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Guide dog versus robot dog: assembling visually impaired
people with non-human agents and achieving assisted
mobility through distributed co-constructed perception

Brian L. Due

Department of Nordic Studies and Linguistics, University of Copenhagen, Kobenhavn, Denmark

ABSTRACT
Guide dogs are sense-able agents that can assist Visually Impaired
Persons (VIP) to achieve mobility. But could a guide dog be replaced by
a robot dog? Based on video recordings and ethnomethodological
‘conversation analysis’ of VIPs who are mobile in a street environment
with a remotely operated robodog or a guide dog, respectively, this
paper shows the multisensory and semiotic capacities of non-human
agents as assistants in navigational activities. It also highlights the differ-
ences between their type of agency and sense-ability, and thus their dif-
ferent roles in situations of assisted mobility and disability mobility. This
paper contributes to research in assisted and disability mobility between
humans and non-humans by showing how they work not as individual
agents, but as ‘VIPþguide dog’ and ‘VIPþ robodogþ operator’ assemb-
lages, and by demonstrating that these assemblages distribute and
co-construct the practical perception of the material world which is
necessary for accomplishing mobility.
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Introduction

Dogs are mobile, and they can assist in the mobile activities of human beings. For thousands of
years (Freedman and Wayne 2017), dogs have been used systematically as companions and helpers
– for instance as watchdogs, hunting dogs, sled dogs and herding dogs. Today they also operate as
specialised working dogs in the police force, in the military, as search-and-rescue dogs, detection
dogs, therapy dogs, cadaver dogs and as service dogs. Service dogs – or assistance dogs – are work-
ing dogs specially trained to assist people with disabilities. Examples include mobility assistance
dogs, medical assistance dogs, hearing dogs for the deaf, and guide dogs for the blind. What most
service dogs have in common is that their job is to assist with mobile activities, and that there is in
many countries a legal right for them to enter all areas of public life. Walking together with, and
being guided by, a service dog occurs within ‘phenomenal fields’ (Garfinkel 2002) as
‘microgeographies of everyday life’ (Cresswell 2011), and shows up as a perspicuous setting for
studying ‘micro-mobility’ (Fortunati and Taipale 2017), ‘corporeal mobility’ (Urry 2007), and ‘mobile
formations’ (McIlvenny, Broth, and Haddington 2014).
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However, as technology opens up new opportunities and the development of mobile robots
gains momentum, further questions emerge: Can service dogs be replaced by mobile robots?
Will a robot take over the job of a guide dog? In this paper, I apply an ethnomethodological
approach (Garfinkel 1967) to a praxiological version of the question, namely: How do visually
impaired people who use either a guide dog or a robodog accomplish mobile, navigational activ-
ities? This research question entails a narrow focus on the minute details of naturally and orderly
organised multimodal actions as they occur in situated mobile settings. To research the question,
this article investigates an experimental setting in which a VIP navigates together with, first, a
guide dog, and second, the commercial robodog Spot, controlled by a human operator
(Figure 1).

The paper explores assisted and disability mobility with regards to visual impairment, guide
dogs and robots. It contributes to the intersection between disability and mobilities, as sug-
gested by Goggin (2016, 533) who states in Mobilities, that the ‘strategically important zone
where disability is crucially important is the shaping of new aspects of society and social rela-
tionships with digital technologies.’ My research presented in this paper is a contribution to
mobility research in the form of insights into assisted and disability mobilities in the context of
non-human agents that combine with a VIP as emerging assemblages. This paper will demon-
strate how the different assemblages produce joint mobile actions based on the co-construction
of distributed perception (cf. Due, 2021a). Multisensory perception of the world in assisted mobil-
ity settings is not a property of an individual’s cognitive processes, but rather of an emerging
and socially accountable assemblage – in this case either the ‘VIPþ robodogþ operator’ or the
‘VIPþguide dog’, that builds actions in concert. In both cases there is a ‘bodily contact space’
(Cekaite 2016, 40) between the agents. But as I will show in this paper, the harness has a
‘functional signification’ (Garfinkel 2002, 84) as a tool for achieving a ‘mediated haptic sociality’
(Due, 2021c) necessary for being mobile as an assemblage.

