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Abstract

An animal’s welfare state is intrinsically linked to its affective state. Evidence suggests that sentient, conscious animals can experience
a range of affective states, such as pain, fear or boredom as well as positive affects like joy, curiosity, satiation or lust. In the behav-
ioural assessment of animal welfare, there is increasing recognition that it is not simply which behaviours an animal engages in but
also the quality of its movement. Kinematics is an approach which is being more widely applied to the behavioural assessment of
animal welfare. Kinematics is a field of mechanics that describes the movement of points on a body by defining these points in a co-
ordinate system and precisely tracking how they change in terms of space and time. A major opportunity exists for using kinematic
technology to inform our understanding of the emotional state of animals. This review argues that kinematics is a useful methodology
for identifying and characterising movement indicative of an animal’s affective state. It demonstrates that kinematics: i) appears useful
in detecting subtleties in the expression of affective states; ii) could be used in conjunction with, and add extra information to, affective
tests (for example, an approach/avoidance paradigm); and iii) could potentially, eventually, be developed into an automated affective
state detection system for improving the welfare of animals used in research or production. Furthering our knowledge of animal
affective states using kinematics requires engagement from many areas of science outside of animal welfare, such as sports science,
computer science, engineering and psychology.
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Introduction
An animal’s welfare state can be defined as its subjective,
affective appraisal of its environment (Boissy & Lee 2014).
Affective state can be influenced by particular nutritional- ,
environmental- or health-related factors or by an animal’s
(in)ability to express certain behaviours (Webster 1994;
Mellor & Beausoleil 2015). Evidence suggests that sentient,
conscious mammals can experience a range of affective
states including, but not limited to, negative affects such as
pain, thirst, hunger, breathlessness, weakness, nausea, fear,
depression, boredom and helplessness as well as positive
affects like joy, curiosity, satiation and lust (Yeates & Main
2008; Green & Mellor 2011; Panksepp 2011a, 2016). In
order to assess an animal’s welfare, it is necessary to
measure external manifestations of these internal affective
states through physiology (Barnett & Hemsworth 1990;
Rushen 1991), neurobiology (Panksepp 2011b), behaviour
(Dawkins 2004) or, ideally, a combination of these.
There is increasing recognition within animal welfare science
that it is not simply which behaviours an animal engages in but
also how it behaves, or the quality of its movement, that
provide us with information about an animal’s affective state
(Wemelsfelder & Mullan 2014). Which behaviours an animal

displays can be measured using ethograms (Fraser & Broom
1997; Dawkins 2003). Preference tests (Mendl et al 2009;
Boissy & Lee 2014), open-field activity (Luerzel et al 2016),
movements in an elevated plus maze (Hunter et al 2015) or
approach or avoidance behaviour (Aykac et al 2015; Pichova
et al 2016; Powell et al 2016) provide insights into an animal’s
underlying motivation or affect. How an animal behaves, or the
emotional quality underlying their movement, has primarily
been assessed using ‘whole body’ or qualitative behavioural
assessment (Wemelsfelder et al 2000; Wemelsfelder 2007).
Experienced producers, stockspeople, animal handlers and pet
owners have an excellent ability to read the body language of
their animals to get an overall impression of their affective state
(Wemelsfelder 2007; Minero et al 2009; Walker et al 2010;
Rutherford et al 2012; Camerlink et al 2016), despite perhaps
not being able to articulate what features or characteristics of
the body lead them to that impression.
Kinematics is an approach which is being more widely
applied to the behavioural assessment of how an animal
moves and may be able to elucidate the characteristics that
define an animal’s emotional expression. Kinematics is a
field of mechanics that describes the movement of points on
a body by defining these points in a co-ordinate system and
precisely tracking how they change in terms of space and

Universities Federation for Animal Welfare Science in the Service of Animal Welfare




