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1. Introduction

1.1. Why this guide?
Camera traps have emerged as a powerful technology for the semi-automated monitoring of natural
ecosystems. Their success has led to an exponential growth of camera trap data worldwide. Herein
lies a major challenge: large volumes of data are waiting to be classified, interpreted and archived.
Data management, rather than data collection, has become a limiting factor for camera trap research.
The proliferation of camera trap projects has also led to a diversity of terminologies, classification
methods and data management practices, which impedes transparency, interoperability, cross-
project collaboration or meta-analyses. A large, interconnected network of remote cameras could act
as an instrument for reliable, real-time biodiversity management and decision making, but if we are
not able to combine data, camera trap research will lose its full potential. This is why camera trap data
needs to be open and FAIR (findable, accessible, interoperable and reusable, see Wilkinson et al.
(2016)), so that both humans and machines can use this valuable data for present and future
applications.

To optimize the (re)use of camera trap data, there is a need for best practice guidelines. Several
guides exist that tackle one or more elements of the camera trap research life cycle: planning,
technology and techniques, study design, data collection, analysis, data management methods and
data publication (O’Connell et al. 2011; Rovero et al. 2013; Meek et al. 2014; Cadman et al. 2014; Burton
et al. 2015; Wearn and Glover-Kapfer 2017). Since then, the camera trapping community has made
significant progress:

• Specialized data management platforms are now primarily used to manage projects and data

• Artificial intelligence (AI) and cloud computing are increasingly used to automate species
recognition and will soon be applied to most recorded media

• Data exchange is now facilitated by Camtrap DP, a data exchange format developed under
Biodiversity Information Standards (TDWG). There is increased awareness of open science, FAIR
data (Wilkinson et al. 2016) and privacy regulations

No up-to-date guidelines are available that focus on camera trap data management and publication
only. This guide aims to fill that gap.

1.2. Target audience
This guide is intended to be useful for anyone managing a camera trap study. The specific focus on
data management and publication makes this best practice guide extra useful for profiles such as
data stewards, data publishers, database and information managers and students working with
biodiversity informatics.

The authors of this guide have experience with traditional camera traps (designed for medium-to-
large-sized terrestrial mammals), but many of the recommendations, as well as the Camtrap DP
standard, should be applicable to data from other types of camera traps.

1.3. What this guide is not about
This guide primarily focuses on the management, quality control, enhancement and publication of
camera trap data. The following topics are out of scope:

• Planning a camera trap study: types of camera traps, study design, etc.
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• Camera trap deployment and collection: field work, baits and lures, data retrieval, etc.

• Analysis: software for analysis, ecological modelling, bias correction, etc.

• Data from moving cameras: underwater robots, vehicle-mounted cameras, drones, etc.

Many extensive guides on these topics are already available. See Table 1 and Table 2 for a brief
overview.
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2. The use of camera traps

2.1. What are camera traps?
Camera traps are recording devices that are deployed in the field to automatically capture images or
videos of wildlife activity. They are also known as game cameras, trail cameras or scouting cameras.
They can record media at a regular interval (time lapse) or when triggered by the activity of an animal.
Traditionally, camera traps refer to those designed to record medium-to-large-sized terrestrial
mammals with a passive infrared (PIR) sensor (Hobbs and Brehme 2017), but other types exist for e.g.
the marine environment or insects. Just like satellites, drones, GPS trackers or acoustic sensors,
camera traps collect machine observations. Acoustic sensors in particular are quite similar to
camera traps, using audio rather than image/video to monitor the surrounding ecosystem. All these
technologies have the benefit that they can collect data at a scale and frequency that would be
challenging to obtain through human observations, and typically suffer less from human bias,
interpretation or interference.

2.2. Why are camera traps used?
In the past decades camera traps have been increasingly used to collect biodiversity data in a non-
invasive manner with minimal disturbance of wildlife. As early as in the 1890’s, George Siras was the
first to develop a method using tripwire and a flash system in which wild animals photographed
themselves (Kucera and Barrett 2011). The first scientific camera trap studies date back to the
beginning of the 20th century (Chapman 1927). Since those pioneering days, technological advances
in digital photography and infrared sensors have led to cost-effective, non-invasive detections of
elusive wildlife (Burton et al. 2015). Camera traps have become popular research tools. They are easy
to install, relatively cheap and do not require special permissions or training and are therefore being
used by professional researchers and hobbyists at a very broad scale. Consequently, the number of
annual publications concerning camera trap studies has grown more than 80-fold since the 1990’s.
Camera trap technology is used to sample communities of medium-to-large-sized mammal and bird
species inhabiting freshwater, terrestrial, fossorial, arboreal and marine habitats and have proven to
be excellent tools to help biodiversity monitoring initiatives (Delisle et al. 2021).

The most frequently studied animal taxa include ungulates, carnivores, primates and birds, although
the most innovative sensors allow the detection of small mammals, amphibians, reptiles, fish and
invertebrates as well (Hobbs and Brehme 2017). Camera trap technology is suitable to gather
occurrence data, as well as abundance, density, diversity and distribution of species (Table 1) and to
answer behavioural questions such as activity patterns and responses to human disturbance.
Furthermore, camera traps are unselective in species observations and are therefore often used in
species interaction studies. “Bycatch” data from target species studies could be useful for other
studies as well. They are often used to monitor rare, threatened and endangered species in remote
and inaccessible terrains.

Table 1. Aims and outputs of camera trap studies as taken from Wearn and Glover-Kapfer (2017).

Study Aim Output Key references

abundance density Sollmann et al. (2012); Tobler
and Powell (2013); Rowcliffe et
al. (2008); Rowcliffe et al. (2016)

abundance relative abundance Rowcliffe et al. (2008); Wearn et
al. (2013); Cusack et al. (2015)
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Study Aim Output Key references

distribution occupancy Mackenzie and Royle (2005);
Guillera-Arroita et al. (2010);
O’Brien (2010); Shannon et al.
(2014)

diversity beta-diversity Tobler et al. (2008); Cusack et al.
(2015)diversity diversity indices

diversity richness

species presence species checklist Tobler et al. (2008); Wearn et al.
(2013)

2.3. Camera trap project life cycle
The full life cycle of camera trap research includes the planning phase, the deployment of the camera
traps in the field, the collection, management, analysis and sharing of data. This guide is not intended
to cover all aspects of the camera trap project life cycle. The focus in this best practice guide lies on
the management and publishing of the data. For readers interested in a general review of camera trap
research, the planning phase, the deployment of camera traps in the field, we here provide an
overview of the available resources (see Table 2).

Table 2. Stages in the camera trap life cycle and key references.

Topic What Reference

Full camera trapping life cycle General state of the art
Future developments and
camera trap constraints

Cadman et al. (2014); Rovero and
Zimmermann (2016); Wearn and
Glover-Kapfer (2017); Meek et al.
(2020); Glover‐Kapfer et al.
(2019)

Planning How to design a camera trap
study?
What type of camera traps to
choose?

Wearn and Glover-Kapfer (2017);
Rovero et al. (2010); Sunarto et
al. (2013); Meek et al. (2014);
Kays et al. (2020); Caravaggi et
al. (2020); Hobbs and Brehme
(2017); McIntyre et al. (2020)

Deployment and collection Where and how to mount your
camera?
Camera trap storage and
maintenance
Baits and lures
Combating theft and vandalism
Set-up in different
environments

Wearn and Glover-Kapfer (2017);
Rovero et al. (2010); Rovero et al.
(2013); Meek et al. (2014)

Data management and sharing Data management
considerations
From field to hard-disk
Annotating camera trap data
Software for data management
Sharing and publishing camera
trap data

Section 3 and Section 4 of this
guide
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Topic What Reference

Analysis Software for analysing data Sunarto et al. (2013)

For a camera trap dataset to be useful, you should clearly define the aim and objectives in the
planning phase: what would you like to know from which species groups? Each aim brings along its
own key characteristics to consider, such as camera height and direction, seasonality, bait usage,
detection zone features, camera settings, trigger and flash type. These characteristics must be
included in the published dataset in order to be useful in consequent analyses. We recommend
consulting the key references in Table 1 for readers interested in this topic. Additionally, Wearn and
Glover-Kapfer (2017) provides a comprehensive overview of more general, camera trap survey design
aspects.
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3. Managing camera trap data
Once a camera trap is operative in the field, it can generate hundreds, thousands or even millions of
pictures or videos in the time frame of the project. Ultimately, these data need to be analysed. But
first, data need to be retrieved, stored, organized and labelled. The content of the images needs
interpretation or annotation, either manually or facilitated by technology. All these steps are
considered in the data management process.

Data management is one of the real bottlenecks in camera trap research. The massive amount of
information stored on memory cards requires a high investment in terms of human effort and time. If
data storage and classification is lagging behind, large volumes of data will remain unused and will get
lost eventually. Manual extraction, organization and labelling can introduce human errors and can
lead to data loss. In addition, there is often more information in the image or video than the sole target
species (group) or topic that is the focus of the project. Camera traps inherently detect multiple
species and observations of non-target species provide valuable data for other research objectives. If
all data, including non-target species, were annotated, more relevant outcomes to funds could be
generated (Young et al. 2018; Wearn and Glover-Kapfer 2017).

To conclude, every researcher should pay attention to data hygiene. The underlying idea is: rather
have ten well-documented elements, rather than a hundred poorly documented ones. Only in this
way can we turn the cacophony of raw image data into useful quantitative data.

In this section, we introduce a number of general conventions for sound data management data. We
zoom deeper into what camera trap data exactly is. For each type of camera trap data (metadata,
media, deployments, observations), we focus on how to best manage these, and what data
management platforms you can use to facilitate you in doing so.

3.1. What are camera trap data
Intuitively, we associate camera trap data with the media files captured by the cameras. But to be
able to use these for research they need to be documented with additional information. Media files
should be classified to know what species were observed. Information on camera deployment,
duration, location, alignment and sampling methodology is needed to know when, where and how
likely those species were to be observed. Finally, we need information about the project/study as a
whole to know the scope and who was involved.

Overall, we can distinguish four types of camera trap data:

• Project metadata: information about the camera trap project/study as a whole

• Media files: images, videos or sound files captured by the cameras, including their EXIF metadata

• Deployments: information regarding the camera location and alignment, the sampling duration
and covariates. Typically not automatically registered by the camera.

• Observations: information regarding what can be seen or heard on the media files (i.e. objects of
interest), such as animals, humans or vehicles. The aim is typically to record what animal species
were observed, optionally including information on their group size, life stage, sex and behaviour.

These data can be organized in different ways, based on personal preference or what data
management system is used. We can however identify a number of core concepts, hereafter referred
to as classes, that constitute a “model” for camera trap data (see Figure 1). Those classes are project,
organization, participant, deployment, location, device, media, sequence and observation.
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Figure 1. Class diagram for camera trap data, constituting of different classes (boxes) and relationships
(lines). Mandatory classes are dark blue, optional classes light blue. The line ends represent the cardinality
of the relationship, with 0| zero or one, 0< zero to many, |< one to many, and || exactly one. A deployment
for example has zero to many media, while a media belongs to exactly one deployment.

3.2. Project Metadata
Project metadata document a camera trap project/study as a whole. Who was involved, what was the
rationale, what sampling methods were used and what was the scope? Projects can vary a lot in size
and are sometimes part of meta-studies or subdivided in subprojects to better manage their
hundreds of thousands of deployments (e.g. Snapshot USA [https://www.snapshot-usa.org/]). Describe
projects at a level that makes sense. Is it possible to identify a person that can make decisions or
answer questions about the project? Is it easy to describe the methodology? If the answer to those
questions is no, then it might be better to consider those separate projects. Also note that we
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strongly recommend publishing data at project level, i.e. one dataset for one project (see Section 4).

When published, project metadata are a substantial part of the dataset metadata (see Figure 2),
allowing others to discover your dataset when searching for certain keywords and to assess if it fits
their research needs. When describing your project, think about what others would need to
understand it. We recommend to cover the following aspects (but do not let perfection be the enemy
of good):

• Title

• Identifier and/or acronym

• Description (including rationale)

• Contributors and their roles (including organizations)

• Link to website

• Keywords

• Funding

• Sampling design (simple random, systematic random, etc.)

• Resulting geographic scope

• Capture method (type of sensor, motion detection and/or time lapse)

• Capture schedules (continuous, nightly, etc.)

• Capture outages and unplanned events

• Resulting temporal scope

• Classification method (experts, crowdsourcing, AI)

• Classification granularity and scope (i.e. which detectable organisms were classified: all animals,
mammals only, known individuals only, etc.)

• Resulting taxonomic scope

• Data filtering before publication

Data management systems typically organize this information into the following classes: project,
subproject, organization and participant (see Figure 1).
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Figure 2. Screenshot of a camera trap dataset [https://www.gbif.org/dataset/8a5cbaec-2839-4471-9e1d-

98df301095dd] published on GBIF (Cartuyvels et al. 2022). A substantial part of its metadata are derived
from the project metadata.

3.2.1. Participants and roles

A participant is a person associated with a camera trap project. Information typically captured about a
participant is their first name, last name, email, and ORCID. The role(s) of a participant is defined in
relation to a project (e.g. principal investigator, contact person) and organization (e.g. researcher)
(see Figure 1). Different names are used for similar roles (see Table 3). We recommend simplifying
those to a limited set of controlled values (e.g. package.contributors.role [https://camtrap-dp.tdwg.org/

metadata/#contributors.role]) when publishing data.