Materials and methods

Applying an ethnomethodological framework

Ethnomethodology is a branch of sociology that deals with aspects of social order and know-
ledge in situ as practical accomplishments. Focusing on social activities as situated, mobile
human productions – the thisness (haeccity) (Garfinkel 2002) of whatever is occurring – this
approach seeks to analyse the intelligibility and accountability of social activities ‘from within’
those activities themselves. As society is always in the making, in flux, in movement, each and
every situation is, strictly speaking, new. Garfinkel highlights the fact that we cannot imagine

Figure 1. Left, VIP is guided by her guide dog. Right, VIP is guided by a robodog (Spot).
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society – rather, it is ‘only actually found out’ (Garfinkel 2002, 96). This implies a respecification of
practices otherwise taken for granted within sociology, psychology, linguistics, and so on. A priori
representational methods are not regarded as sufficient, since the details of action and inter-
action can only be examined in and through each case. Consequently, each and every finding is
discovered – and its particular details, as locally and endogenously produced, cannot be imag-
ined. Furthermore, coordinated action between human beings does not require shared meanings
or a shared understanding of each other’s ‘inner mental states’ (Edwards 1997). This makes it an
ideal approach for studying interactions with non-human agents, because we ‘only’ study observ-
able actions. Likewise, perception is not regarded as just a cognitive experience, but also as
something tied practically to particular circumstances (Gibson 1979) and accomplished within
social interactions as observable actions (Nishizaka 2020; Goodwin 2007; Due 2021a; Eisenmann
and Lynch 2021; Garfinkel 1952; Cekaite 2020). When deployed in combination with conversation
analysis, ethnomethodology can show how sequential organisation underpins human sociality
(Kendrick et al. 2020; Sacks, Schegloff, and Jefferson 1974; Schegloff 2007). This approach, abbre-
viated to EM/CA, therefore enables the study of interactions between humans and non-humans.

An ethnomethodological and video ethnographic approach to mobility, as represented in
Mobilities, has explored cycling (Lloyd 2017, 2019; McIlvenny 2015) for instance, as well as the
use of technology while walking (Laurier, Brown, and McGregor 2016; Licoppe 2016). As such, an
ethnomethodological approach to mobile activities fits nicely with what Sheller and Urry talk
about as a new mobilities paradigm that problematises sedentarist theory that ‘treats as normal
stability, meaning, and place, and treats as abnormal distance, change, and placelessness’
(Sheller and Urry 2006, 208). This paper makes a further contribution to the mobilities paradigm
by highlighting how mobility is tied to perception and its social and co-creative nature, even in
the context of non-human agents.

An EM/CA approach to visual impairment and the practice of navigating

EM/CA research on visual impairment dates back to the early days of ethnomethodology (see
Robillard 1999). Garfinkel calls marginal cases involving VIPs ‘natural experiments’ (Rawls,
Whitehead, and Duck 2020, 8ff), because their mobile practices may reveal taken-for-granted
aspects of ordinary society. Psathas is particularly interested in one of the most obvious issues of
vision loss: how to be mobile in the world. In several studies (e.g. Psathas 1976, 1992) he investi-
gates navigation, mobility, orientation, wayfinding and walking and shows them to be practical
accomplishments. Relieu, too, focuses on walking and talking, demonstrating the spatial embed-
dedness of talk in several publications (Morel and Relieu 2011; Qu�er�e and Relieu 2001; Relieu
1994). Due and Lange study the use of the white cane (Due and Bierring Lange 2018a), the
guide dog (Due and Lange 2018), and obstacle detection (Due and Bierring Lange, 2018b) in
mobile contexts. They show, for instance, how obstacle detection is accomplished on the move
and highlight the almost unimaginable issues that arise when dealing with the irregularities of
societal objects such as signs and bikes. Von Lehn (2010) and Kreplak & Mond�em�e (2014) study
mobility in museums, highlighting some of the tactile resources used by VIPs when exploring
objects in spatial settings. The key insights from these ethnomethodological studies of naviga-
tion are that, for the VIP, walking is finely organised in minute detail, it requires both multisenso-
rial perception and co-operative resources, such as a white cane, a companion, technology, or a
guide dog in order to succeed, and also that problems may arise that cannot be anticipated in
exact detail beforehand.
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An EM/CA approach to non-human interaction

