho® |

Musubaho L. K. Wanzalire® | Barbara Fruth!*?
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2. Density estimation: several recent approaches!

Distance Sampling (2017)

Density estimate = Overall sampling
K effort at point k = K
K D €k — 5=, o : K
e ek P T . Ow=> 1 TiclPr
I =time survey period at camera trap k
[ = unit of time for each snapshot moment Measurement of the
I . . : .
T/‘ = temporal effort at the point horizontal radial distance
0 | | between the midpoint of
= = fraction of a circle covered by the camera each animal and the camera
T

at snapshot moment t, to
model the detection function
Nk = nbr of observations of animals in the population at point k and to estimate P,

W =truncation distance beyond which observations are discarded

P, = estimated probability of obtaining an image of an animal that
Is within 8 and w in front of the camera at a snapshot moment
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2. Density estimation: several recent approaches!
Time To Event (TTE) model (2018)

* “The time until the target species is detected is a function of abundance,
movement rate, and detectability

« Based on the first detection of the species

* Need to integrate species movement
=» Sampling period = average time for an animal to cross the camera's field of view

€sa ECOSPHERE

Three novel methods to estimate abundance of unmarked animals
using remote cameras

ANNA K. MOELLER, “F PauL M. Lukacs,' aAND JoN S. HORNE®
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2. Density estimation: several recent approaches!

Time To Event (TTE) model (2018)

a) k=1 b) k=2 c) k=3
& [}
.' *l- . [’ L] . . L™ '. L .
& & L
L] - - - [ ] . - . [ . . . -
= . ¢ - P "
- ™ ™ ,.- » .' [ ] o L o .I L] & . N
. i - * . . - - ™ . = s ™ ™ ™
- ! i
™ . o L] i L . L]
J:'-\-,\_:l:'.: L . G - {Hxl & F ] - * (f‘ﬁj = - *
- - & - L . ]
- . 5 ™ -. L : - . L i
- F o " * @ * . ol
- * = »
L | - - - L] - - - -
L .I .‘ ™ ™ L] - .
" . » - L . -
- & L . L - - . L]
L] L ] L] ™
- L]
- ] -, L]
L] L -
= . . 8 . . . . . * *
] . L o - - -
* . ™ - . . . . .

Fig. 2. Conceptual diagram of the time to event (TTE) model. The circular sector is the viewshed of a single
camera [ on a single occasion j divided into three successive sampling periods (a—c). The black dots represent ran-
domly placed animals. The observed TTE T;;is equal to the period k in which the camera first contains an animal.
There are no animals in the camera in (a)k = 1 or (b) k = 2, but there is an animal in the camera in (c) k = 3, so for

this camera and sampling occasion, Tj; = 3.
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2. Density estimation: several recent approaches!
Space To Event (STE) model (2018)

« The ‘time-lapse’ function of camera traps allows to get rid of the variability of the sensor
and thus of the variable detection

=> No need of information on the movement of the species

« Based on the total area sampled before the first detection of the species
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2. Density estimation: several recent approaches!
Space To Event (STE) model (2018)
y=1 b)

a)

j=14
F -
. - . - * =5 . - L]
™ . ", r L] -
™ . T e . . = L
L] - - [ ] - L] * L
. L . L]
] 5 - " .
- = ™ » [ ] - =
- (‘”‘.II - . = . -' {’1 - °
- Camer3 1 I . } . Camera3 4 ““all". ;
- . Carmiera 3 . - meTa
.
. Panl _ = .. B
. .
L - - LI
[T = - & - L]
!/ 1 . L] & V . a B [ ]
.. . L » . . . -
Camera 24 . o *cameral ¥ -
- .
.
-w . L] . - L] . f L] . o
. - » o . = - .
& ' L ] [ 1

Fig. 3. Conceptual diagram of the space to event (STE) model. The circular sectors represent three different
cameras on two different occasions (a-b). On each occasion j = 1, 2, ..., [, we randomly order the cameras i = 1,
2, ..., M. If the first animal detection is in the nth camera, the observed STE §; is the sum of the areas of cameras
1, 2, ... n. (a) On occasion j = 1, camera 1 contains at least one animal, so we record the space to first event

51 = a1. (b) On occasion j = 2, cameras 2 and 3 both contain animals, but we use the first camera in the series.
Therefore, we record the space to first event 5, = a; + aa.
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2. Density estimation: several recent approaches!
Space To Event (STE) model (2018)

Case study: Elk abundance in Idaho

« 80 CT in February 2016
« Calculation of the camera's field of view
« Estimated speed based on GPS tracking (N =53) = 30 m/h
e Sampling period
=1 h for the TTE model
= 1 min for the STE model