Table 3. Participant roles in camera trap studies, as defined by different formats and data management
systems.
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3.3. Media files
Media files are the raw data a camera trap collects. For most camera trap studies, these will be images
(see Figure 3 for an example), but modern camera traps can record other types of media types as
well, such as video or sound. Videos can capture animal behaviour in more detail than images and are
often suitable for outreach, but require more battery power, larger file sizes and are harder to
process.

An often used compromise is to take a series of images when a camera is triggered (e.g. 10 images, 1
second apart). When processing the media files, those related images can be combined in a sequence.
A sequence not only combines images resulting from a single trigger, but also consecutive triggers
that fall within a preset independence interval (e.g. 120s). That way, continued activity is captured in
a single sequence/event (see Table 4).
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Figure 3. An image captured by a camera trap deployed as part of the MICA project (Life MICA 2019). It is
the fifth of a series of ten images and indicates the date, time and temperature. It is a black and white
photo of a creek occupied by three birds: a grey heron (Ardea cinerea) in the foreground and a female and
male mallard (Anas platyrhynchos) in the background. Source [https://multimedia.agouti.eu/assets/6d65f3e4-

4770-407b-b2bf-878983bf9872/file].

Table 4. A series of images, resulting from 3 consecutive triggers and captured in one sequence. Source
[https://camtrap-dp.tdwg.org/example/00a2c20d/#79204343].

Trigger Media ID Timestamp File path

1 e68deaed 2020-06-12T04:04:29Z https://multimedia.ago
uti.eu/assets/
e68deaed-a64e-4999-
87a3-9aa0edf5970d/
file

1 c5efbcb3 2020-06-12T04:04:30Z https://multimedia.ago
uti.eu/assets/
c5efbcb3-34f5-4a59-
bc15-034e01b05475/
file

1 07eee194 2020-06-12T04:04:31Z https://multimedia.ago
uti.eu/assets/
07eee194-85c7-4586-
96be-7b42ff6f1132/file
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Trigger Media ID Timestamp File path

1 479a93c4 2020-06-12T04:04:31Z https://multimedia.ago
uti.eu/assets/
479a93c4-bc70-4e91-
9ab5-b058df232ed0/
file

1 6d65f3e4 2020-06-12T04:04:32Z https://multimedia.ago
uti.eu/assets/
6d65f3e4-4770-407b-
b2bf-878983bf9872/
file

1 5ba57018 2020-06-12T04:04:32Z https://multimedia.ago
uti.eu/assets/
5ba57018-fd06-4319-
bc80-ba6efa076c7c/
file

1 c39a0749 2020-06-12T04:04:33Z https://multimedia.ago
uti.eu/assets/
c39a0749-b8db-4853-
81c4-32b9a99868ca/
file

1 d2ed4389 2020-06-12T04:04:34Z https://multimedia.ago
uti.eu/assets/
d2ed4389-14e6-45d7-
b67d-b52d3cffd0fb/file

1 51549c25 2020-06-12T04:04:35Z https://multimedia.ago
uti.eu/assets/
51549c25-e565-4ece-
a26e-12442ccc3fcb/file

1 b78bb29f 2020-06-12T04:04:35Z https://multimedia.ago
uti.eu/assets/
b78bb29f-fbf3-49b0-
911b-ca4e5a95d801/file

2 d6785b65 2020-06-12T04:04:41Z https://multimedia.ago
uti.eu/assets/
d6785b65-24fa-4663-
8539-e5fb261d069d/
file

2 2b860458 2020-06-12T04:04:42Z https://multimedia.ago
uti.eu/assets/
2b860458-742b-4fca-
937c-2a27742dccb0/
file

2 d45648b9 2020-06-12T04:04:43Z https://multimedia.ago
uti.eu/assets/
d45648b9-76d1-4500-
898c-dd3c3f31a0b8/
file
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Trigger Media ID Timestamp File path
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uti.eu/assets/
b7792672-6a31-484a-
a97b-e19e34657021/file

2 1683dd3b 2020-06-12T04:04:47Z https://multimedia.ago
uti.eu/assets/
1683dd3b-7791-493a-
84c6-1bb50541fd97/file

3 e6c63f88 2020-06-12T04:04:49Z https://multimedia.ago
uti.eu/assets/
e6c63f88-a31f-4f06-
9410-3213baed08ab/
file

3 91a1ba54 2020-06-12T04:04:50Z https://multimedia.ago
uti.eu/assets/
91a1ba54-5e19-4f18-
88f8-8dd0dd3ef836/
file

3 233a2f40 2020-06-12T04:04:51Z https://multimedia.ago
uti.eu/assets/
233a2f40-b0c5-4b93-
90e4-e254d2e148f5/
file
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Trigger Media ID Timestamp File path

3 5e01e638 2020-06-12T04:04:51Z https://multimedia.ago
uti.eu/assets/
5e01e638-d36f-4ca2-
957d-7bbdc76dcc89/
file

3 dadf1718 2020-06-12T04:04:52Z https://multimedia.ago
uti.eu/assets/dadf1718-
90bd-438e-8649-
3663f226072f/file

3 643d63a4 2020-06-12T04:04:52Z https://multimedia.ago
uti.eu/assets/
643d63a4-dd46-4b9d-
b3de-665fe2a46754/
file

3 19744c44 2020-06-12T04:04:53Z https://multimedia.ago
uti.eu/assets/
19744c44-03ea-438f-
9dc7-927e6e494ee1/
file

3 edc345bc 2020-06-12T04:04:54Z https://multimedia.ago
uti.eu/assets/
edc345bc-b58a-4c0d-
8659-89132449cc3c/
file

3 b6e435f8 2020-06-12T04:04:54Z https://multimedia.ago
uti.eu/assets/
b6e435f8-b22b-4916-
8275-5fbff2d84a76/file

3 54c5d869 2020-06-12T04:04:55Z https://multimedia.ago
uti.eu/assets/
54c5d869-8492-4b16-
a72

A camera also records metadata when creating a media file. This can include date and time, camera
settings (like shutter speed, exposure level, flash status) and other properties. For images, this
information is stored as part of the file and is expressed in the Exchangeable Image File Format (EXIF)
(see Table 5). Metadata for videos is less standardized, although some formats like AVI and MOV
support EXIF.

Data management systems typically organize media files and the associated metadata into the
following classes: media, media type and sequence (see Figure 1).

Table 5. Selected properties included in the EXIF metadata of the image in Figure 3.

Property Value

File type JPEG

MIME type image/jpeg

Image width 2048 pixels
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Property Value

Image height 1440 pixels

Horizontal resolution 72 dpi

Vertical resolution 72 dpi

EXIF version 0220

Make RECONYX

Model HYPERFIRE 2 COVERT

Date time original 2020:06:12T06:04:32Z

Time zone offset N/A

Exposure time / shutter speed 1/85

ISO 200

Colour Space sRGB

Flash Auto, Fired

Exposure mode Auto

White balance Manual

Scene capture type Standard

3.3.1. Timestamps

The date and time a media file was recorded is the most important aspect of its metadata. This
information is used to assess when animals were observed and cannot be derived later (in contrast
with e.g. location). Since this information is derived from the camera’s internal clock, it is critical to
verify it is set correctly. We recommend setting the clock to Coordinated Universal Time (UTC)
[https://en.wikipedia.org/wiki/Coordinated_Universal_Time] or local winter time. Disable automatic switching
to summer time and record the used time zone as part of the deployment.

3.3.2. File naming

Media files are best managed by a data management system. If you manage your media files yourself,
then we recommend the following file and directory naming conventions:

• Avoid renaming media file names. Rather, organize media files in one directory for each
deployment. This also prevents raw file names from overlapping across cameras. Note that file
paths may be used as identifiers in classification data.

• Make sure that ordering files alphabetically also sorts them chronologically. This is likely already
the case for sequentially assigned file names (e.g. IMG_4545.jpg). Otherwise, start the name with
the date (YYYYMMDD) or date-time (YYYYMMDD_HHMMSS). This can also be useful for directory names.

• If you are naming files, use snake case (image_1), hyphen case (image-1) or camel case (image1 or
videoFile1) rather than white space (image 1). Avoid special characters.

• Do not store classification information as part of the media file name.

• Be consistent.

# Good
PICT0001.JPG
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20200709_093352.JPG

# Bad: can't be sorted chronologically
09072020_093352.JPG

# Bad: contains classification information
20200709_093352_Ardea_alba_1_Anas_platyrhynchos_male_female.jpg

# Bad: contains spaces and special characters
dep 2021 't WAD

3.3.3. Storage

Due to the large volume of generated data, it is not trivial to securely store, backup and manage
media files. Cloud services or well managed institutional services are recommended, but these come
at a substantial cost. We recommend the use of an online data management system to store your
media files. Some offer this storage for free. It is also very useful if your data storage system can
serve media files over http/https, using allows stable URLs and optionally authentication. This allows
you to directly reference/hotlink media files in a published dataset (see accessURI). Such a service is
provided by e.g. Agouti (Casaer et al. 2019) (through https://multimedia.agouti.eu/assets/), Flickr
[https://www.flickr.com/] (through https://www.flickr.com/services/api/) and Zenodo [
https://zenodo.org/] (through the undocumented https://zenodo.org/record/{record_id}/files/{file}).

3.4. Deployments
A deployment is the spatial and temporal placement of a camera. Deployments end by removing or
replacing the camera, changing their position or swapping their memory card. The resulting media
files are all associated with that deployment and are best organized as such. Deployment information
includes camera location, duration, alignment and settings and other covariates such as bait use,
feature type, habitat, canopy cover, etc. (see Table 6). This information is not captured by the camera
and needs to be recorded manually. Note that even the duration can be longer than the timestamp of
the first and last captured media file.

Data management systems typically organize deployments into the following classes: deployment,
location, camera, deployment group and subproject (see Figure 1).

Table 6. Recorded information for the deployment that generated the image in Figure 3. Source
[https://camtrap-dp.tdwg.org/example/00a2c20d/].

Property Value

Deployment ID 00a2c20d

Start date/time 2020-05-30T04:57:37+02:00 (= 2020-05-
30T02:57:37Z)

End date/time 2020-07-01T11:41:41+02:00 (= 2020-07-
01T09:41:41Z)

Location ID e254a13c

Location name B_HS_val 2_processiepark

Latitude 51.496

Longitude 4.774
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Property Value

Coordinate uncertainty 187 m

Other location information position:above stream

Camera set up by anonymized:3eb30aa

Camera ID 320

Camera model Reconyx-HF2X

Camera delay 0 s

Camera height 1.30 m

Camera depth

Camera tilt -15 °

Camera heading 285 °

Detection distance 3.20 m

Timestamp issues false

Bait use false

Habitat Campine area with a number of river valleys with
valuable grasslands

3.4.1. Column naming

Deployment information is best recorded in a data management system. If you manage your
deployment information elsewhere (e.g. a spreadsheet), then we recommend the following column
naming conventions:

• Use descriptive names, so users have an idea of what information to expect.

• Separate words using snake case (deployment_location_1), hyphen case (deployment-location-1)
or camel case (deploymentLocation1) rather than white space (deployment location 1). Snake case
ensures the highest level of interoperability between systems, camel case is most often used in
data standards.

• Avoid abbreviations to mitigate the risk of confusion, except for well-known words like ID for
identifier.

• Avoid including units and data types. Describe these elsewhere (e.g. in a separate sheet, README
document or Table Schema [https://specs.frictionlessdata.io/table-schema/]), together with the column
definition and controlled values (see Table 7).

• Be consistent.

# Good
scientificName
deployment_group

# Bad: contains spaces
scientific name

# Bad: abbreviated
dep_gr
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# Bad: inconsistent naming
latitude & coordinatesLongitude

# Bad: includes unit or data type
camera_height_meter_double

Table 7. Example of how to describe deployment data in a separate spreadsheet.

Column name Definition Notes Unit Data type Required (y/n)

deploymentID Unique
identifier of the
deployment.

This identifier is
auto-
generated.

string yes

deploymentSta
rt

Date and time
at which the
deployment
started.

Formatted as
YYYY-MM-
DDTHH:MM:SSZ.

datetime yes

deploymentEnd Date and time
at which the
deployment
ended.

Formatted as
YYYY-MM-
DDTHH:MM:SSZ.

datetime yes

latitude Latitude of the
deployment
location.

Uses the
WGS84 datum.

decimal
degrees

number yes

longitude Longitude of
the deployment
location.

Uses the
WGS84 datum.

decimal
degrees

number yes

cameraHeight Height at which
the camera was
deployed.

meters number no

cameraHeading Angle at which
the camera was
deployed in the
horizontal
plane.

Values (0-360)
start clockwise
from north, so
0 = north, 90 =
east, 180 =
south, 270 =
west.

decimal
degrees

number no

3.4.2. Location

A location is the physical place where a camera is located during a deployment. It can be described
with a name, identifier and/or description, but we recommend always to record the geographical
coordinates [https://docs.gbif.org/georeferencing-best-practices/1.0/en/#coordinates-geographic-coordinates].
Those are most commonly expressed as latitude and longitude in decimal degrees, using the WGS84
[https://docs.gbif.org/georeferencing-best-practices/1.0/en/#WGS84] datum.