Ethnomethodological research has shown that it is possible to study interspecies interaction as
practical action (cf. Goode 2007; Laurier, Maze, and Lundin 2006). The projection of the next rele-
vant actions is key for sociality to evolve, and for joint action and activity to be accomplished.
This is shown consistently in EM/CA (Auer 2005; Goodwin 2002; Mondada 2006; Schegloff 1984;
Streeck 1995; Streeck and Jordan 2009). There is also strong evidence of sequence and prefer-
ence organisation in other animal interaction (Rossano 2013). Ethnomethodological research on
VIPs and guide dogs has shown how there is a finely embodied, coordinated monitoring
between dogs and their owners on the move, with a particular focus on gaze and head direction
(Mond�em�e; 2011a). Studies have shown how interspecies coordination is accomplished
(Mond�em�e 2020) without taking into consideration what kind of agent a dog ‘really is’ compared
to a human. Rather, the emphasis is on how they accomplish current situated activities together,
moment by moment, in mobile settings. While this line of ethnomethodological research has
illustrated shared walking and ‘interspecies intercorporeality’ (Due 2021c), work still remains to
be done on precisely how, when navigating, obstacle detection is embedded in an interactional
semiotic ecology of distributed perception between the sense-able agents.

In this paper, I contrast interactions involving a guide dog with those involving a robodog
(Spot) equipped with artificial intelligence (AI) and with sensing and semiotic capabilities. Prior
studies of robotic guide dogs and mobility dogs as assistive technologies (Estrada 2016;
Manduchi and Kurniawan 2018) are scarce, and have only been conducted using robotic proto-
types in experimental situations. Examples include the renowned MELDOG project (Tachi et al.
1981) and other forms of simple, computer vision-based guidance systems, which resemble suit-
cases on wheels (e.g. Guerreiro et al. 2019; Iwatsuka, Yamamoto, and Kato 2004) or are designed
as flying drones (Folmer 2015). A few studies have tried to compare dogs with robot dogs, e.g.
focusing on how to embody the appeal of dogs in physical robots (Konok et al. 2018; Krueger
et al. 2021) or how to enjoy walking with a digitally augmented robot dog (Norouzi et al. 2019).
However, these mobile robots are not only highly experimental, but also move using wheels.
Spot, on the other hand, is a robot with legs – a mobile machine that enables locomotion on
uneven surfaces and can navigate stair-like obstacles. In addition, Spot is already commercially
available. Studying dog and robot interactions, Kerepesi et al. (2006, 92) suggest that ‘more
attention should be paid in the future to the robots’ ability to engage in cooperative interaction
with humans’. This paper is a response to that call.

In the last couple of years, human-robot interaction (HRI) has also been examined through
video-based analysis, using an ethnomethodological conversation analytic perspective. While to
my knowledge no research so far has examined four-legged robots in social interaction from an
EM/CA perspective, past research has shed light on the use of permanently fixed robots like
Pepper (Due 2019) and Nao (Pelikan and Broth 2016) – as well as autonomous setups (Gehle
et al. 2017), more experimental moving robots (Yamazaki et al. 2019) and quasi-autonomous sys-
tems such as telepresence robots (Due, 2021b). Physical robots typically have senses capable of
processing information about the local environment and with a material structure that occupies
positions in space. Interactions with intelligent robotic systems change the situation from a
human participation framework (Goffman 1974) to a ‘synthetic situation’ (Knorr-Cetina 2009),
which has consequences for practical action. Findings from EM/CA analysis of human-robot inter-
action suggest that the design and development of robots seldom takes into account the
detailed sequential responsiveness and pragmatics of human action formation and interaction
(Albert, Housley, and Stokoe 2019; Pitsch 2016). This paper contributes to EM/CA research in
human-robot interaction by showing how assisted mobility is possible based on co-creative per-
ceptive actions within emerging assemblages.
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Data and methodology

The data in this paper was collected as part of the research project BlindTech, studying visually
impaired people’s use of new technologies. The video ethnographic data is from a study con-
ducted within an experimental setting. The visually impaired participants were asked to walk
along a designated outdoor route, from building A to building B (Figure 2).

In this paper, I focus on one visually impaired person who walked the route first with her guide
dog and then with the robodog. Along the specified route, the VIP had to navigate around a pallet (a
15 cm raised wood construction) and a cargo bike, both placed on the pavement. The VIP knew from
the outset that she would need to pass these objects, but she did not know their whereabouts. As
the route was more familiar the second time, the two situations are not strictly comparable. However,
this is not considered problematic because the goal of the study is not to predict the outcome by
introducing different variables, nor to work with randomisation or statistical models. Except for the
design of the route, there were no formalised protocols, nor any strict procedures for the experimen-
tal design. The goal was not to compare according to equal measurements, but to provide know-
ledge on the enacted and embodied practices. The video-recorded actions can be regarded as
naturally organised within the situation (Garfinkel 1991).