Conclusions:
 TTE model sensitive to different displacement speeds
« Based on snapshots, the STE model is free from :

* Problems related to displacement

« The variation in detection probabilities
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3. Occupancy modeling

Modeling occupancy, considering imperfect species detection, can be considered as a
proxy for abundance

Reduction of photo count data to a binary format (0/1)
* 0: species not detected, but not necessarily absent!
« 1:species detected at least 1 time

Estimation of PAO (Proportion of area occupied), probabilities of occupancy and
detection of species at the site (need for detection history)

Occupancy models are based on repeated visits, in a short time interval, to multiple
sampled sites (camera traps)
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3. Occupancy modeling

Detection history (e.g., obtained from Camera Base / Timelapse)

Season
Sites A
1 111 Site occupied and species often detected
2
3 000 Site occupied and species not detected OR site unoccupied

« Sampling undertaken over a sufficiently short period of time to ensure that sites are
closed to changes in occupancy

« Sampled sites that are far apart so that the occupancy of a given site is independent of
the occupancy of all other sites
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3. Occupancy modeling

Naive occupation

# sites where species detected

total # sites surveyed

« Useful to know in a practical way the probable distribution of the species

« But no consideration of species present but not detected
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3. Occupancy modeling

Probability of individual presence at each site L.

111 L l//| pll p2| p3|
/

Species present Species detected on each occasion

101 I— l//| p1| (1 p2|) p3|
AT\

Species present

Species detected on occasions 1 and 3 but not detected on occasion 2

000 L :‘Wi (1—py)d—py)d— Py )’+ 1-vy;)
Y —
The species may be present but never detected Or absent species

W;: probability that the species is present on the |
P.i- Probability of detection of the species at site | on occasion o, if present at site |
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3. Occupancy modeling

Probability of the whole dataset at the S sampled sites L _ L
IR I I i

Multiple sampling seasons =

Seasons
Sites A B C
1 111 010 000
2 010 0.. 100
3 000 101 111
S 0.1 101 110

=>» Possibility to get an idea of the population dynamics (colonization, extinction)
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3. Occupancy modeling

Conditions of application A

» Closed site: closed to occupancy changes during the sampling period

* No false detection: a species is never falsely detected but may be undetected at a site
where it is present (no false positive, acceptance of false negative)

« Detection at one site is independent of detection at all other sites

« Detection probabilities are homogeneous from one site to another, or any heterogeneity
IS considered in the occupation model



W gomblour 3. Management, analysis & data interpretation

Data analysis & interpretation Species abundance

3. Occupancy modeling

 Possibility to run the model by suggesting a variation of p,; and ,

» Possibility to run the model with covariates:
o Site-related (habitat types, elevation, etc.)
o Reflecting human activities (cartridges and other hunting signs, logging activities,
distance to roads, distance to villages...)
o Etc.

« Choose the appropriate model according to the AIC
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3. Occupancy modeling
#=. Program PRESENCE version 6.2 <131127.1223> by James E. Hines

File View Run Tools Help

Program PRESENCE 6.2

Start a new analysis by clicking File/New Project
Open an old analysis by clicking File/Open Project

Recent Modifications:

Ver 6.2 (14Jan2014) - fixed SE's and conf.int. in R/N model

Ver 6.1 (270ct2013) - renamed spatial-correlation model to cornrelated-detections
Ver 6.1 (284ug2013) - Added gof for pre-defined model

Ver 6.0 (264ug2013) - Added model: multi-season staggered-entry

Ver 5.9 (8Jul2013) - fixed bug in read csv routine

Ver 5.8 (14Mar2013) - fized bugs in Multi-state, FalsePos models

Ver 5.7 (28)an2013) - fixed problem with filenames starting with

Ver 5.6 (18Dec2012) - fixed error R/N std. erors

Ver 5.5 (06Dec2012) - fixed filename error in model averaging routine

Ver 5.4 (310ct2012) - fixed conf. interval for cond. psi's in single-season model
Ver 5.3 (260ct2012)] - fixed bug in multi-season model

Ver 5.2 (120ct2012) - fized bug in spatial-dep model

Ver 5.1 (195ep2012) - fixed extra param in design matrix 3 for single season model
Ver 5.0 (185ep2012) - corrected spatial-dep gof and time-specific thetas

Ver 4.9 (268ug2012) - fixed read-from-file bug

Ver 4.9 (244ug2012) - fixed gof for spatial dependency model

Ver 4.8 (228ug2012) - fixed output of conditional psi (derived parameter) in single-season model
Ver 4.7 (158ug2012] - fixed bugs in multi-season, multi-state model

