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There is no standard surveillance system for flat horse-racing in
Sweden, so the surveillance camera placement and quality
varies between tracks. Thorough investigation of the current
monitoring systems used revealed concerns about whether the
stewards have enough time to estimate the number of whip
strikes per horse. It led to the development of a technical so-
lution that can be used in the supervision of whip use in horse-
racing, useful where there are regulations limiting the number
of strikes. Current specifications allow the system to send the
attributes and number of strikes to the stewards. Stewards are
thereby afforded more time to focus on actions that are
important to the final result list. The prototype is a whip with
force sensors placed on both sides of the cushion pad. The
sensors, made of 0.203mm thick polyester, measure an area of
24mm by 275mm and covers the entire padded part. The
sensor is connected to a microcontroller that sends information
to the steward’s office. The whip strike sensor prototype can
distinguish between a wave of the arm that leads to no impact
and a strike, as the force of each strike impact is recorded. The
sensors can be embedded within the body of whips used in a
range of equestrian disciplines. The possibility to register the
properties of whip strikes will help to safeguard the welfare of
horses used in these disciplines and provide information to the
equestrian community that could change the way whips are
used in training and racing.
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Data gathering is often a crucial part of Equitation Science. This
project aimed to develop a tool to aid researchers gathering
positional based data of horses. A data-collection system was
developed, designed to enable cost-effective data acquisition,
storage and presentation. The system includes a GPS-enabled
collar for collection of positional data, as well as a platform for
presenting the gathered data online. The GPS collar in-
corporates a microcontroller which allows tracking of horses
within one metre. Furthermore, it is possible to extend the
capabilities of the device to gather different types of equine
data. The data are uploaded to a server and stored in a rela-
tional database for access via a graphical user interface using a
dedicated website. The interface was developed using
commonly practised interaction design methods such as user
studies, heuristic evaluation and cognitive walkthroughs to
ensure a user-friendly experience. Equitation science experts
contributed to the design of the systems software in addition to
the design and placement of the collar. The system can be used
in Equitation Science projects that require identification of
movement patterns of both individual horses as well as groups
of horses and will be able to provide measures such as distance
and speed of movement. It is able to be easily adapted ac-
cording to the requirements of specific studies, and provides the
possibility to collect objective data from horse’s activities by
removing the effect of the potentially biased human observer,
and might thereby improve the quality of the conclusions in the
scientific study.
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Horses spend 4 to 15 h/d in standing-rest. Deviations from normal
resting behavior can indicate a multitude of welfare problems.
Automating measurement of resting behavior would be helpful for
early identification of welfare problems. A proof-of-concept case
study was used to investigate if a tri-axial accelerometer could be
used to monitor the standing-rest position in horses. Accelerom-
eters (HOBO� Pendant G Data Logger) were positioned on both
hind legs of a horse and set to record g-force values for the x-axis
(pointing upwards), and z-axis (pointing inwards toward leg) at 1-
s intervals. Leg position was filmed for 2-h then scored as standing
square (all 4 legs bearing weight), standing-rest (1 hind leg rested
and not bearing equal weight), or shuffling (leg in motion) for each
1-s of video and for comparison with accelerometer data. Data
were analysed in RTM using a classification Random Forest model.
Seventy-five percent of data were used as training for the
model and 25% for testing. Overall model accuracy was 95% when
both x- and z-axes for both legs were included, and 92% when only
the x-axis was utilised. Sensitivity and specificity (calculated using
x-axis only), and were good for left leg standing-rest (91.6%,
94.8%), right leg standing-rest (91.4%, 98.3%) and standing square
(94.3%, 88.2%), but poor for shuffling (0%, 99.9%). This high level of
accuracy for determining when the horse was in a stand-resting
position provides the first evidence that an accelerometer using a
single axis can reliably measure this aspect of resting behavior in
horses.
Keywords: equine; welfare; rest; behavioral monitoring; acceler-
ometer

38

In search of the origin and definition for the term
‘kreuz’ resp. ‘kreuzanspannen’ (‘back’ resp. ‘bracing
the back’) in equestrian parlance: a review
S. SOLERO 1,*, P. SIMON 2, U. KÖNIG V. BORSTEL 3
1 Johannes Gutenberg University, Mainz, Germany
2Department of Sports Medicine, Rehabilitation and Disease
Prevention, Faculty of Social Science, Media and Sport,
Johannes Gutenberg-University, Mainz, Germany
3University of Gießen, Gießen, Germany