The robot known as Spot has several sensors and video cameras, as well as advanced AI algo-
rithms that enable computer vision and 3D mapping of the environment. The robot is currently
controlled remotely by an operator, but it autonomously coordinates its micro-movements and
obstacle detections, which reduces the risk of overturning and/or collision. While the robot can
be programmed to walk a specific route in a completely autonomous fashion, it is not yet con-
sidered safe enough for legal use by VIPs. While the operator controls the robodog’s overall dir-
ection and pace, the robot autonomously adjusts to local environments and obstacles,
maintaining its balance, direction, pace, and so on. The operator controls the robot via a joypad
with a screen on which he has visual access to the robot’s point of view through its onboard
cameras. He controls it by moving a joystick to determine its direction and pace. For example, if
the operator steers the robot towards an obstacle, it will autonomously either step over it or, if
it is ‘un-stepable’, avoid collision by turning away and around, using its sensor capacities. The
operator can in advance set the obstacle detection and distance parameters for avoiding colli-
sion. In this experiment the robot is set to autonomously swerve away from obstacles when it is
about 30 cm from them. It is the operator who then gets it back on track. From an analytical

Figure 2. (A) The path that the visually impaired person is navigating. (B) The robodog Spot. (C) The operator who controls
the robodog.
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perspective it is impossible to separate all the operator’s actions from the robot’s autonomous
micro adjustments. They melt together into a merging assemblage.

In this experiment, two VIPs each walked the route six times in one day, using a white cane,
a guide dog and a robodog respectively. The VIPs participated in the experiment voluntarily, and
they have been anonymised in this paper, in accordance with national GDPR rules. In this
research there is no engagement with any form of personal data. Furthermore, this is not consid-
ered to be animal research, since it was not an experimental laboratory study and since the dog
was owned by, and under the supervision of, the VIP involved. This experimental study was per-
mitted by, and conducted on the property of, the Teknologisk Institut, Denmark. Further
approval of the study was not required. Video material was used for capturing natural interaction
as it happens. Transcripts of specific excerpts have been chosen to show the sequential organisa-
tion of both talk-in-interaction and embedded bodily actions. The aim was to provide a close
representation of the actual actions in a video excerpt and perform a detailed analysis. This, of
course, is not ‘objective’ data, but data constructed through the different research phases (Ochs
1979). The notation system follows the Jeffersonian (Jefferson 2004) system for verbal transcripts,
with frame grabs included from the video. Each image from the video has a timestamp and a
corresponding number marked with an #. The ordering principle follows a sequential unfolding
of events in time.

Results

Our analysis focuses on assisted mobility between the VIP and the two forms of non-
human agent. It does this by unpacking the sequential organisation and the actions that
make up the different observable practices involved. The emphasis is on what can be
observed as displayed, practical action that is consequential within a specific situation. The
analysis centres around obstacles along the route, namely a pallet on the pavement and a
parked cargo bike. The interactional ecologies of the two situations are quite different
because the robot is not an independent non-human agent as the dog is but an assem-
blage in which the operator controls global movements and the robot make its own
autonomous micro-adjustments.

Analysing how the VIP1dog assemblage navigates a pallet on the pavement

The first excerpt shows how the VIP and the dog walk over a pallet. The VIP knows there is a
pallet somewhere on the pavement, and understands that she should pass it, or at least detect
it. But she does not know exactly where it is. The dog is not trained to walk over pallets.
Generally, guide dogs are trained to seek out the easiest way around an obstacle, rather than
crossing over it. Before encountering the pallet, the VIPþdog assemblage has been walking for
about 10 metres with no obstacles.

In line 5, the VIP produces a minimal verbal particle while moving her left steering arm
from being bent, in a holding position, to being extended forward (#9–10). The dog treats
this multimodal gestalt as a signal to proceed with walking. While this is a situated action,
it is also a known paired action; one that the dog has been trained to recognize (Guide
Dogs for the Blind 2019). The trajectory of the dog’s body is oriented towards going
around the obstacle on the right (#10), instead of over the top of it. The VIP first follows it
with her bodily alignment (#11). However, as the dog is about to move right around the
pallet, the VIP steps onto the grass with her right foot (#11) and responds by pulling the
dog’s harness in a leftward movement, placing her leg and knee close to the dog and
almost gently pushing it back to the pavement (#11–12). The VIP is legally blind and there
are no signs of her perceiving the nearby obstacle. The dog immediately responds to the
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VIP’s bodily actions by stopping and turning first its head, and then its entire body, left-
wards (#12–13).