Ver 4.6 [27July2012) - fixed error in output w/ covars

77July2012) - fixed input of site covar file, ch _ WTUAE v,
5Mayp2012) - fixed multi-season-multi-state g
34pr2012) - Modified spatial-correlation moc g
rO e U S 7Feb2012) - added parameters to 2 species “

'Feb2012) - fixed output for multi-season mos
Wan2012) - fixed conf. interval in Royle/Nict ¢ - science for a changing world
’0ct2011) - Added models: multi-season-het, =} = ecies
ver 3.1 (140ct2010) - Added model: single-season-fa " #eiear tions

Ver 3.0 (27Jan2010) - changed results file structure...

Rpresence package
allows to make the
occupancy models
initially developed in
the Presence software

** New: 'Recent changes' in Help menu **

l4

K// '/’ TESt //‘//"/\/1//(//"\
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.
3. Occupancy modeling
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3. Occupancy modeling
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3. Occupancy modeling

Case study

3. Management, analysis & data interpretation

Species abundance

« Sites considered as closed, and homogeneous detection probability

« 1 season of 30 days composed of 5 primary seasons of 6 days

: Naive Occupation Standard Detection Standard

Species AlIC . . .

occupation probability error probability error
Blue duiker 292.16 0.7347 0.7385 0.0634 0.6522 0.0363
Other duikers 275.62 0.6327 0.6392 0.0697 0.6003 0.0408
Brush-tailed 23752  0.5102 0.5631 0.0822 0.3769 0.0498
porcupine
Bushpig 81.92 0.1429 0.2275 0.1068 0.1794 0.0866
Mandrill 190.07 0.4898 0.9859 0.2842 0.1283 0.0428
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Reminder: a, 8, and y-diversity

y=6

=3, w
\
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B-diversity partitioning = turnover + nestedness

Species (sp1-sp12)
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B-diversity partitioning = turnover + nestedness

R package betapart

3 multiple-site
dissimilarities

e
ultl
b‘tl LI

3 pairwise
dissimilarity
matrices

Raw data
n sites
m species

3 vectors of n
dissimilanties
(t1 vs t2)

Raw data
n sites betapart
m species object
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B-diversity partitioning = turnover + nestedness

B partitioning
M
B=0.22 Nestedness | Turnov
Turnover = 0.14 i
Nestedness = 0.08

B=0.25
Turnover = 0.15
Nestedness = 0.10

B=0.15

B=0.12
Turnover = 0.04 Turnover = 0.09
Nestedness = 0.11 Nestedness = 0.03
Protected . Community
area ' forests

B=0.13
Turnover = 0.06
Nestedness = 0.07

B=0.13 B=0.15
Turnover = 0.09 Turnover = 0.10
Nestedness = 0.04 Nestedness = 0.05
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Combining environmental DNA (eDNA) analysis with
camera trap studies

« Automatic identification of a panel of species from a sample
= Metabarcoding

 eDNA has been used extensively to characterize aguatic communities...

» |Invertebrate-derived DNA (iDNA) obtained from leeches or flies found on carrion

(family Calliphoridae and Sarcophagidae) has already shown high potential as a rapid
tool for the detection of many species

ORIGINAL ARTICLE WILEY

Fly-derived DNA and camera traps are complementary tools
for assessing mammalian biodiversity
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Combining environmental DNA (eDNA) analysis with

camera trap studies

« The two approaches are @
complementary and do not detect the &
same taxa e ey

n
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« Field data collection is relatively easy
and can be done in parallel with
camera trap inventories

« Logistical difficulties in analyzing
these IDNA but less costly than
camera traps

« Many mammal species are not
known yet from a genetic point of
view
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Couple camera trap inventories with acoustic sensor
Inventories
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RESEARCH ARTICLE ﬁ Methods for wildlife monitoring in tropical forests:
Comparing human observations, camera traps, and passive
An integrated approach to measure hunting intensity and acoustic sensors
assess its impacts on mammal populations _ . . , e
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Survey of arboreal species by camera traps
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African Study Monographs. Suppl. 60: 21-37, March 2020

USE OF MULTI-LAYER CAMERA TRAPPING TO INVENTORY
MAMMALS IN RAINFORESTS IN SOUTHEAST CAMEROON
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4. Perspectives

‘FauneFAC’ platform

Methodological toolbox for the implementation of photographic trap inventories

Matériel

Analyse des Planification de
données Finventaire

Identification des Préparation de la
especes mission

¢ LIEGE université
Gembloux

Installation et Agro-Bio Tech

récupération en
forét

Encodage des
données

https://www.gembloux.ulg.ac.be/faunefac/
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4. Perspectives

‘FauneFAC’ platform

Methodological toolbox for the implementation of photographic trap inventories

Découvrez les espéces d’Afrique centrale !