The coordinates are best determined using a GPS receiver at the location itself. If this is not possible,
use (online) resources and georeferencing best practices (Chapman and Wieczorek 2020) to obtain
those. In addition to the coordinates and geodetic datum (e.g. WGS84) it is important to record the
uncertainty of the coordinates [https://docs.gbif.org/georeferencing-best-practices/1.0/en/#calculating-

uncertainties], which is affected by several factors:
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• The extent [https://docs.gbif.org/georeferencing-best-practices/1.0/en/#extent-of-a-location] of the
location. Note that for camera traps this includes the detection distance, which is typically
between 5 and 20 m.

• The accuracy of the GPS receiver or georeferencing resource. Most GPS receivers obtain an
accuracy of 5 metres in open areas when using four or more satellites (Chapman and Wieczorek
2020). Forest canopy or limited satellite connection can reduce accuracy. Google Maps or Open
Street Maps have an accuracy of 8m (Chapman and Wieczorek 2020).

• The coordinate precision [https://docs.gbif.org/georeferencing-best-practices/1.0/en/#uncertainty-related-

to-coordinate-precision]. The less precise (and closer to the equator) the higher the uncertainty, e.g.
WGS84 coordinates with a precision of 0.001 degree have an uncertainty of 157 m at the equator
(see Table 3 [https://docs.gbif.org/georeferencing-best-practices/1.0/en/#table-uncertainty] in Chapman
and Wieczorek (2020)).

• An unknown datum [https://docs.gbif.org/georeferencing-best-practices/1.0/en/#uncertainty-from-

unknown-datum]. This can range from centimetres to kilometres (Chapman and Wieczorek 2020), so
it is important to always record the datum used by the GPS receiver or georeferencing resource
(WGS84 for Google Maps or Open Street Maps).

• The combined maximum uncertainty is most conveniently expressed as a coordinate uncertainty
in metres, allowing the location to be described with the point-radius-method.

The combined maximum uncertainty is most conveniently expressed as a coordinate uncertainty in
metres, allowing the location to be described with the point-radius-method [https://docs.gbif.org/

georeferencing-best-practices/1.0/en/#point-radius-method].

Most other properties associated with a location such as country and state, but even elevation, slope,
land cover or leaf area index, can be derived from the coordinates using an online resource.

3.4.3. Camera model, settings and alignment

Since a deployment relates to the placement of a camera, it is important to capture information
regarding its model, settings and alignment. The model consists of the manufacturer and model name
(e.g. Reconyx-PC800). Except for the quiet period, most camera settings are typically automatically
recorded as part of the EXIF metadata. The detection distance can vary a lot depending on terrain and
vegetation and is best measured in the field by having someone move in front of the camera at
different distances. The alignment is the physical placement of a camera in 3D space. It consists of
camera height, camera depth, camera tilt and camera heading.

3.4.4. Deployment groups

It can be useful to categorize deployments in deployment groups to facilitate their data management
and analysis. A deployment group can be thematic (e.g. paired deployment), spatial (e.g. private land,
open woodland) or temporal (e.g. summer 2005) in nature (see Figure 4). A single deployment can
belong to zero or more deployment groups. Subprojects are a special kind of deployment group used
to subdivide very large projects containing many thousands of deployments. This facilitates their
management. A single deployment can belong to a single subproject.
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Figure 4. Map showing a selection of deployments from the NC Candid Critters project (Lasky 2016).
Deployments can be categorized differently based on the deployment group(s) they belong to. Left (A):
deployment groups representing site type (forested area, open area, residential yard, trail), right (B):
deployment groups representing property type (private, public). The project also used subprojects to group
deployments per county (not show on figure).

3.4.5. Covariates

Covariates are variables that may affect the behaviour and thus detection of animals. Recording
those is important for further analysis of the data. Bait, feature type and habitat type are commonly
recorded covariates. What and how to record covariates should be consistent within a project, but is
typically not so across projects, unless they form part of a larger well-coordinated research study. To
aid interoperability, we recommend making use of existing classification systems to record
covariates:

• Biomes/ecoregions (Dinerstein et al. 2017)

• Ecological traits:

◦ COMBINE (Soria et al. 2021)

◦ PanTHERIA (Jones et al. 2009)

◦ EltonTraits (Wilman et al. 2014)

◦ AmphiBIO (Oliveira et al. 2017)

◦ GlobTherm (Bennett et al. 2018)

◦ AVONET (Tobias et al. 2022)

◦ Open Traits Network [https://opentraits.org/datasets.html]

• Habitat classification (Jung et al. 2020)

• Land cover products (Yang et al. 2017; Amatulli et al. 2018) (http://www.earthenv.org)

• Land cover type (Buchhorn et al. 2020)

• Leaf Area Index (Law et al. 2008)

• Primary productivity (Zhao et al. 2005)

• Terrain ruggedness index (TRI) (Riley et al. 1999)
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3.5. Observations
Observations are an interpretation of what can be seen or heard on media files. These are not limited
to species observations, but can also indicate whether the media file contains a vehicle, human or
unknown object, or that nothing of interest was observed (blanks). That is why they are sometimes
also called classifications, annotations or identifications. The aim is typically to record what animal
species were observed, optionally including information on their group size, life stage, sex and
behaviour (see Table 8).

Observations are best recorded in a data management system, which will typically organize
observations into the following classes: observation, observation type and sequence (see Figure 1). If
you manage your observation information elsewhere (e.g. a spreadsheet), then we recommend to
follow the same column naming conventions as for deployments.

Table 8. Recorded information for one of the observations that is based on the image in Figure 3. It is
classified at event level (sequence) in the camera trap management system Agouti. Source
[https://camtrap-dp.tdwg.org/example/00a2c20d/#79204343].

Property Value

Observation ID 05230014

Observation type animal

Taxon ID GCHS

Scientific name Ardea cinerea

Count 1

Life stage adult

Classification method human

Classified by Peter Desmet

Classification timestamp 2023-02-02T13:57:58Z

3.5.1. Classification

Unfortunately, camera traps do not provide observations directly. Media need to be classified to
obtain observations. This process can be performed in different steps and with different levels of
precision and granularity:

• Media does or does not contain object(s) of interest.

• Object(s) of interest is a human or vehicle, or cannot be identified.

• Object(s) of interest is an animal, identified at a high taxonomic level (e.g. a rodent).

• Animal is identified at species or subspecies level (e.g. Sus scrofa).

• Animal is identified as a known individual (e.g. wolf Noëlla).

• Other properties of the animal are recorded, such as group size, life stage, sex, and behaviour.

Classification can be done by humans and/or machines. These actors (experts, volunteers, AI) can
reach different levels of precision (see Table 9), based on their expertise (can I reach such a
precision?) and effort (do I want to reach such a precision?). Since classification can be very labour
intensive for larger studies, it is best to use an approach that yields the necessary data efficiently.
Citizen scientists, artificial intelligence and/or classifying events rather than individual media can
help to speed up the process (Green et al. 2020). Whatever the technique, we recommend to always
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record who made the classification and what type of technique (human vs machine) was used.

Table 9. Observation records for four observed ducks, but provided at different levels of precision. Row one
is the result of a classification at a high taxonomic level (family Anatidae). Row two is the result of a
classification at species level (Anas platyrhynchos), but no further characteristics were recorded. Rows
three and four are the result of a classification that further specified one duck to be male and showing
foraging behaviour. Source [https://camtrap-dp.tdwg.org/example/00a2c20d/#14059fd2].

scientificName sex count behavior

Anatidae 4

Anas platyrhynchos 4

Anas platyrhynchos male 1 foraging

Anas platyrhynchos 3

3.5.2. Citizen science

Citizen scientists are volunteers from the non-scientific community that help scientists in their work.
They can contribute to camera trap studies in a number of ways, such as placing cameras and
collecting/swapping memory cards. In a practice called crowdsourcing, researchers can also
distribute the task of classifying media, by presenting these online to a community of citizen
scientists. Each classification helps to confirm or improve the community’s opinion on the observed
species (Swanson et al. 2015; Hsing et al. 2018).

Most projects use established online platforms for crowdsourcing (Fortson et al. 2012; Swanson et al.
2015), (Chimp&See [https://www.zooniverse.org/projects/sassydumbledore/chimp-and-see]), such as
Zooniverse (Simpson et al. 2014), MammalWeb (Bradley 2017), Digivol (Alony et al. 2020) or DoeDat
(Groom et al. 2018). These platforms give access to large, already existing volunteer bases, which is
particularly important if classifications are needed within a short time frame. Note however that
managing a citizen science project takes time and might be more beneficial for larger studies. In
addition to uploading media to a platform, waiting for classifications, downloading consensus
observations and dealing with non-consensus observations, you need to keep the community
engaged and/or attract new members. It is also important to exclude sensitive media from the
process, such as media containing humans (to protect their privacy) and rare species. This will require
some type of preprocessing, which is where artificial intelligence (AI) comes in (Weinstein 2018).

3.5.3. Artificial intelligence

In the context of camera trap research, artificial intelligence (AI) typically refers to the use of
computer vision for classification. These computer models are trained with already classified datasets
and can process millions of media in a fraction of a time it would take a human (Norouzzadeh et al.
2021). The field has seen significant advancements in recent years and models are now able to filter
out blanks and media containing humans, recognize species, count or track individuals, as well as
recognize individual animals (Price Tack et al. 2016; Gomez Villa et al. 2017; Nguyen et al. 2017; Brides
et al. 2018; Norouzzadeh et al. 2021; Yousif et al. 2018). New models are coming out every year, but
especially their incorporation in data management systems will increase their use, especially by users
that have no experience in machine learning. As such, computer vision will likely become the
dominant technique to classify camera trap data in the near future.

Still, computer vision will not entirely replace human classification, since a large and diverse number
of preprocessed data are needed to train the models. Unbalanced training datasets may produce low
performance of the models, such as training datasets with a highly variable number of images of each
species, or small and geographically limited datasets. Additionally, the accuracy of computer vision
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classification is currently still secondary to that of a human expert. A combination of AI-aided
preprocessing and human verification is therefore recommended.

3.5.4. Media- or event-based classification

Classifications can be based on a single media file (typically an image) or an event (typically a
sequence of images). In the latter technique, all media files that belong to the event are assessed as a
whole to determine the species and their number of individuals. This is less time consuming for
human classifiers and can lead to better estimates of group size, since the number of individuals
passing by a camera can be larger than those that can be seen in a single image. The disadvantage of
event-based classification is that it is not possible to split the classification into events that are
shorter than the one that is assessed (the same is true for videos classified as a whole). Nor can those
classifications be used to train computer models, which require media-based training datasets.

As a result, data management systems may favour one technique over the other, or offer both.
Resulting datasets can include media-based, event-based or both types of classifications.

3.5.5. Common or scientific names

Media can be classified using common (e.g. roe deer) or scientific names (e.g. Capreolus capreolus)
for taxa. Common (or vernacular) names are easier to remember and allow for better public
engagement. The downside is that they are subject to translation, can vary regionally, sometimes
refer to different species (e.g. “elk” in North America refers to Cervus canadensis, while in Europe it is
used for Alces alces) and might not exist for every species or language combination. Scientific names
on the other hand follow strict nomenclatural rules, are globally consistent and are not subject to
translation. We therefore recommend to always store the scientific name as part of the observation,
even if only common names are presented to the user.

The list of scientific names that are available for classification in a project is best maintained in a
single reference table. This facilitates the management of taxonomic classification and associated
common names, and allows to restrict classification options to those species that are likely to occur.
More taxa can be added if needed, but only after verification. This practice is used by most data
management systems. To populate such a reference table, we recommend using an authorative
source (see Table 10) and storing the taxon identifiers used by that source as reference.

Table 10. Selection of sources for scientific names, common names and taxonomic information.

Source Taxonomic coverage Use for

Catalogue of Life
[https://www.checklistbank.org/

dataset/9893/names] (Bánki et al.
2023)

All Scientific names
Common names (select
languages)
Taxonomy

World Register of Marine Species
(WoRMS)
[https://www.marinespecies.org/]
(WoRMS Editorial Board 2023)

Marine species (not exclusively) Scientific names
Common names (many
languages)
Taxonomy

Wikipedia [https://en.wikipedia.org/]
(English and other language
versions)

All Common names (many
languages)

Clements Checklist of Birds of
the World (Clements et al. 2022)

Birds Scientific names
Common names (English)
Taxonomy
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Source Taxonomic coverage Use for

IUCN Red List of Endangered
Species
[https://www.iucnredlist.org/]

Mammals Scientific names
Common names (select
languages)
Taxonomy

American Society of
Mammalogists Mammal Diversity
Database
[https://www.mammaldiversity.org/]

Mammals Scientific names
Common names (English)
Taxonomy

3.6. Data management systems
Managing camera trap data can be daunting, especially for larger projects. Luckily, a number of
software tools and platforms have been developed to help researchers with some or all of the aspects
of camera trap data management (Young et al. 2018). These initiatives were often started by research
teams to facilitate their own needs, but some have grown to mature systems that can be used by
anyone. We discuss and recommend five of those below (see Table 11 for an overview of their
features). They support the entire life cycle of camera trap data management:

• Create one or more projects

• Invite collaborators with different levels of access

• Upload media and creating deployments

• Classify media to observations, optionally supported by AI and citizen science

• Manage reference lists of species, locations, covariates, etc.