While the dog treats the trajectory up and over the pallet as dispreferred (which is observable
from the way it seeks to guide the VIP around the pallet instead), the VIP treats the trajectory
away from the pavement and onto the grass as dispreferred. It is therefore observable that they
have different preferred strategies for moving forward, and that this entails bodily negotiation in
this interspecies assemblage. The VIP utilises not only the distributed perception provided by the
dog and the haptic sensory feedback coming through the harness, but also the sensory input
from her feet and the white cane, which touches the different kinds of substrate, thus creating a
multisensory gestalt embedded within the interspecies assemblage. It is observable how the VIP,
via this multisensory and distributed perception, recognises that the dog’s projected trajectory is
around the obstacle. The VIP senses the pallet with the cane in #13 only after she has steered
the dog back to the pavement. After this, she compliments the dog. As the VIP/dog assemblage
together encounters the pallet, the VIP reaches out and uses her white cane to tap the obstacle
(#14–16), while offering affiliative encouragement to the dog for guiding her towards the pallet
and enabling her to locate it: ‘ye:s (.) that was good ye:s that was good (.) good gir:l’ (l. 6–7).
This is a compliment to the dog, for both guiding the VIP towards the pallet and for attempting
to go around it, i.e. detection and obstacle avoidance in the same sequence. Although the VIP
presumably receives tactile and auditory sensory input about the shape of the pallet and the
demarcation between the pavement and the grass area (#15), she nevertheless bodily and ver-
bally accepts the new trajectory as a haptic sensation distributed by the dog through the media-
ting harness – that is, not to go up and over the pallet, but around it. Notice how in #15 the VIP
holds the dog back by withdrawing her left steering arm, as she observably recognises the ‘off-
track’ path away from the pavement – and simultaneously detects the edge of the pallet. But
then, shortly afterwards, she accepts the trajectory with her bodily alignment and with positive
encouragement for the dog (l. 7, #16–18).

This analysis therefore indicates that, individually, neither the dog alone nor the VIP alone man-
ages to navigate around the obstacle. Instead, this action is a co-constructive accomplishment
between the agents: one which constructs them as an temporary assemblage whereby perception
of the outer world is distributed through the different agent’s various kinds of sensory and semiotic
capacities, enabling them to be mobile as one assemblage. EM/CA research has consistently shown
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how actions carried out through interactions are designed and produced as co-constructed, even
within a simple utterance (Goodwin 1979). Recent developments have shown that this is also true
in interspecies interactions (Mond�em�e 2020). This short analysis has also shown just how detailed
the co-constructive organisation of a simple obstacle-passing activity may be, and the extent to
which it relies on multimodal and multisensorial communication in a distributed perceptual field
(Due 2021a). The next example shows how the same obstacle is managed by the
VIPþ robodogþ operator assemblage, configuring this as a quite different situated ecology.

Analysing how the VIP1 robodog1operator assemblage navigates a pallet on
the pavement

Although the navigational route is the same one that the VIP has already walked with her guide
dog, the interactional ecology is very different when navigating with the robodog. As mentioned,
(cf. Figure 2), the robodog is controlled by a human operator. He cannot see the scene directly,
only as it is mediated through the cameras on the robot, and he is able to interact verbally with
the VIP. As they approach the pallet, the operator describes what he can see: ‘now I can see we
are approaching the pallet which is about one meter to (.) I stop in front (.) I step over it now’
(l. 1–3). While he is talking, the operator simultaneously steers the robodog straight towards, and
onto, the pallet. It is noticeable that the VIP simply follows the movements of the robodog
towards the pallet (#5–7). This is presumably accomplished based both on the pull felt in the
harness, and the verbal comments, which are designed as ‘online commentaries’ (Heritage and
Stivers 1999). The operator then slows down and stops the robodog, commenting on the
obstacle’s spatial location (‘in front’ (l. 3, #7), before continuing across the pallet.