Mammiféres

Mﬂtériﬂl + Artiodactyles
Bovidae
» Antilope de Bates - Neotrogus batesi 2§ '_'
= Bongo - Trogelaphus eurycerus @
= Buffle - Syncerus caffer "3
Anal?ﬁe dl':‘.*S p |EI l'li ﬁf.atiﬂn dE = Céphalophe & bande dorsale noire - Cephalophus dorsalis m
dﬂnnées I'i nventa irE- » Céphalophe bleu - Philantomba monticolo m ._i
= Céphalophe & dos jaune - Cephalophus silvicultor gy
» Céphalophe a front noir - Cephalophus nigrifrons m ._'
» Céphalophe & pattes blanches - Cephalophus ogilbyi “3 '_i
= Céphalophe 3 ventre blanc - Cephalophus leucogaster ﬂ ._'
= Céphalophe de Peters - Cephalophus callipygus m
= Chevrotain aquatique - Hyemeschus aguaticus ‘:3 '_'
= Guib harnaché - Tragelaphus scriptus Q
= Sitatunga - Troglepohus spekii ‘:3

Suidae
® Hylochére - Hylocherus meinerizhogeni gey
Identification des prépara‘tinn de la = Potamachére roux - Potamachoerus porcus (o}
especes mission « Carnivores
Herpestidae
» Autres mangoustes - Atifax paludinosus / Herpestes naso m

= Cusimanse - Crossarchus platycepholus go§

= Mangouste 3 pattes noires — Bdeogale nigripes ‘:3
Felidae

= Chat doré africain - Caracal aurata g8y

|i"|5tE I] atiu" E‘t » Léopard - Panthero pardus "3
ré[:u pérﬂtiﬂn en » Serval - Leptailurus serval "3
a Mustelidae
forét

Encodage des
données

= Ratel - Mellivora capensis gog |- |

https://www.gembloux.ulg.ac.be/faunefac/
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Céphalophe a front noir

4. Perspectives
‘FauneFAC’ platform

Methodological toolbox for the implementation of photographic trap inventories

Parc National de 'lvindo 12/05/.

Céphalophe a front noir
Cephalophus nigrifrons

La collection Hb. décrit 5 espéces : C. nigriffons, C. hypoxanthus, C. rubidus, C_fosteri, C hooki

GENERALITES
se-13-16 kg
aille - 85 - 107 cm (TC) Len)
Po s d'identification
* Clest le seul céphalophe roux qui ne présente pas de bande dorsale
noire
* Front noir caractéristique (b,c,f)

* Retrouvé a proximité des points d'eau ou des milieux
marécageux

DESCRIPTION

Présente des pattes relativement longues comparativement aux
autres céphalophes

D'un pelage roux brillant, il ne posséde pas de bande dorsale (a,b,c,d)
mais uniquement un triangle frontal noir (b,c,e.f)

Une coloration plus foncée jusqu'a noire peut apparaitre sur les pattes
(b.c.e)

Les sabots sont plus longs et fins que ceux des autres espéces lui
permettant de se déplacer plus facilement dans les habitats inondés
Ou marécageux

NE PAS CONFONDRE AVEC ..
les autres céphalophes roux : toutes les autres espéces de
céphalophes roux présentent une bande dorsale

© Fontogn, D, Doucat L., Feyelle A & Vermeuen C (e
proches ou ps frieassen 1 g petograpiaum

Découvrez les espeéces d'Afrique centrale !
Mammiféres

+ Artiodactyles
Bovidae
» Antilope de Bates - Neotrogus batesi §oj
= Bongo - Tragelaphus curycerus §og

» Buffle - Syncerus caffer o}

» Céphalophe & bande dorsale noire - Cephalophus dorsalis §8§

» Céphalophe bleu - Philantombo monticolo §8§

» Céphalophe 3 dos jaune - Cephalophus sifvi

Itor u-c.

l » Céphalophe & front noir - Cephalophus nigrifrons §8)
—

s Céphalophe & pattes blanches - Cephalophus ogilbyi g2}
» Céphalophe & ventre blanc - Cephalophus leucogaster §2)