• Engage the public by making some or all project metadata available on a website

• Export data in a standardized format for further analysis and data publication

• Archive data, including media files

3.6.1. Agouti

Agouti (Casaer et al. 2019) (https://agouti.eu) is an online system for managing camera trap data. It is
maintained by Wageningen University & Research and the Research Institute for Nature and Forest
(INBO), based respectively in the Netherlands and Belgium. Agouti is mainly used by European
projects and is free to use.

Classification is event-based, but animal positions can be recorded at media level, allowing to record
the necessary data for distance analyses (Howe et al. 2017) and random encounter modelling (Marcus
Rowcliffe et al. 2011). AI classification is possible, using a dedicated species classification model that
is updated regularly. Media containing humans are always hidden from the public. Data are stored on
university infrastructure, which also offers long-term archival and hot-linking to media. Project
metadata can be made available via a public portal. Data can be exported as Camtrap DP.

Agouti is a good choice for organizations who want a free full-feature European based service.

3.6.2. Camelot

Camelot (Hendry and Mann 2018) (https://camelotproject.org/) is a local system for managing
camera trap data. It is maintained as a volunteer initiative based in Australia. Camelot is free to use,
open source, available for all major operating systems and requires installation. It is typically used as a
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local desktop application, but can be set up on a server allowing multiple users to connect via their
browser. Classification is media-based with the option to classify multiple media at once. AI
classification is not offered. Data can be exported in a custom format.

Camelot is a good choice for organizations and individuals who want a light-weigh solution they can
manage themselves.

3.6.3. TRAPPER

TRAPPER (Bubnicki et al. 2016) (https://os-conservation.org/projects/trapper) is an online system for
managing camera trap data. It is maintained by the Open Science Conservation Fund, based in
Poland. TRAPPER is mainly used by European projects and is free to use. The software is open source
and requires installation and hosting. Classification is media-based with the option to classify multiple
media at once. AI classification is possible, using existing species classification models. Data can be
exported as Camtrap DP.

TRAPPER is a good choice for organizations who want control over the software and where their data
are stored.

3.6.4. Wildlife Insights

Wildlife Insights (Ahumada et al. 2020) (https://www.wildlifeinsights.org) is an online system for
managing camera trap data. It is maintained by Conservation International, Google and other
partners, based in the United States. Wildlife Insights is mainly used by projects in the Americas and
uses a tiered subscription model (including free tiers). Uploaded media are automatically classified at
media level by AI, using a dedicated species classification model developed by Google. Media
containing humans are always hidden from the public. Further classification has the option to classify
multiple media at once. Data are stored in the cloud, can be used by Wildlife Insights to train AI and
must be made public after a maximum embargo period of maximum 48 months. Project metadata is
always available via a public portal. Data can be exported in a custom format, based on CTMS
(Forrester et al. 2016).

Wildlife Insights is a good choice for organizations who want a full-feature service with powerful AI
and open data requirements.

3.6.5. WildTrax

WildTrax (Bayne et al. 2018) (https://www.wildtrax.ca/) is an online system for managing camera trap
data. It is maintained by the University of Alberta, based in Canada. WildTrax is mainly used by
Canadian projects and is free to use (except for very large projects). Classification is media-based
with the option to classify multiple media at once. AI classification is possible, but only at a broad level
(blanks, animals, vehicles), species classification is not (yet) offered. Data are stored in the cloud.
Project metadata can be made available via a public portal. Data can be exported in a custom format
(with associated R package).

WildTrax is a good choice for organizations who want a free service based in Canada.

Table 11. Comparison of features offered by five data management systems. Features that are the same
for all systems are not shown.

Feature Agouti Camelot TRAPPER Wildlife Insights

Provided as Service Software Software Service

Cost Free Free Free Tiered subscription
model (incl. free)
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Feature Agouti Camelot TRAPPER Wildlife Insights

Open source No Yes Yes No

Supported media
types

Image, Video Image Image, Video Image

Multiple users
roles

Yes Yes (limited) Yes Yes

Supported
languages

English, Croatian,
Dutch, French,
German, Polish,
Spanish

English English Many (via Google
translate)

Media- or event-
based
classification

Event based Media based Media based Media based

AI classification Yes (species
classification)

No Yes (species
classification)

Yes (species
classification)

Integration with
crowdsourcing
platform

Yes (Zooniverse) No Yes No

Project portal Yes No No Yes

Data storage University
infrastructure

Own server Own server or
cloud

Cloud (Google
Cloud Platform)

Data rights
granted to
system

Minimal None None Some (e.g. for
training AI and
summary data
products)

Open data
requirement

No (but
recommended)

No No (but
recommended)

Yes (data can be
kept private for 48
months, project
metadata are
always public)

Media hosting Yes No Yes Yes

Export format Camtrap DP Custom format Camtrap DP Custom format
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4. Publishing camera trap data
Data publication is the process of making biodiversity data open and FAIR (Wilkinson et al. 2016).
Adopting the FAIR principles guarantees that your camera trap data can be found, accessed,
integrated and reused (see Section 4.1) for many applications, from biological use cases (species
distribution modeling, population density estimation, etc.) to providing training data for machine
learning model development. We recommend the use of the GBIF Integrated Publishing Toolkit (IPT)
[https://www.gbif.org/ipt] (Robertson et al. 2014) to do so. It facilitates data publication and registration
with the Global Biodiversity Information Facility (GBIF) [https://www.gbif.org], an international network
and data infrastructure for biodiversity data.

Before you publish through GBIF, you must prepare (see Section 4.2) and standardize your data. Data
standardization is the transformation of data to a specific data exchange format so it becomes
interoperable with other data at GBIF. GBIF supports Camtrap DP and Darwin Core Archive as the data
exchange formats for camera trap data. Recommendations for these formats are provided in Section
4.3 and Section 4.4 respectively.

We strongly recommend publishing camera trap data at project level, i.e. one dataset for one project.
This makes it easier to describe the scope, methodology, contributors, funding sources, etc. in the
metadata. For a general overview on how to publish data to GBIF, see GBIF Secretariat (2018).

4.1. FAIR camera trap data
Imagine you need to aggregate all observations of muskrats recorded in Belgium in 2023. Doing so is
hard if the data are scattered across sources and use different access protocols, field names and
languages. Making these data sources FAIR means organizing them in such a way that everyone
(humans and machines) can find, use, understand and combine them.

The easiest way to make a dataset findable is by providing meaningful metadata (e.g. title,
description and keywords) and depositing it in a research repository (such as the IPT (Robertson et al.
2014) in combination with GBIF). Repositories provide cross-dataset search functionalities and will
assign each dataset a unique identifier so that it can be uniquely referenced and accessed. Adding
an open license to the dataset will allow users to access and reuse the data (in addition to the
metadata), while rich metadata (e.g. methodology) will enable users to determine if the dataset is fit
for their purpose. The most challenging aspect is to make a dataset interoperable so that it can
easily be integrated with other data. This can be achieved by using standards: research repositories
will standardize metadata and Camtrap DP can be used to standardize the data. See also Bubnicki et
al. (2023) (section "Is Camtrap DP FAIR?") for more information on how Camtrap DP enables FAIR data
exchange.

4.2. Preparing data

4.2.1. Stable unique identifiers

Terms like deployments.deploymentID [https://camtrap-dp.tdwg.org/data/#deployments.deploymentID] or
dwc:occurrenceID expect an identifier that is:

• Required to be unique, i.e. it uniquely refers to a record or concept.

• Strongly recommended to be stable/persistent, i.e. it does not change over time and can safely
be referenced.

• Recommended to be globally unique, i.e. it uniquely refers to a record or concept in a global
context.
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If available, we recommend using the identifier assigned by the data management system, as is.
These identifiers will be unique, most likely stable, and sometimes globally unique (e.g. a UUID). They
also allow users (with access) to look up the record in the data management system. We advice
against appending elements to the identifier to make it globally unique, since this makes it more
prone to change. Since datasets can be uniquely identified (e.g. with a DOI), it is sufficient if the
identifier is unique within the dataset.

4.2.2. Sensitive information

Camera trap data may contain sensitive information, such as personal information (e.g. names or
images of living persons), the occurrence of sensitive (e.g. rare or endangered) species, the locations
of actively managed cameras, or even notes and comments not intended for the public. We
recommend following the best practices in Chapman (2020), which favour generalization over
restriction of the record as a whole.

Personal data

Personal data is any information that relates to an identified or identifiable living person. This
information is subject to regulations such as GDPR. In camera trap data, personal data are the names
of participants, their email addresses and the whereabouts of participants who setup the camera
(identifiable by combining the name with the deployment date-time and location). In Camtrap DP,
person names can appear in package.contributors [https://camtrap-dp.tdwg.org/metadata/#contributors],
package.bibliographicCitation [https://camtrap-dp.tdwg.org/metadata/#bibliographicCitation],
deployments.setupBy [https://camtrap-dp.tdwg.org/data/#deployments.setupBy] and
observations.classifiedBy [https://camtrap-dp.tdwg.org/data/#observations.classifiedBy]. In a Darwin Core
Archive, person names can appear in the metadata and terms like dwc:identifiedBy.

We recommend contacting participants to ask if their personal information can be made public and to
anonymize (e.g. anonymized:3eb30aa) or exclude it when they prefer not to. Some data management
system (such as Casaer et al. (2019)) allow users to indicate their preferences and automatically
anonymize their personal data in exports. Note that it may not be possible to permanently remove
personal information from older versions of an already published dataset.

Sensitive media files

Media files containing identifiable persons is a form of personal data that should be identified and
kept private in order to protect the privacy of the persons. The same may be necessary for media files
containing vehicles or picturing camera setup. Media files containing sensitive species may need to
be kept private if they allow to identify the location.

We recommend providing the URL to all media files (in media.filePath [https://camtrap-dp.tdwg.org/data/

#media.filePath] or ac:accessURI [https://ac.tdwg.org/termlist/#ac_accessURI] ), but regulating its access at
the provider level (e.g. https://multimedia.agouti.eu/assets/813bafb2-befe-45fa-b0e3-
080f1f019a70/file). The expected access can be described in media.filePublic [https://camtrap-

dp.tdwg.org/data/#media.filePublic] or ac:serviceExpectation [https://ac.tdwg.org/termlist/#

ac_serviceExpectation]. Note that in a Darwin Core Archive, observations (and media) of humans,
vehicles, setup, etc. are typically excluded.

Sensitive location information

Camera trap data may contain location information of sensitive species. Locations of actively
managed cameras can also be sensitive to vandalism and theft. We recommended following Chapman
(2020) to determine sensitivity (Chapter 2 [https://docs.gbif.org/sensitive-species-best-practices/master/en/

#determining-sensitivity]) and choose an appropriate generalization.

29

https://camtrap-dp.tdwg.org/metadata/#contributors
https://camtrap-dp.tdwg.org/metadata/#bibliographicCitation
https://camtrap-dp.tdwg.org/data/#deployments.setupBy
https://camtrap-dp.tdwg.org/data/#observations.classifiedBy
http://rs.tdwg.org/dwc/terms/identifiedBy
https://camtrap-dp.tdwg.org/data/#media.filePath
https://ac.tdwg.org/termlist/#ac_accessURI
https://multimedia.agouti.eu/assets/813bafb2-befe-45fa-b0e3-080f1f019a70/file
https://multimedia.agouti.eu/assets/813bafb2-befe-45fa-b0e3-080f1f019a70/file
https://multimedia.agouti.eu/assets/813bafb2-befe-45fa-b0e3-080f1f019a70/file
https://multimedia.agouti.eu/assets/813bafb2-befe-45fa-b0e3-080f1f019a70/file
https://multimedia.agouti.eu/assets/813bafb2-befe-45fa-b0e3-080f1f019a70/file
https://multimedia.agouti.eu/assets/813bafb2-befe-45fa-b0e3-080f1f019a70/file
https://multimedia.agouti.eu/assets/813bafb2-befe-45fa-b0e3-080f1f019a70/file
https://multimedia.agouti.eu/assets/813bafb2-befe-45fa-b0e3-080f1f019a70/file
https://camtrap-dp.tdwg.org/data/#media.filePublic
https://ac.tdwg.org/termlist/#ac_serviceExpectation
https://docs.gbif.org/sensitive-species-best-practices/master/en/#determining-sensitivity




Note that camera trap location information is often the same across multiple
deployments. Generalizing the coordinates of the deployment with associated
sensitive information is likely not sufficient to prevent correlational analyses. A
deployments.locationID [https://camtrap-dp.tdwg.org/data/#deployments.locationID]
shared by multiple deployments for example can lead to deductions of
localities/records that are generalized. Make sure to generalize the coordinates for
the location across deployments.

Whatever the selected level of generalization, document it in the dataset metadata and appropriate
terms, so that users are aware. See Table 12 for an example.

Table 12. How to express non-generalized vs generalized location information in Camtrap DP and Darwin
Core. The generalized example assumes a sensitivity of Category 4 [https://docs.gbif.org/sensitive-species-

best-practices/master/en/#cat4]. The coordinate uncertainty of 187 meter is the sum of the GPS precision (30
m) and maximum uncertainty associated with coordinates that have a precision of 0.001 degree (157 m).