While this sequence seems uncomplicated, the next part causes problems. While stepping up
on the pallet, the robodog ends up at a skewed angle (#8). As the harness is a solid structure,
the VIP ‘needs’ to respond to, and follow, the positioning of the robodog, and so the VIP steps
up onto the pallet in a similarly skewed position relative to the pavement. As she has walked
this route before, the VIP presumably knows that she needs to go straight, but she still adjusts
to the angle of the robodog (#9–10). Consequently, when she steps down, following the robo-
dog, she moves sideways (#11). Although she presumably receives tactile feedback about her
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position via the white cane touching the edge of the pallet (#10), the robodog pulls so quickly
so that she cannot adjust or account in situ. Note that the robodog does not have any ability to
haptically sense through the harness, and is therefore unable to sense any hesitation from the
VIP. Within a second, she is pulled down from the pallet, sideways. This stepping down is conse-
quently marked by an accountable ‘response cry’ (Goffman 1978) (‘UH’ l. 4)) which frames the
situation as problematic (Due and Bierring Lange 2018b). Although the operator can see through
the robot’s cameras, and hence can guide accordingly, he cannot perceive the ‘total environ-
ment’, which includes the robodog’s own position in space. He is steering the robot forward, but
the robot autonomously makes the turned or skewed position on the pallet, causing the oper-
ator to respond (in the next position) with an evaluative description: ‘it ju:st turned (.) ehm’ (l.5).
This turn functions as an account of both the skewed position and the VIP’s responsive cry.

Neither the VIP, the robodog, nor the operator accomplish this mobile activity alone. They do
so as a moving assemblage in the situation, based on the distributed perception from each of
the agents. Compared to the example with the guide dog, it is noticeable that the robo-
dogþ operator pulls via the harness, without any reciprocity in this kind of mediated haptic soci-
ality. The fine-tuned responsiveness in the guide dog’s behaviour, as it constantly monitors and
reacts to the bodily and tactile sensory signs from the VIP, is lacking in the robodog. This is vis-
ible when stepping down from the pallet. However, although there is no reciprocity in the
robot’s design, the operator is present with audio-visual access, and responds in situ. Although
the VIP cannot see the trajectory of the route, she still has a working vestibular system which
enables perception of her body in relation to gravity, movement, orientation in space and bal-
ance (Highstein, Fay, and Popper 2004). This, in combination with sensory tactile and auditive
inputs from the white cane and her feet, means that she recognises that there is a problem, but
does not (cannot) correct it in situ. This analysis demonstrates that the fine-tuned and detailed
reciprocity, adjustment and other-monitoring achieved between the VIP and the guide dog is
not comparable with the way the VIP is pulled more roughly by the robodog – or the respon-
siveness available from the operator. But it also shows that the VIP, the robodog and the oper-
ator are each able to distribute different forms of perception, based on their different sensory
capacities. In total, this enables the constitution of the emerging assemblage to be mobile.

Analysing how the VIP1dog assemblage navigates a parked bike on the pavement

Immediately after passing the pallet on the pavement, the route is straight for five to six metres
along the pavement. Then they encounter a parked cargo bike. This excerpt starts at the
moment the dog recognises the obstacle.
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Three metres before encountering the bike parked on the pavement, the dog starts to orient
towards it as an obstacle with which it has to deal. This is observable in the way it starts turning
away from the pavement and towards the grass area (#19), probably to avoid a possible collision.
The guide dog does not simply signal another trajectory, but carefully steps in front of the VIP,
slowing down to signal that there is trouble ahead. The VIP probably senses the signalling: the
bodily actions produced by the dog and transferred via tactile feedback from the harness, plus
the dog touching her leg (#19). This is also observable as she interactionally responds to the
dog’s actions in the next position: she pulls the dog to the left, puts her white cane in front of
her for detection purposes (#20), and then verbally responds to the stopping as dispreferred,
using a forward-projecting command: ‘walk forward (0.8)’ (l. 8). This command is produced as
she simultaneously starts to move forward, slightly ahead of the dog (#21). As she finishes the
turn with the command ‘find way’ (l.8), she taps on the pavement with the white cane to detect
possible obstacles (#22), then extends the radius of the detecting cane by moving her arm for-
ward in a semicircle (#23).

It is evident that the dog is responding to the bike as an obstacle ahead, but also that it is
aware of this obstacle at an early stage, causing the VIP to try to locate the obstacle using her
white cane (#20–23). Responding to the command (‘find way’ (l.8)), the dog chooses to move
away from the pavement to the grass area in order to pass the bike (#24), but then immediately
pulls back from the bike and moves in front of the VIP (#25), thereby visibly and bodily display-
ing a reaction to the obstacle as potentially dangerous and displaying this to the VIP. Because
the dog is trained to recognise moving objects like cars and bikes for what they are (moving), it
is presumably showing concern about the possible consequences of the bike’s mobility affordan-
ces in and through its careful approach to the object, while also using its own body as a ‘shield’
to protect the VIP (#25).