*Corresponding author: susasolero@gmx.de

The terms ‘Kreuz’ resp. ‘Kreuzanspannen’ (‘back’ resp. ‘bracing the
back’) are used frequently. At the same time, they lack a clear
definition and are therefore incomprehensible for many horsemen.
The aim of the present study was to trace their origin, spread and
apparent errors in translation as well as to suggest a definition. For
this purpose, a literature search in German, English and French
equestrian literature for the terms ‘Kreuz/Kreuzanspannen’ and
related anatomical and biomechanical aspects was conducted.
Among the literature investigated, Francois Antoine de Garsault
(1741) and Salomon de la Broue’s (1593) emerged as the earliest
documented use of the term ‘back’ or its equivalents in other lan-
guages. However, the search was further complicated by an abun-
dance of translation errors. For example, in the German translation
of Du Paty’s (1826) treatise, coccyx and pubis have been inter-
changed. Notably, the German Equestrian Federation replaced the
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term with ‘Gewichtshilfen’ (‘weight aids’) in 2012, although it is
unclear whether this term leads to improved understanding. Based
on the most plausible explanations in the investigated literature,
the term ‘Kreuz’ originates from the French word for kidneys and,
essentially refers to the lumbar region of the back which plays a key
role in facilitating the rider’s stability and suppleness. ‘Kreuzans-
pannen’ refers to the action of tilting the pelvis, such that the pubis
is moved forward-upwards and the structures of the ‘Kreuz’ are
tensed, with the purpose of cueing the horse. Ultimately, creation of
an international glossary would be desirable, facilitating faster and
easier communication.
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The aim of the study was to assess practitioners’ understanding
of the terms ‘Kreuz/Kreuzanspannen’ (‘back/bracing the back’).
An online questionnaire with 25 questions assessing partici-
pants’ definition of the terms and anatomical relationships was
distributed. There were 597 respondents of which 319 were
dressage riders (data reported). They included 35 professional
riders (PR) of all skill levels up to Grand Prix, amateur riders
participating (AC, n¼144) or not participating in competitions (A
n¼140). Chi-square tests were used to assess differences in pro-
portion of correct responses between PR, AC and A. Responses
revealed that practitioners’ definitions of the two terms varied
widely. For example, posture and cues were frequently confused.
Professional riders did not necessarily give anatomically more
correct definitions, compared to AC and A (proportion of correct
responses, Chi2: P<0.05). Even though all professional riders
were familiar with the term ‘Kreuz’, all parts of the body except
for the arms were included in their responses. Of the A riders, 100
of 140 were able to correctly identify the anatomical areas for
‘Kreuz’ and 73 were additionally able to assign the corresponding
muscles. With the AC riders, 110 out of 142 correctly identified
both the anatomical areas as well as the corresponding muscles.
In conclusion, general uncertainty about the term ‘Kreuz/
Kreuzanspannen’ prevails. Besides a gain in theoretical knowl-
edge, anatomically correct definitions of the terms would
improve rider’s understanding and therefore reducing miscom-
munication between rider and horse.
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Adaptive Management (AM) is a structured, iterative process of
rigorous monitoring and robust decision-making which aims to
reduce uncertainty over time that has produced positive outcomes
when used in the training custodians of land and animals. It is
becoming widely recognized that substantial changes to horse
management and training are needed if contemporary welfare re-
quirements are to be met. Much of this change involves moving
away from established, often traditional, practice that has largely
been unquestioned. Uncertainty is an unavoidable aspect of change
and it is reasonable to expect any trainer, however proficient, to
experience doubt about implementing newmethods, and to tend to
revert to the familiar even though the outcomes are known not to
be preferable. It is likely that practitioners beginning to change
their training methods to those encompassing the principles of
learning will experience uncertainty. As a structured process for
learning, reflection and refinement, AM is proposed as a useful tool
to support these practitioners, especially to appraise the success of
their training actions (the application of stimuli) and subsequent
reactions (responses) in relation to desired outcome and compari-
son with past behavior, and ultimately to evaluate its impact on
welfare. As successes become more frequent practitioners’ confi-
dence will increase and application of Stimulus-Response-Rein-
forcement continue to improve, becoming more welfare-friendly in
their training. The use of AM at the individual horse level by mul-
tiple practitioners will drive large-scale evidence-based adaptation
of practice and result in global improvements to the welfare of
horses used in equestrianism.
Keywords: equine; training; welfare; change; adaptive manage-
ment; monitoring
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