Camtrap DP term Darwin Core term Non-generalized Generalized

deployments.latitude
[https://camtrap-
dp.tdwg.org/data/#

deployments.latitude]

dwc:decimalLatitude 51.18061 51.181

deployments.longitude
[https://camtrap-
dp.tdwg.org/data/#

deployments.longitude]

dwc:decimalLongitude 5.65490 5.655

implied dwc:geodeticDatum EPSG:4326 EPSG:4326

deployments.coordinat
eUncertainty
[https://camtrap-
dp.tdwg.org/data/#
deployments.coordinateUnc

ertainty]

dwc:coordinateUncerta
intyInMeters

30 187

package.coordinatePre
cision [https://camtrap-
dp.tdwg.org/metadata/#

coordinatePrecision]

dwc:coordinatePrecisi
on

0.00001 0.001

dwc:georeferenceRemar
ks

source assumed to be
GPS, uncertainty
defaulted to 30 m

source assumed to be
GPS, uncertainty
defaulted to 30 m

dwc:dataGeneralizatio
ns

coordinates rounded to
0.001 degree

Other sensitive information

Text fields such as comments and notes (e.g. deployments.deploymentComments [https://camtrap-

dp.tdwg.org/data/#deployments.deploymentComments] or dwc:occurrenceRemarks) may contain sensitive
information such as person names, sensitive location information or information not intended for the
public. We recommend verifying values and generalizing where necessary (see Chapter 3
[https://docs.gbif.org/sensitive-species-best-practices/master/en/#generalizing-textual-information] in Chapman
(2020)).
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4.3. Camtrap DP
We recommend the use of Camera Trap Data Package (Camtrap DP) to publish camera trap data. It is
specifically designed for this type of data and can retain more information than a Darwin Core Archive
(Bubnicki et al. 2023). Some data management systems directly support it as an export format (see
Table 11), reducing the need for data transformation when publishing through GBIF.

See the Camtrap DP website [https://camtrap-dp.tdwg.org] for term definitions, recommendations and
examples.


At the time of writing, GBIF does not yet support the publication of Camtrap DP in
their production environment. It will be released as a feature in version 3 of the
Integrated Publishing Toolkit (IPT [https://www.gbif.org/ipt]).

Not all information in a published Camtrap DP is currently harvested by GBIF. The GBIF data model
requires it to be transformed to Darwin Core before ingestion. This process is provided by the
write_dwc() [https://inbo.github.io/camtraptor/reference/write_dwc.html] function in the R software package
camtraptor (Oldoni et al. 2023). This function implements the recommendations suggested in this
document. GBIF will be able to process more information from a published Camtrap DP once it has
implemented a new data model (GBIF Secretariat 2022).

4.4. Darwin Core Archive

4.4.1. Why not a sampling event dataset?

With their hierarchical events (deployments, sequences) and resulting observations, it seems logical
to express camera trap data as Sampling-event data [https://www.gbif.org/sampling-event-data] with an
Event core [https://rs.gbif.org/core/dwc_event_2022-02-02.xml] (see Table 13) and an Occurrence
extension [https://rs.gbif.org/core/dwc_occurrence_2022-02-02.xml] (see Table 14). It allows us to provide
detailed (though repeated) information about each type of event and offers the possibility to add a
Measurement Or Facts extension [https://rs.gbif.org/extension/dwc/measurements_or_facts_2022-02-

02.xml] with alignment and other information (mostly relevant for the deployments).

It unfortunately also impedes us from expressing information about the media as an extension,
since the star schema design of a Darwin Core Archive does not allow to relate the Occurrence
extension [https://rs.gbif.org/core/dwc_occurrence_2022-02-02.xml] with an Audubon Media Description
extension [https://rs.gbif.org/extension/ac/audubon_2020_10_06.xml]. It is technically possible to link the
Audubon Media Description extension [https://rs.gbif.org/extension/ac/audubon_2020_10_06.xml] with the
Event core [https://rs.gbif.org/core/dwc_event_2022-02-02.xml], but the media would then not be linked to
the occurrences and not appear on occurrence pages at GBIF.org. The only available option to
express information about the media at an occurrence level would be to use dwc:associatedMedia,
which would reduce it to a (list of) URL(s). License, media type, capture method, bounding boxes, etc.
cannot be provided.

Table 13. Event core [https://rs.gbif.org/core/dwc_event_2022-02-02.xml] with camera trap data. It contains
three types of events: one deployment (with a duration of days), one sequence (with a duration of
seconds) and two media-based events (with a single timestamp). Note that location information is the
same for all events. Source [https://camtrap-dp.tdwg.org/example/00a2c20d/#79204343].
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eventType eventID parentEventID eventDate Location
information

deployment 00a2c20d 2020-05-
30T02:57:37Z/
2020-07-
01T09:41:41Z

51.496, 4.774

sequence 79204343 00a2c20d 2020-06-
12T04:04:29Z/
2020-06-
12T04:04:55Z

51.496, 4.774

media e68deaed 79204343 2020-06-
12T04:04:29Z

51.496, 4.774

media c5efbcb3 79204343 2020-06-
12T04:04:30Z

51.496, 4.774

Table 14. Occurrence extension [https://rs.gbif.org/core/dwc_occurrence_2022-02-02.xml] with camera trap
data. It contains three observations: two media-based classifications of Anas platyrhynchos and one
event-based classification of Ardea cinerea. Information about the media files can only be provided in
dwc:associatedMedia. Source [https://camtrap-dp.tdwg.org/example/00a2c20d/#79204343].

occurrenceID eventID scientificName associatedMedia

e68deaed_2 e68deaed Anas platyrhynchos https://multimedia.ago
uti.eu/assets/
e68deaed-a64e-4999-
87a3-9aa0edf5970d/
file

c5efbcb3_2 c5efbcb3 Anas platyrhynchos https://multimedia.ago
uti.eu/assets/
c5efbcb3-34f5-4a59-
bc15-034e01b05475/
file

05230014 79204343 Ardea cinerea https://multimedia.ago
uti.eu/assets/
e68deaed-a64e-4999-
87a3-9aa0edf5970d/
file |
https://multimedia.ago
uti.eu/assets/
c5efbcb3-34f5-4a59-
bc15-034e01b05475/
file

We therefore recommend expressing camera trap data as an Occurrence dataset with an Occurrence
core [https://rs.gbif.org/core/dwc_occurrence_2022-02-02.xml] and an Audubon Media Description
extension [https://rs.gbif.org/extension/ac/audubon_2020_10_06.xml] (see Table 15 and Table 16). This
treats media as primary data records, which is important given that they are the evidence on which
the observations are based. Event hierarchy can largely be retained as well, since the Occurrence
core [https://rs.gbif.org/core/dwc_occurrence_2022-02-02.xml] allows to group occurrences into events
(dwc:eventID) and parent events (dwc:parentEventID). By providing the event/sequence identifier in
dwc:eventID and deployment identifier in dwc:parentEventID, observations can be grouped just like
they would in an Event core [https://rs.gbif.org/core/dwc_event_2022-02-02.xml] and GBIF.org will
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automatically create event pages for those (see Figure 5). Event duration information however
cannot be provided, but eventDate and samplingEffort can retain most of it. Information about the
deployment location, habitat, sampling protocol, etc. is repeated for every observation in the
deployment.

Term recommendations for the Occurrence core [https://rs.gbif.org/core/dwc_occurrence_2022-02-02.xml]
and Audubon Media Description extension [https://rs.gbif.org/extension/ac/audubon_2020_10_06.xml] are
provided in Section 4.4.2 and Section 4.4.3 respectively.

Table 15. Occurrence core [https://rs.gbif.org/core/dwc_occurrence_2022-02-02.xml] with camera trap data. It
contains the same three observations as in Table 14. The event/sequence identifier is provided in
dwc:eventID, the deployment identifier in dwc:parentEventID. Source [https://camtrap-dp.tdwg.org/example/

00a2c20d/#79204343].

occurrenceID eventID parentEventID scientificNam
e

eventDate Location
information

e68deaed_2 79204343 00a2c20d Anas
platyrhynchos

2020-06-
12T04:04:29Z

51.496, 4.774

c5efbcb3_2 79204343 00a2c20d Anas
platyrhynchos

2020-06-
12T04:04:30Z

51.496, 4.774

05230014 79204343 00a2c20d Ardea cinerea 2020-06-
12T04:04:29Z/
2020-06-
12T04:04:55Z

51.496, 4.774

Table 16. Audubon Media Description extension [https://rs.gbif.org/extension/ac/audubon_2020_10_06.xml] with
camera trap data. It contains the same two media files as referenced in Table 14, but now allows to share
more information per file. Source [https://camtrap-dp.tdwg.org/example/00a2c20d/#79204343].

observationID identifier accessURI CreateDate captureDevice rights

e68deaed_2 e68deaed https://multim
edia.agouti.eu/
assets/
c5efbcb3-
34f5-4a59-
bc15-
034e01b05475
/file

2020-06-
12T04:04:29Z

Reconyx-HF2X https://creativ
ecommons.org/
licenses/by/
4.0/legalcode

c5efbcb3_2 c5efbcb3 https://multim
edia.agouti.eu/
assets/
c5efbcb3-
34f5-4a59-
bc15-
034e01b05475
/file

2020-06-
12T04:04:30Z

Reconyx-HF2X https://creativ
ecommons.org/
licenses/by/
4.0/legalcode
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observationID identifier accessURI CreateDate captureDevice rights

05230014 e68deaed https://multim
edia.agouti.eu/
assets/
c5efbcb3-
34f5-4a59-
bc15-
034e01b05475
/file

2020-06-
12T04:04:29Z

Reconyx-HF2X https://creativ
ecommons.org/
licenses/by/
4.0/legalcode

05230014 c5efbcb3 https://multim
edia.agouti.eu/
assets/
c5efbcb3-
34f5-4a59-
bc15-
034e01b05475
/file

2020-06-
12T04:04:30Z

Reconyx-HF2X https://creativ
ecommons.org/
licenses/by/
4.0/legalcode
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Figure 5. Screenshot of an event page [https://www.gbif.org/dataset/8a5cbaec-2839-4471-9e1d-98df301095dd/

event/79204343-27df-401d-bfbd-80366e848fd5] created by GBIF.org from information provided in an
Occurrence core [https://rs.gbif.org/core/dwc_occurrence_2022-02-02.xml] (based on row 3 in Table 15). Notice
the event ID (a sequence) and parent event ID (a deployment).

4.4.2. Occurrence core

As described above, we recommend to use of an Occurrence core [https://rs.gbif.org/core/

dwc_occurrence_2022-02-02.xml] for expressing camera trap data as a Darwin Core Archive. See Table
17 for term recommendations. These recommendations align with the GBIF quality requirements for
Occurrence datasets (GBIF Secretariat 2020) and use the same terminology (Required, Strongly
recommended, Share if available).

Note that the Occurrence core [https://rs.gbif.org/core/dwc_occurrence_2022-02-02.xml] should only
contain animal observations, so classifications of blanks, vehicles and preferably humans should be
filtered out. The number of records will depend on the size of the study, the classification effort (are
all media classified?), the classification precision (see Table 9) and whether media- or event-based
classification was used. Especially media-based classifications can substantially increase the number
of occurrences, with little added benefit for ecological research. Camtrap DP is designed for both, but
when publishing as a Darwin Core Archive, we recommend only providing event-based observations if
available.
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Table 17. Recommended terms to use when expressing camera trap data as an Occurrence core
[https://rs.gbif.org/core/dwc_occurrence_2022-02-02.xml]. Source [https://camtrap-dp.tdwg.org/example/00a2c20d/#

79204343].