Again, this reaction from the dog is treated in the next position in the same fashion as before
by the VIP (cf. #21–23). She does this sequentially, keeping the dog in a holding position with
her withdrawn left arm (#26), while also moving her own body slightly forward and then extend-
ing her right arm, using the white cane to detect the area nearby (#27). The VIP responds
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interactionally to the dog’s signalling by trying to locate a possible obstacle in close proximity,
but as she does not get any observable experience of detecting an obstacle, she upgrades her
verbal command: ‘come then’ (l.9).

The bodily position that the VIP takes in #26–28 displays an orientation towards a straight
trajectory; one in which her feet remain on the border between the pavement and the grass.
What is noticeable as this scene unfolds is that the dog continuously resists staying on the
pavement during the passing, and eventually succeeds in guiding the VIP around the bike by
moving off the pavement. Following the command in line 9 (‘come then’), the VIP again scans
the area with her white cane (#30), and in so doing she hits the bike (#31) which prompts
her to produce a second movement command: ‘walk forward (0.4) come (click sound with
mouth)’ (l.10). The dog responds by aligning its body and the direction of its head with that
of the VIP’s body (#32). Then, as the dog moves forward around the bike, the VIP responds
with the acknowledgment token ‘yes’ (l. 10). It is noticeable in #32 b that while the VIP proj-
ects a straight trajectory along the pavement, the dog starts moving around the bike. As the
dog maintains a distance from the obstacle, the VIP ends up walking on the grass
again (#33).

Although the VIP treats the grass as dispreferred, compared to walking on the pavement, she
eventually accepts the trajectory communicated by the dog. Just as in the first example of deal-
ing with the pallet, it is evident that the dog not only anticipates obstacles and pays attention
to the organisational features of both the trajectory and the obstacles, but also engages in inter-
actions and collaboration with the VIP in minute detail, which enables adjustments to be made
within tenths of a second. The navigation around the obstacle is accomplished in a semiotically
rich field, with multisensory inputs and communication. The VIP is relying on the feedback from
the dog via the tactility of the harness, which establishes this mediated haptic sociality, and on
the dog’s bodily actions, including stepping in front of the VIP as a ‘shield’, while simultaneously
communicating to the dog through bodily movements and tactile senses. These actions, and
their inherently social reciprocity, are sensorily accessible for the VIP, and they form part of her
anticipation of what lies ahead. She receives warnings as distributed perception about an
upcoming obstacle, but does not place complete trust in the dog alone. In situations in which
the dog signals an obstacle ahead, the VIP employs her white cane as a resource for establishing
a multisensory phenomenal field in which perception can be distributed between the agents as
one moving assemblage. The semiotic ecology of signs from the dog, from the VIP, and from
sensory inputs via the white cane and the VIP’s feet (along with the more subtle vestibular and
proprioceptive sense systems), are occurring as an unfolding assemblage gestalt that constitutes
the resources for navigation in situ. They are an assemblage in movement, based on co-con-
structing actions embedded within a distributed perceptual field. By comparison, this semiotic
and interactional richness is not found in the case of the robodogþ operator, as we will see in
our final example.

Analysing how the VIP1 robodog1operator assemblage navigates a bike parked on
the pavement
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This final excerpt deals with the same obstacle: the bike parked on the pavement. However, the
way the VIPþ robodogþ operator assemblage recognises and moves around this obstacle is sub-
stantially different from the way in which this same task was accomplished by the VIPþ guide
dog assemblage. It is noticeable that the VIP carries the cane in a passive, non-detecting mode,
with the right arm bent in the same position, during the whole sequence of walking past the
obstacle (#16-20). This technique is typically used when a VIP is guided by means other than tap-
ping of the cane from side-to-side. Long before reaching the bike, we saw in the prior analysis
how the guide dog displays an orientation towards the obstacle, exhibiting and communicating
concern about its current position. But the dog also lacks contextual knowledge about the bike
and its possible future actions. The robodog, controlled as it is by an operator who can see
through the cameras of the robot, recognises the obstacle for what it really is: a bike that will
not move, because there is no rider on it, and which cannot be walked over (like the pallet).
Without slowing down – and thereby not displaying orientation towards the obstacle as a ser-
ious source of potential trouble– the robodog continues straight ahead, but then pulls slightly
right to walk past the bike (#17). What is particularly interesting, compared to the practice of
walking with the guide dog, is that as the robodog makes an autonomously produced sharp
turn to avoid the bike, the VIP, with no hesitation, is pulled away from the pavement and onto
the grass (#18). In #19, the VIP is seen walking on the grass, passively following the robodog’s
lead, without any objection or projection of this trajectory as being dispreferred. Shortly after
the sharp turn back to the pavement (#19), the robodogþ operator resumes a straight trajectory
along the pavement (#20).