» Céphalophe de Peters - Cephalophus callipygus g5

= Chevrotain aquatique - Hyemeschus aguaticus l;j

us

= Guib harnaché - Tragelaphus scrif

» Sitatunga - Troglepohus spekii {8}
Suidae
® Hylochére - Hylocherus meinerizhogeni gey
= Potamaochére roux - Potamochoerus porcus
« Carnivores

Herpestidae

» Autres mangoustes - Atifax paludinosus | H

= Cusimanse - Crossarchus platycepholus go§

» Mangouste & pattes noires - Bdeogole nigripes §23
Felidae

s Chat doré africain - Coracal aurata g6y

» Léopard - Panthera pardus §&}

» Serval - Leptailurus serval g3
Mustelidae

= Ratel - Mellivora capensis gog

https://www.gembloux.ulg.ac.be/faunefac/

erpestes noso §oj
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4. Perspectives

‘FauneFAC’ platform

Methodological toolbox for the implementation of photographic trap inventories

Matériel

Demonstration
EuréCam! application

Analyse des Planification de

données

EuréCam!

1. Chargement des don

ernant le format des jeux de données

Table de données Caractéristiques de I'inventaire

Veillez 3 respecter le format indiqué pour les données afin d'assurer le bon fonctionnement de
L'application. Vérifiez également que votre tableau de données ne contienne pas de "NA.

Si vous ne parvenez pas  charger vos fichier des données, effectuez vos modifications dans le
fichier xsx et expartez ensuite votre fichier final en .csv (séparateur point-virgule).

Browse...

Browse...

Chargez ci-dessus vos données d'inventaire selon le format précisé dans la note d'uf
située & droite dans |'encadré rouge.

Veuillez charger les Informations Caméras R )
Table de données d'inventaire :
Chargez ici un fichier .csv selon le format précisé dans la note dutilisateur, située & droite dans
I'encadré rouge.

1) Le jeu de données doit &tre au format de sortie .csv avee *" comme séparateur et " com

Cette application Shiny est dédiée  lanalyse marque des décimales. Les colonnes dolvent comporter ces noms exacts, et étre ordomnées

de données issues diinventaires par pidges Statuts UICN comme suit:
hotographiques. . 5 P
i P Browse EPSG souhaité pour la cartographie Species
“Comera®
x “Site"™
Elle permet par une analy: 32652 - “Individuals"
fournir quelques indicateurs qui caractérisent “Date”
les inventaires de faune menés, la Espéces non reconnues Hour

ommunauté et les espéc animales
détectées le tout sous forme de tableaux,

eraphiques cartes  facilement

Identification des
especes

Encodage di
données

Chargez ci-dessus un fichier .esv reprenant le statut de conservation UICN des espéces
détéctées lors de linventaire. Un exemplaire est disponible dans longlet ‘Analyse &
Reporting' du site Faunefac,

Si vous ne connaissez pas I'EPSG de la zone, vous pouvez le retrouver en suivant ce
Détermination de I'EPSG . Dans la barre de recherche, remplissez comme suit : WGS &4 / UTM
zone ‘Latitude de la zone' . 'EPSG & sélectionner est celui correspondant au résultat exact de la
recherche.

Par exemple, dans le cas d'une zone au Cameroun située 3 32 degrés de latitude nord, la
recherche sera: WGS 84,/ UTM zone 32N et 'EPSG sortant sera le 32632,

Notons que le logiciel CameraBase permet d'exporter les données d'inventaire directement au
format décrit.

2) Les individus identifiés doivent &tre renseignés dans le champ "Species” par leur genre en
majuscule et leur espéce en minuscule. Par exemple :

“Loxodonta cyclotis™
- Si l'identification n'est pas possible, indiquez:

“undetermined”

- Si aucun animal n'a é¢ détecté (faux déclenchement), indiquez :

“no_sp"

- Pour étre reprises dans l'indice de présence humaine, les détections ¢ humains doivent étre
indiquées:

“Homo sapiens”

Données caractéristiques de l'inventaire

Le jeu de données doit étre au format de sortie .csv attribué par CameraBase avec *;" comme
séparateur et les nombres écrits sans décimales. Les colonnes doivent comporter ces noms
exacts, et étre ordonnées comme suit:

“Camera” pour ia colonne comprenant les identifiants des caméras ;
“Jours” pour la colonne comprenant [e nombre de journées d'activité des caméras ;
“utm_s* pour ia colonne comprenant la latitude ;

“utm_y* pour ia colonne comprenant la longitude.

pclid=IwAR10dGHtuH-vwD810I8zNagFOVCIA3e7YpkdbRZabdtrWOO3x85N5RIEeOE
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