Term Status Example value

type Share if available StillImage

license Share if available https://creativecommons.org/
publicdomain/zero/1.0/
legalcode

rightsHolder Share if available INBO

datasetID Share if available 7cca70f5-ef8c-4f86-85fb-
8f070937d7ab

collectionCode Share if available Agouti

datasetName Share if available Sample from: MICA - Muskrat
and coypu camera trap
observations in Belgium, the
Netherlands and Germany

basisOfRecord Required MachineObservation

dataGeneralizations Share if available coordinates rounded to 0.001
degree

occurrenceID Required 05230014

individualCount Strongly recommended 1

sex Share if available

lifeStage Share if available adult

behavior Share if available

occurrenceStatus Strongly recommended present

occurrenceRemarks Share if available

organismID Share if available

eventID Strongly recommended 79204343

parentEventID Strongly recommended 00a2c20d

eventDate Required 2020-06-12T04:04:29Z/2020-
06-12T04:04:55Z

habitat Share if available Campine area with a number of
river valleys with valuable
grasslands

samplingProtocol Strongly recommended camera trap

samplingEffort Share if available 2020-05-30T02:57:37Z/2020-
07-01T09:41:41Z

eventRemarks Share if available camera trap without bait near
game trail | tags: position:above
stream

locationID Share if available e254a13c

locality Share if available B_HS_val 2_processiepark
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Term Status Example value

minimumDepthInMeters Share if available

maximumDepthInMeters Share if available

minimumDistanceAboveSurfaceI
nMeters

Share if available 1.30

maximumDistanceAboveSurface
InMeters

Share if available 1.30

decimalLatitude Strongly recommended 51.496

decimalLongitude Strongly recommended 4.774

geodeticDatum Strongly recommended EPSG:4326

coordinateUncertaintyInMeters Strongly recommended 187

coordinatePrecision Share if available 0.001

identifiedBy Share if available Peter Desmet

dateIdentified Share if available 2023-02-02T13:57:58Z

identificationRemarks Share if available classified by a human

taxonID Share if available https://www.checklistbank.org/
dataset/COL2023/taxon/GCHS

scientificName Required Ardea cinerea

kingdom Strongly recommended Animalia

type

dc:type [https://dwc.tdwg.org/list/#dc_type]

The nature of the resource. Use StillImage if the record is based on an image or sequence of images,
MovingImage if based on a video. One can also use the broader term Image for all records.

license

dcterms:license [https://dwc.tdwg.org/list/#dcterms_license]

The licence under which the data record is shared. Very likely this will be the same licence as the one
used for the dataset as a whole, but it is possible to deviate (Waller 2020). To enable wide use, we
recommend publishing data under a Creative Commons Zero waiver [https://creativecommons.org/

publicdomain/zero/1.0/] and to provide it as a URL: https://creativecommons.org/publicdomain/zero/
1.0/legalcode. In Camtrap DP, this term corresponds with the path of the licence that has the scope
data in package.licenses [https://camtrap-dp.tdwg.org/metadata/#licenses], although there it is specified
for the dataset as whole, rather than per record.

rightsHolder

dcterms:rightsHolder [https://dwc.tdwg.org/list/#dcterms_rightsHolder]

The person or organization (i.e. participant) owning or managing rights over the resource. In all
likeness the organization that decided under what license the data are published and/or the publisher
of the data (i.e. the organization selected as publisher when registering a dataset with GBIF). Use an
acronym if the organization has one. In Camtrap DP, this term corresponds with the title of the
collaborator that has the role rightsHolder in package.contributors [https://camtrap-dp.tdwg.org/
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metadata/#contributors].

datasetID & datasetName

dwc:datasetID & dwc:datasetName

Respectively the identifier and name of the dataset. For dwc:datasetID we recommend using a stable
URL or identifier that allows users to find information about the source dataset/study. In order of
preference: dataset DOI (https://doi.org/10.15468/5tb6ze), study URL (http://n2t.net/ark:/63614/
w12001317), or study identifier used by the data management system. In Camtrap DP, this term
corresponds with package.id [https://camtrap-dp.tdwg.org/metadata/#id], unless a better identifier is
available (e.g. a DOI). dwc:datasetName should refer to the title of the dataset/study as referred to by
dwc:datasetID. We recommend using the same value for the title in the metadata. In Camtrap DP, this
term corresponds with package.title [https://camtrap-dp.tdwg.org/metadata/#title].

collectionCode

dwc:collectionCode

The name or acronym identifying the collection or dataset the record was derived from. Traditionally
used to indicate a physical collection, we recommend to provide the name of the data management
system (i.e. virtual collection) the record was derived from. This allows users to search for records
from the same data management system across datasets. Recommended values: Agouti, Camelot,
eMammal, Trapper, Wildlife Insights, etc. In Camtrap DP, this term corresponds with the title of the
(applicable) source in package.sources [https://camtrap-dp.tdwg.org/metadata/#sources].

basisOfRecord

dwc:basisOfRecord

The specific nature of the record. Set to MachineObservation for all records. While humans decide
when and were to deploy a camera trap, and humans or machines (AI) can classify media, the
capturing of the record is done by a machine responding to a sensor. This is critically different from
human observations, where a human is actively in control of the decision whether to record an
organism or not.

dataGeneralizations

dwc:dataGeneralizations

The actions taken to make the published data less specific or complete than in its original form. We
recommend succinctly describing here what sensitive information of the record was generalized and
how. Note that this information can be provided at record level and does not need to apply to the
whole dataset. If important information was omitted altogether, use dwc:informationWithheld.

Examples:

coordinates rounded to 0.001 degree
scientific name generalized to genus

occurrenceID

dwc:occurrenceID
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An identifier for the observation. Use a stable unique identifier. In Camtrap DP, this term corresponds
with observations.observationID [https://camtrap-dp.tdwg.org/data/#observations.observationID].

individualCount

dwc:individualCount

The number of observed individuals. Note that this number is dependent on the precision of the
identifications. In Camtrap DP, this term corresponds with observations.count [https://camtrap-

dp.tdwg.org/data/#observations.count].

sex

dwc:sex

The sex of the observed individual(s). We recommend using the controlled values male and female,
which are based on Camtrap DP and compatible with the GBIF Sex vocabulary [https://rs.gbif.org/

vocabulary/gbif/sex.xml]. In Camtrap DP, this term corresponds with observations.sex [https://camtrap-

dp.tdwg.org/data/#observations.sex].

lifeStage

dwc:lifeStage

The life stage of the observed individual(s). We recommend using the controlled values adult,
subadult, and juvenile, which are based on Camtrap DP and compatible with the GBIF LifeStage
vocabulary [https://registry.gbif.org/vocabulary/LifeStage]. In Camtrap DP, this term corresponds with
observations.lifeStage [https://camtrap-dp.tdwg.org/data/#observations.lifeStage].

behavior

dwc:behavior

The dominant behaviour of the observed individual(s). We recommend using existing or your own
controlled values (e.g. grazing, browsing, rooting, vigilance, running, walking). In Camtrap DP, this
term corresponds with observations.behavior [https://camtrap-dp.tdwg.org/data/#observations.behavior].

occurrenceStatus

dwc:occurrenceStatus

A statement about the presence or absence of the taxon at a location. When reduced to species
observations (filtering out blanks, etc.), camera trap data only contain presence records. Set to
present for all records.

occurrenceRemarks

dwc:occurrenceRemarks

The comments or notes about the observation. These are typically notes (sometimes in the native
language of the author) about the observation and/or observed individual(s) that were not or could
not be recorded in another field. This information is potentially useful to publish, but may contain
sensitive information. In Camtrap DP, this term corresponds with observations.observationComments
[https://camtrap-dp.tdwg.org/data/#observations.observationComments].
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organismID

dwc:organismID

An identifier for an observed and known individual that was recognized by colour ring, ear tag, skin
pattern or other characteristics. Observations with dwc:organismID typically have
dwc:individualCount of 1, unless the dwc:organismID refers to a known group. Unless a globally
unique identifier is available and known for the individual, we recommend using the code/identifier
assigned within the camera trap study to the individual, allowing users to find all observations of this
individual within the dataset. In Camtrap DP, this term corresponds with observations.individualID
[https://camtrap-dp.tdwg.org/data/#observations.individualID].

eventID

dwc:eventID

An identifier for the event the observation belongs to. We recommend providing the identifier for the
event (typically a sequence) as used for event-based classification. Using an Occurrence core, events
will not have their own records, but providing their identifier in dwc:eventID allows users to find all
observations (and media) for a specific event. Use a stable unique identifier. Note that GBIF.org will
automatically group observations with the same dwc:eventID as belonging together. In Camtrap DP,
this term corresponds with observations.eventID [https://camtrap-dp.tdwg.org/data/#

observations.eventID].

parentEventID

dwc:parentEventID

An identifier for a broader event then those identified by eventID. We recommend providing the
identifier of the deployment. Using an Occurrence core, deployments will not have their own records,
but providing their identifier in dwc:parentEventID allows users to find all observations (and media)
for a specific deployment. Use a stable unique identifier. Note that GBIF.org will automatically group
observations with the same dwc:parentEventID as belonging together. In Camtrap DP, this term
corresponds with observations.deploymentID [https://camtrap-dp.tdwg.org/data/#

observations.deploymentID].

eventDate

dwc:eventDate

The date, date-time or date-time interval during which the event occurred. We recommend using a
single timestamp for media-based classifications and an interval - consisting of the timestamps of
the start and end of the event as identified by eventID for event-based classifications. Write
timestamps in the ISO 8601 format (YYYY-MM-DDTHH:MM:SS), use / to indicate an interval and include the
timezone (+02:00) or convert and indicate as UTC (Z). In Camtrap DP, this term corresponds with
observations.eventStart [https://camtrap-dp.tdwg.org/data/#observations.eventStart] and
observations.eventEnd [https://camtrap-dp.tdwg.org/data/#observations.eventEnd], or
observations.eventStart [https://camtrap-dp.tdwg.org/data/#observations.eventStart] if both are equal.

Examples:

2020-07-29T05:38:55Z/2020-07-29T05:39:00Z
2020-07-29T05:38:55Z
2020-07-29T07:38:55+02:00
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habitat

dwc:habitat

A category or description of the habitat in which the event occurred. This is typically the habitat at
the time of deployment, with values repeated for all records of this deployment. Values can be
controlled, ideally using an existing classification system, or free-text descriptions. In Camtrap DP,
this term corresponds with deployments.habitat [https://camtrap-dp.tdwg.org/data/#deployments.habitat].

samplingProtocol

dwc:samplingProtocol

The method(s) or protocol(s) used during the event. We recommend using the controlled value camera
trap. This allows users to search for records with this protocol across datasets.

samplingEffort

dwc:samplingEffort

The amount of effort expanded during the event. We recommend providing the date-time interval the
camera trap was deployed, using the same formatting conventions as eventDate. In Camtrap DP, this
term corresponds with deployments.deploymentStart [https://camtrap-dp.tdwg.org/data/#

deployments.deploymentStart] and deployments.deploymentEnd [https://camtrap-dp.tdwg.org/data/#

deployments.deploymentEnd].

eventRemarks

dwc:eventRemarks

The comments or notes about the event. These are typically notes (sometimes in the native language
of the author) about the deployment that were not or could not be recorded in another field. This
information is potentially useful to publish, but may contain sensitive information. We also
recommend this term for providing other (structured) information associated with the deployment,
such as bait use, feature type or tags, as pipe (|) separated values. In Camtrap DP, this term
corresponds with deployments.deploymentComments [https://camtrap-dp.tdwg.org/data/#

deployments.deploymentComments] and relates to deployments.baitUse [https://camtrap-dp.tdwg.org/data/#

deployments.baitUse], deployments.featureType [https://camtrap-dp.tdwg.org/data/#deployments.featureType]
and deployments.deploymentTags [https://camtrap-dp.tdwg.org/data/#deployments.deploymentTags].

Examples:

camera trap with bait near burrow
camera trap without bait | tags: position:above stream
camera malfunction on 29/06/2020

locationID

dwc:locationID

An identifier for the location. This identifier allows users to find all observations (and media) for a
specific location (across deployments). Use a stable unique identifier. In Camtrap DP, this term
corresponds with deployments.locationID [https://camtrap-dp.tdwg.org/data/#deployments.locationID].
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locality

dwc:locality

The name of the location. This is typically a name or code assigned within the camera trap study. In
Camtrap DP, this term corresponds with deployments.locationName [https://camtrap-dp.tdwg.org/data/#

deployments.locationName].

minimumDepthInMeters & maximumDepthInMeters

dwc:minimumDepthInMeters & dwc:maximumDepthInMeters

The depth (in meters) below the local surface. For (marine) camera trap studies, this is the depth at
which the camera is deployed. We recommend providing either a camera depth or camera height, not
both. In Camtrap DP, this term corresponds with deployments.cameraDepth [https://camtrap-dp.tdwg.org/

data/#deployments.cameraDepth].

minimumDistanceAboveSurfaceInMeters & maximumDistanceAboveSurfaceInMeters

dwc:minimumDistanceAboveSurfaceInMeters & dwc:maximumDistanceAboveSurfaceInMeters

The height (in meters) above a reference surface. For camera trap studies, this is the height at which
the camera is deployed. We recommend providing either a camera depth or camera height, not both.
In Camtrap DP, this term corresponds with deployments.cameraHeight [https://camtrap-dp.tdwg.org/data/

#deployments.cameraHeight].

decimalLatitude & decimalLongitude

dwc:decimalLatitude & dwc:decimalLongitude

The geographic latitude and longitude of the location, in decimal degrees. Latitude values lie between
-90 and 90, longitude values between -180 and 180. For camera trap studies, these are typically
obtained by GPS and recorded in the data management system. We recommend providing the
coordinates as stored in the data management system, unless they need to be
rounded/generalization to protect sensitive information. In Camtrap DP, these terms correspond with
deployments.latitude [https://camtrap-dp.tdwg.org/data/#deployments.latitude] and
deployments.longitude [https://camtrap-dp.tdwg.org/data/#deployments.longitude] respectively.

geodeticDatum

dwc:geodeticDatum

The spatial reference system used for the geographic coordinates. For coordinates obtained by GPS
this is typically EPSG:4326 (i.e. WGS84) (Chapman and Wieczorek 2020). In Camtrap DP, WGS84 is implied
for the terms deployments.latitude [https://camtrap-dp.tdwg.org/data/#deployments.latitude] and
deployments.longitude [https://camtrap-dp.tdwg.org/data/#deployments.longitude].

coordinateUncertaintyInMeters

dwc:coordinateUncertaintyInMeters

The horizontal distance (in metres) from the geographic coordinates describing the smallest circle
containing the location. We recommend 30 meters as reasonable lower limit for coordinates obtained
by GPS, but see Section 3.4.2 for details on what elements contribute to the uncertainty.
Generalized/rounded coordinates in particular will increase the dwc:coordinateUncertaintyInMeters.
In Camtrap DP, this term corresponds with deployments.coordinateUncertainty [https://camtrap-
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dp.tdwg.org/data/#deployments.coordinateUncertainty].

coordinatePrecision

dwc:coordinatePrecision

The decimal precision of the geographic coordinates>, if known. This information is known and we
recommend providing it for generalized/rounded coordinates (e.g. 0.001 for coordinates that were
rounded to 3 decimals). In Camtrap DP, this term corresponds with package.coordinatePrecision
[https://camtrap-dp.tdwg.org/metadata/#coordinatePrecision], although there it is specified for the dataset
as whole, rather than per record.

identifiedBy

dwc:identifiedBy

The person or species classification model that identified the observed individual(s) and assigned the
scientificName. We recommend providing a single name: that of the person or model that made the
(most recent) classification. Although classifying can be broader than assigning a scientific name, it is
likely to involve that aspect for animal observations. Note that this term contains personal data. In
Camtrap DP, this term corresponds with observations.classifiedBy [https://camtrap-dp.tdwg.org/data/#

observations.classifiedBy].

Examples:

Peter Desmet
Western Europe species model Version 1
anonymized:3eb30aa

dateIdentified

dwc:dateIdentified

The date or date-time on which the identification was made. We recommend providing a single
timestamp: that of the classification made by the person or model indicated in identifiedBy. This
information is typically recorded by the data management system. Write timestamps in the ISO 8601
format (YYYY-MM-DDTHH:MM:SS) and include the timezone (+02:00) or convert and indicate as UTC (Z). In
Camtrap DP, this term corresponds with observations.classificationTimestamp [https://camtrap-

dp.tdwg.org/data/#observations.classificationTimestamp].

identificationRemarks

dwc:identificationRemarks

The comments or notes about the identification. We recommend using this term to provide
information on whether the classification was made by a human or species classification model as
well as the degree of certainty if available (often recorded for AI classification). In Camtrap DP, this
term relates to observations.classificationMethod [https://camtrap-dp.tdwg.org/data/#

observations.classificationMethod] and observations.classificationProbability [https://camtrap-

dp.tdwg.org/data/#observations.classificationProbability].

Examples:
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classified by a human
classified by a machine with a degree of certainty of 89%

taxonID

dwc:taxonID

An identifier for scientificName. This identifier allows users to find all observations (and media) for a
specific taxon. Use a stable unique identifier, preferably one assigned by an authorative source. In
Camtrap DP, this term corresponds with the taxonID of the corresponding taxon in package.taxonomic
[https://camtrap-dp.tdwg.org/metadata/#taxonomic].

scientificName

dwc:scientificName

The scientific name of the observed individual(s). In Camtrap DP, this term corresponds with
observations.scientificName [https://camtrap-dp.tdwg.org/data/#observations.scientificName].

kingdom

dwc:kingdom

The kingdom in which the taxon with the scientificName is classified. It allows services like GBIF’s
species name matching [https://www.gbif.org/developer/species] to disambiguate between homonyms.
Most likely Animalia for all records, since camera trap data almost never contain classifications of
plants, fungi or other kingdoms.

4.4.3. Audubon Media Description extension

As described above, we recommend to use of an Audubon Media Description extension
[https://rs.gbif.org/extension/ac/audubon_2020_10_06.xml] for expressing camera trap data as a Darwin
Core Archive. See Table 18 for term recommendations.

Note that the Audubon Media Description extension [https://rs.gbif.org/extension/ac/

audubon_2020_10_06.xml] can contain duplicates, an important difference with Camtrap DP’s media
[https://camtrap-dp.tdwg.org/data/#media] where each file is only listed once. Repeated occurrenceID are
the result of a single event-based observation being related to multiple media files (e.g. observation
05230014 in Table 16). Repeated identifiers are the result of a media file being the source for multiple
observations (e.g. multiple species observed in the same image, such as in media file e68deaed in Table
16). The extension should however contain unique occurrenceID+identifier combinations.

Table 18. Recommended terms to use when expressing camera trap data as an Audubon Media Description
extension [https://rs.gbif.org/extension/ac/audubon_2020_10_06.xml]. Source.

Term Status Example value

occurrenceID Required 05230014

identifier Share if available 6d65f3e4

type Share if available StillImage

comments Share if available marked as favourite

rights Strongly recommended https://creativecommons.org/
licenses/by/4.0/legalcode

44

http://rs.tdwg.org/dwc/terms/taxonID
https://camtrap-dp.tdwg.org/metadata/#taxonomic
http://rs.tdwg.org/dwc/terms/scientificName
https://camtrap-dp.tdwg.org/data/#observations.scientificName
http://rs.tdwg.org/dwc/terms/kingdom
https://www.gbif.org/developer/species
https://rs.gbif.org/extension/ac/audubon_2020_10_06.xml
https://rs.gbif.org/extension/ac/audubon_2020_10_06.xml
https://camtrap-dp.tdwg.org/data/#media
https://rs.gbif.org/extension/ac/audubon_2020_10_06.xml
https://rs.gbif.org/extension/ac/audubon_2020_10_06.xml
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode


Term Status Example value

CreateDate Share if available 2020-06-12T06:04:32+02:00

captureDevice Share if available Reconyx-HF2X

resourceCreationTechnique Share if available motion detection

accessURI Required https://multimedia.agouti.eu/
assets/6d65f3e4-4770-407b-
b2bf-878983bf9872/file

format Share if available image/jpeg

serviceExpectation Share if available online

occurrenceID

dwc:occurrenceID

A foreign key to the occurrenceID in the Occurrence core [https://rs.gbif.org/core/dwc_occurrence_2022-

02-02.xml], to indicate the relation between the observation and the media file(s) on which it is based.
This term can contain duplicates, as this is a many-to-many relationship (see note in Section 4.4.3). In
Camtrap DP, this term corresponds with observations.observationID [https://camtrap-dp.tdwg.org/data/

#observations.observationID], but the relationship between observations [https://camtrap-dp.tdwg.org/data/

#observations] and media [https://camtrap-dp.tdwg.org/data/#media] can be established in several ways:
either directly via observations.mediaID [https://camtrap-dp.tdwg.org/data/#observations.mediaID] or by
selecting media that have the same media.deploymentID [https://camtrap-dp.tdwg.org/data/#

media.deploymentID] as the observation and a media.timestamp [https://camtrap-dp.tdwg.org/data/#

media.timestamp] that falls between the observations.eventStart [https://camtrap-dp.tdwg.org/data/#

observations.eventStart] and observations.eventEnd [https://camtrap-dp.tdwg.org/data/#

observations.eventEnd] of the observation.

identifier

dcterms:identifier [https://ac.tdwg.org/termlist/#dcterms_identifier]

An identifier for the media file. Use a stable unique identifier. This term can contain duplicates, as this
is a many-to-many relationship (see note in Section 4.4.3). In Camtrap DP, this term corresponds with
media.mediaID [https://camtrap-dp.tdwg.org/data/#media.mediaID].

type

dc:type [https://ac.tdwg.org/termlist/#dc_type]

The nature of the resource. Use StillImage for images, MovingImage for videos. Do not use
dcterms:type [https://ac.tdwg.org/termlist/#dcterms_type], because that term expects a URL value.

comments

ac:comments [https://ac.tdwg.org/termlist/#ac_comments]

The comments or notes about the media file. In contrast with eventRemarks and occurrenceRemarks,
notes about the media files themselves are seldom recorded in data management systems. The term
could be used to indicate if a media file was marked as favourite or noteworthy. In Camtrap DP, this
term corresponds with media.mediaComments [https://camtrap-dp.tdwg.org/data/#media.mediaComments]
and relates to media.favorite [https://camtrap-dp.tdwg.org/data/#media.favorite].
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rights

dcterms:rights [https://ac.tdwg.org/termlist/#dcterms_rights]

The licence under which the media file is shared. Note that this applies to file referenced in
accessURI, not the data in the Audubon Media Description extension [https://rs.gbif.org/extension/ac/

audubon_2020_10_06.xml] (these fall under the dataset license). We recommend using the same license
for all media files. To enable wide use, we recommend publishing media files under a Creative
Commons Zero waiver [https://creativecommons.org/publicdomain/zero/1.0/] or Creative Commons
Attribution 4.0 International license [https://creativecommons.org/licenses/by/4.0/] and to provide it as a
URL: https://creativecommons.org/publicdomain/zero/1.0/legalcode or
https://creativecommons.org/licenses/by/4.0/legalcode respectively. Do not use dc:rights
[https://ac.tdwg.org/termlist/#dc_rights], because that term expects a literal value (the full-text copyright
statement). In Camtrap DP, this term corresponds with the path of the licence that has the scope
media in package.licenses [https://camtrap-dp.tdwg.org/metadata/#licenses], although there it is specified
for the dataset as whole, rather than per record.

CreateDate

xmp:CreateDate [https://ac.tdwg.org/termlist/#xmp_CreateDate]

The date-time on which the media file was created. This information is typically extracted from the
EXIF metadata by the data management system. Write timestamps in the ISO 8601 format (YYYY-MM-
DDTHH:MM:SS) and include the timezone (+02:00) or convert and indicate as UTC (Z). In Camtrap DP, this
term corresponds with media.timestamp [https://camtrap-dp.tdwg.org/data/#media.timestamp].

captureDevice

ac:captureDevice [https://ac.tdwg.org/termlist/#ac_captureDevice]

The device(s) used to create the media file. We recommend providing the camera make and model
(e.g. Reconyx-HF2X). In Camtrap DP, this term corresponds with deployments.cameraModel
[https://camtrap-dp.tdwg.org/data/#deployments.cameraModel].

resourceCreationTechnique

ac:resourceCreationTechnique [https://ac.tdwg.org/termlist/#ac_resourceCreationTechnique]

The method(s) used to create or alter the media file. We recommend using this term to provide the
trigger method that was used to capture the media file, as controlled values: activity detection or
time lapse. In Camtrap DP, this term corresponds with media.captureMethod [https://camtrap-

dp.tdwg.org/data/#media.captureMethod].

accessURI

ac:accessURI [https://ac.tdwg.org/termlist/#ac_accessURI]

The URI (Uniform Resource Identifier) that provides access to the media file. Although the term allows
to point to relative file paths or offline storage, we strongly recommend to provide the http/https URL
that serves the media file, if available (see Section 3.3.3). Use a http/https URL that serves the media
file directly (not a HTML page embedding it), so it can be displayed on occurrence pages at GBIF.org.
Camera trap images are typically small enough that it is not necessary to serve a reduced version of
the file. In Camtrap DP, this term corresponds with media.filePath [https://camtrap-dp.tdwg.org/data/#

media.filePath].
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serviceExpectation

ac:serviceExpectation [https://ac.tdwg.org/termlist/#ac_serviceExpectation]

The service expectations users may have of the accessURI. We recommend using the controlled
values online for media files that are publicly accessible over http/https and authenticate for media
files that are kept private over http/https (see Section 4.2.2.2). In Camtrap DP, these values related to
TRUE and FALSE respectively in media.filePublic [https://camtrap-dp.tdwg.org/data/#media.filePublic].

format

dc:format [https://ac.tdwg.org/termlist/#dc_format]

The file format of the media file. We recommend providing the media type (MIME type) using the
controlled values image/jpeg, video/mp4 or video/mpeg of the Audiovisual Core Controlled Vocabulary
for Dublin Core [https://ac.tdwg.org/format/]. Do not use dcterms:format [https://ac.tdwg.org/termlist/#

dcterms_format], because that term expects a URL value. In Camtrap DP, this term corresponds with
media.fileMediatype [https://camtrap-dp.tdwg.org/data/#media.fileMediatype].
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Glossary
activity

Movement in front of a camera. Movement can cause a trigger when certain conditions are met
(e.g. within the detection zone and outside the quiet period). Camera traps are typically deployed
to capture wildlife activity, but may also record movements of humans, vehicles or vegetation.

alignment

Physical placement of a camera. Consists of camera height, camera depth, camera tilt and camera
heading.

artificial intelligence

Ability to perceive, synthesize and infer information as demonstrated by machines, as opposed to
humans/animals. In camera trap research, AI is mainly applied as machine learning to perform
computer vision tasks. See also Section 3.5.3.

bait

Attractant used to encourage animals to investigate a location or specific point within the
detection zone. Baits may be auditory, olfactory, visual, or some combination of these in nature.
Whether bait was used for a deployment is useful to know for analyses, as it can alter the natural
behaviour of animals. Can be expressed as a categorical description (e.g. acoustic, visual, scent) or
a boolean. Also referred to as lure (Meek et al. 2014). deployments.baitUse [https://camtrap-

dp.tdwg.org/data/#deployments.baitUse] in Camtrap DP.

blank

Media without objects of interest. Blanks are typically the result of false triggers such as moving
vegetation or fluctuating light. Marked as such when classifying to facilitate excluding them from
queries.

camera

Device designed to automatically capture media of (wildlife) activity, typically triggered by a
combination of heat and motion. Of a certain make and model and uniquely identifiable by e.g. by
serial number. Also referred to as camera trap, game camera, trail camera, scouting camera or
device.

camera depth

Depth of the (underwater) camera, a component of camera alignment. Typically expressed in
meters below the local water surface. deployments.cameraDepth [https://camtrap-dp.tdwg.org/data/#

deployments.cameraDepth] in Camtrap DP.

camera height

Height of the camera above the ground, a component of camera alignment. Can be expressed in
meters above the ground or as a categorical description (knee height ~ 0.5m, chest height ~ 1.5m,
canopy ~ 3+m in Ahumada et al. (2020)). deployments.cameraHeight [https://camtrap-dp.tdwg.org/

data/#deployments.cameraHeight] in Camtrap DP.

camera tilt

Up or down orientation of the camera, a component of camera alignment. Can be expressed in
degrees or as a categorical description (parallel = 0°, pointed downward = -90° in Ahumada et al.
(2020)). deployments.cameraTilt [https://camtrap-dp.tdwg.org/data/#deployments.cameraTilt] in
Camtrap DP.
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camera heading

Horizontal cardinal orientation of the camera, a component of camera alignment. Can be
expressed in degrees from North or as cardinal directions (N, NW, etc.).
deployments.cameraHeading [https://camtrap-dp.tdwg.org/data/#deployments.cameraHeading] in Camtrap
DP.

Camtrap DP

Camera Trap Data Package. A community developed data exchange format for camera trap data,
maintained under Biodiversity Information Standards (TDWG [https://www.tdwg.org]). See also
Section 4.3, Bubnicki et al. (2023) and the Camtrap DP website [https://camtrap-dp.tdwg.org].

classification

The act of classifying camera trap media, resulting in observations. Not to be confused with
taxonomic classification. Can be performed in different steps and with different levels of precision,
e.g. 1. media does/does not contain object(s) of interest (i.e. blank), 2. object of interest is
human/vehicle/animal or unknown, 3. animal is member of certain taxon (e.g. Sus scrofa,
Rodentia), 4. animal is of certain sex/life stage, is known individual x or shows certain behaviour.
Classification is typically labour intensive and therefore often aided by computer vision, volunteers
and/or classifying sequences rather than individual media files. Also referred to as image
classification, annotation or identification. See also Section 3.5.1.

citizen science

Scientific research conducted with participation from the public. Also referred to as community
science, crowd science, crowdsourcing, or volunteer monitoring. In camera trap research, citizen
scientists can participate in camera trap deployment and classification. See also Section 3.5.2.

cloud computing

Performing computing tasks on a distributed IT infrastructure (“cloud service”). Typically at a cost
(“pay as you go”) in return for better performance and less maintenance.

computer vision

Processing, analysing and understanding of media by machines to aid classification, from object
tracking to species identification. A form of artificial intelligence, typically trained with machine
learning.

covariates

Ecological variables that may affect the behaviour and detection of animals (e.g. bait use, feature
type, habitat, canopy cover). Recording covariates is important for further analysis of the data. See
also Section 3.4.5.

data exchange format

Format used to exchange data between systems (e.g. Camtrap DP and Darwin Core Archive).
Requires data transformation from the source system to the format and from the format to the
target system. Well designed data exchange formats facilitate FAIR data exchange, use open
formats and provide clear definitions. Also referred to as data standard (when approved through a
ratification process).

data management system

Online or desktop application to manage camera trap data. Typically includes functionality to
upload media, add deployment information, classify images, export data, invite participants and
manage a project. See also Section 3.6.
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data repository

Online system for the long-term archival of (research) data (e.g. Zenodo [https://zenodo.org], Dryad
[https://datadryad.org/] and the GBIF IPT [https://www.gbif.org/ipt]). Different from a data management
system which is designed for the management (and not necessarily long-term archival) of data.

Darwin Core Archive

Standardized and widely supported data exchange format for biodiversity data, maintained by
Biodiversity Information Standards (TDWG [https://www.tdwg.org]). See also Section 4.4 and the
Darwin Core text guide [https://dwc.tdwg.org/text/].

deployment

Spatial and temporal placement of a camera to sample wildlife images. A camera placed at a
location between 1 and 15 January 2020 is a different deployment than the same (or different)
camera placed at the same location between 15 and 30 January 2020. Deployments end by
removing or replacing the camera, changing their position or swapping their memory card. Also
referred to as sampling point (Wearn and Glover-Kapfer 2017), trap station session (Hendry and
Mann 2018) or visit (Newkirk 2016). deployments [https://camtrap-dp.tdwg.org/data/#deployments] in
Camtrap DP. See also Section 3.4.

deployment group

Logical grouping of deployments, based on spatial, temporal or thematic criteria. A deployment
can belong to multiple deployment groups. array (O’Connor et al. 2017), camera trap array (Meek et
al. 2014), cluster (Resources Information Standards Committee RISC 2019), paired deployment
(Kolowski and Forrester 2017), site and strata (Sun et al. 2021) are spatial deployment groups.
sampling campaign (Lamelas-Lopez et al. 2020), sampling event (Fegraus et al. 2011) and session
are temporal deployment groups. subproject (eMammal n.d.), survey (Resources Information
Standards Committee RISC 2019; Tobler 2015) and tags are thematic deployment groups. study
areas (Newkirk 2016) can be considered a deployment group or project in its own right.
deployments.deploymentGroups [https://camtrap-dp.tdwg.org/data/#deployments.deploymentGroups] in
Camtrap DP. See also Section 3.4.4.

detection distance

Furthest distance in the detection zone at which the camera detects activity.
deployments.detectionDistance [https://camtrap-dp.tdwg.org/data/#deployments.detectionDistance] in
Camtrap DP.

detection zone

Area of a location in which a camera sensor is able to detect activity.

event

Action that occurs at a specific location for a specific duration. In camera trap research, events
typically refer to animal activity recorded through one or more triggers and forming a sequence,
but other definitions might be used when analysing data. Events can be indicated with
observations.eventID [https://camtrap-dp.tdwg.org/data/#observations.eventID],
observations.eventStart [https://camtrap-dp.tdwg.org/data/#observations.eventStart] and
observations.eventEnd [https://camtrap-dp.tdwg.org/data/#observations.eventEnd] in Camtrap DP. In a
Darwin Core Archive, deployments can also be considered events.

EXIF

Exchangeable Image File Format. A format for storing metadata about a media file (e.g. creation
date and time, format, resolution, shutter speed, exposure level, camera model), typically stored as
part of the media file. media.exifData [https://camtrap-dp.tdwg.org/data/#media.exifData] in Camtrap
DP.
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FAIR

FAIR (meta)data are (meta)data that meet the principles of findability, accessibility, interoperability
and reusability. The FAIR Principles put specific emphasis on enhancing the ability of machines to
automatically find and use the data, in addition to supporting its reuse by individuals. See
Wilkinson et al. (2016).

feature type

Categorical description of a particular physical feature targeted during the deployment, such as
burrow, nest site, or water source. deployments.featureType [https://camtrap-dp.tdwg.org/data/#

deployments.featureType] in Camtrap DP.

file path

String describing the location of a file in a storage system (e.g. data/deployments.csv). When
served over http/https, the domain name and file path constitute the file URL (e.g.
https://raw.githubusercontent.com/tdwg/camtrap-dp/main/example/deployments.csv).

GDPR

General Data Protection Regulation. A European Union regulation [https://gdpr-info.eu/] on
information privacy, designed to enhance individuals' control and rights over their personal
information. See Section 4.2.2.1.

habitat type

Categorical description of the environment and vegetation of a location. Classification systems
exist to express habitat (European Environment Agency EEA 2021; IUCN 2019) or vegetation type
(Vegetation Subcommittee 2016). deployments.habitat [https://camtrap-dp.tdwg.org/data/#

deployments.habitat] in Camtrap DP.

image

Static media file recorded by a camera. Has no significant duration or audio.

independence interval

Minimum duration between consecutive triggers to be considered belonging to separate
sequences. This duration (e.g. 120 seconds) can be defined in a data management system to
automatically group media into sequences. This is different from the quiet period, which is a
camera setting.

individual

Distinct organism, typically an animal.

location

Physical place where a deployed camera is located. A location can be described with a name
and/or identifier and coordinates in a certain reference system (e.g. decimal latitude and longitude
in WGS84). Also referred to as camera location (Newkirk 2016), station (Van Berkel 2014; Zaragozí
et al. 2015), project station (WildCAM 2018) or trap station (Hendry and Mann 2018). Deployment
location with a deployments.locationName [https://camtrap-dp.tdwg.org/data/#

deployments.locationName], deployments.locationID [https://camtrap-dp.tdwg.org/data/#

deployments.locationID], deployments.latitude [https://camtrap-dp.tdwg.org/data/#deployments.latitude],
deployments.longitude [https://camtrap-dp.tdwg.org/data/#deployments.longitude], and
deployments.coordinateUncertainty [https://camtrap-dp.tdwg.org/data/#

deployments.coordinateUncertainty] in Camtrap DP. See also Section 3.4.2.

machine learning

Computational technique that makes use of (training) data and algorithms to imitate the way that
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humans learn, gradually improving accuracy.

media

Media files (plural) captured by a camera. Also referred to as photos (Newkirk 2016). media
[https://camtrap-dp.tdwg.org/data/#media] in Camtrap DP.

media file

A (audio)visual file captured by a camera. Can be an image or video. A media file typically has an
identifier, file name, timestamp when it was created and associated metadata (e.g. EXIF). To
access a media file, one needs to know its file path and have the required access rights. Media with
media.mediaID [https://camtrap-dp.tdwg.org/data/#media.mediaID], media.timestamp [https://camtrap-

dp.tdwg.org/data/#media.timestamp], media.fileName [https://camtrap-dp.tdwg.org/data/#media.fileName],
media.filePath [https://camtrap-dp.tdwg.org/data/#media.filePath] in Camtrap DP. See also Section 3.3.

media type

Standardized expression of a file format (e.g. image/jpeg for an image). Formerly known as MIME
type. media.fileMediatype [https://camtrap-dp.tdwg.org/data/#media.fileMediatype] in Camtrap DP.

observation

Result of a classification, i.e. a record of what can be seen or heard on media-files. Has an
observation type to differentiate between animal and other observations. observations
[https://camtrap-dp.tdwg.org/data/#observations] in Camtrap DP. See also Section 3.5.

observation type

Categorical description of the type of observation. Recorded as part of the classification, allowing
to differentiate between blanks, observations of humans or vehicles and animal observations.
observations.observationType [https://camtrap-dp.tdwg.org/data/#observations.observationType] in
Camtrap DP.

organization

Entity comprising one or more people that share a particular purpose, such as a company,
institution, association or partnership. Organizations can be directly associated with a project (e.g.
as rights holder, publisher) or indirectly via the affiliation of the project participants. An
organization is a package.contributors [https://camtrap-dp.tdwg.org/metadata/#contributors] in
Camtrap DP.

participant

Person associated with a project, performing out one or more roles. Participant information
typically includes name and contact information and is subject to GDPR. Organizations can also be
considered participants. Also referred to as contributor, sometimes user. A participant is a
package.contributors [https://camtrap-dp.tdwg.org/metadata/#contributors] in Camtrap DP. See also
Section 3.2.1.

role

Function carried out by a participant in a project, such as project lead, data manager or volunteer
classifying media. Participants can have multiple roles and roles are typically associated with
different rights in a data management system (e.g. the right to invite new participants). Also
referred to as participant type. package.contributors.role [https://camtrap-dp.tdwg.org/metadata/#

contributors.role] in Camtrap DP. See also Section 3.2.1.

project

Scientific investigation by a number of participants, with a defined objective, methodology, and
taxonomical, spatial and temporal scope. The objective of camera trap projects is typically to study
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and understand wildlife. Also referred to as study. package.project [https://camtrap-

dp.tdwg.org/metadata/#project] in Camtrap DP, where a dataset is associated with one and only one
project. See also Section 3.2.

quiet period

Predefined duration after a trigger when activity detected by the camera sensor is ignored.
deployments.cameraDelay [https://camtrap-dp.tdwg.org/data/#deployments.cameraDelay] in Camtrap DP.

sampling design

Strategy for deploying cameras to facilitate a certain research purpose. Can be expressed as a
categorical description (e.g. simple random, systematic random, opportunistic).
package.project.samplingDesign [https://camtrap-dp.tdwg.org/metadata/#project.samplingDesign] in
Camtrap DP.

sensitivity

trigger sensitivity setting used on a camera sensor.

sensor

Device that detects changes in the environment, such as movement, heat, light, sound, or other
stimuli. Modern camera traps typically use an integrated passive infrared (PIR) sensor that is
designed to detect activity based on a combination of heat and motion.

sequence

Series of media files taken in rapid succession but separated by a time interval less than the set
independence interval and forming an animated record of an event. Also referred to as series
(Bayne et al. 2018).

setup

The act of deploying a camera in the field. Involves alignment, defining the camera settings and
securing the camera to ensure optimal data captures. observations.cameraSetupType
[https://camtrap-dp.tdwg.org/data/#observations.cameraSetupType] in Camtrap DP.

site

Geographic area containing multiple locations.

species recognition

Automated identification and classification of different animal species based on visual or auditory
data captured by camera traps.

subproject

Type of deployment group used to subdivide very large projects into more manageable units.

trigger

Sensor condition that prompts a camera to activate and capture media. Also used to indicate the
series of consecutive media files resulting from that trigger. One or more triggers form a sequence.
Also referred to as burst.

UUID

Universally Unique Identifier (UUID). A type of globally unique identifier that can be generated
without a central registration authority. Example: 6d65f3e4-4770-407b-b2bf-878983bf9872.

video

Moving media file recorded by a camera. Has a specific duration and can include audio.
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