What is striking in this final example is how the robodogþ operator establish assistive mobil-
ity by ‘pulling’ the VIP around the obstacle. The VIP is tacitly (and rather passively) following the
robodogþ operator’s lead without engaging in coordination, negotiation, or other forms of dir-
ect collaboration with the assemblage (e.g. about grass versus pavement). Nor does she observ-
ably orient towards other sensory inputs, e.g. from her feet or the cane. It is evident from this
example that a straightforward trajectory, with minimal divergence from the pavement, even
one that involves stepping into a presumably dispreferred grass area, is non-accountable in situ,
which is presumably because the VIP trusts the operator’s judgements and his steering of the
robodog, rather than the robodog alone. While this kind of robotic assemblage mobility is thus
efficient in many ways, it also seems to reduce the agency and engagement of the VIP.

Discussion: Being mobile as an assemblage through distributed perception

Assisted mobility and disability mobility is a part of the ‘microgeographies of everyday life’
(Cresswell 2011), which in this paper has been studied as an example of ‘micro-mobility’
(Fortunati and Taipale 2017) and ‘corporeal mobility’ (Urry 2007) by focusing on two types of
‘mobile formations’ (McIlvenny, Broth, and Haddington 2014). Research has shown how mobile
opportunities are not equally allocated. People with impairments may have a harder time getting
around, and as theorised by e.g. Cresswell (2010) and Sheller (2016), there is always an underly-
ing politics in mobility – or what Massey called the ‘power geometries’ (Massey 1994) of every-
day life – because immobility can lead to social exclusion (cf. Hannam, Sheller, and Urry 2006).
Obstacles on the pavement, like abandoned pallets and parked cargo bikes, are very
‘troublesome’ for visually impaired people (Due and Bierring Lange 2018b). Such obstacles are
what Gleeson has termed ‘a critical manifestation, and cause, of social oppression because it
reduces the ability of disabled people to fully participate in urban life’ (Gleeson 1996, 138). The
current paper contributes to work on disability and mobilities (Goggin 2016) by showing the
intricacies of non-human assistance. Assisted mobility using a guide dog is a well-known strategy
for VIPs for overcoming lack of mobility, and in this paper I have analysed precisely how assisted
mobility is accomplished in minute detail, as joint multimodal and multisensorial action in an
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assemblage. This has been contrasted with the use of a guiding robodog, steered by a human
operator. In the following discussion, I describe the general findings of this paper, and the varia-
tions between the two types of assemblages with non-human agents.

The analysis shows overall how the VIP is not an isolated entity or individual, but momentarily
assembled with a non-human agent, and that assisted mobility as such is a jointly co-constructed
accomplishment. An assemblage is not a fixed and merged totality describable as a cyborg
(Haraway 1991) or a hybrid (Callon and Law 1997), but rather a situated achievement in which
each actor can fully be separated again (Due 2021b, 2022; Dant 2004). Assemblages consist
according to Deleuze and Guattari (2004) of heterogeneous elements that function together
momentarily by fully being heterogenous and at the same time connected in an emergent pro-
duction. I have in this paper done what Garfinkel calls an ‘ethnomethodological misreading’
(Eisenmann and Lynch 2021; Garfinkel 1991) of a concept in terms of respecifying it as a situ-
ated, practical accomplishment, i.e. making it praxeological. Thus, the process of assembling the
VIPþ non-human agents and producing accountable actions were shown to at the same time
attain its own independent ontological status in practical terms. The assemblage was very con-
cretely tied to the connecting harness and the emerging interactional ecology stretched along a
material-discursive continuum (Deleuze and Guattari 2004) encompassing material obstacles and
semiotic productions, and this ‘territorialization’ can easily be deterritorialized’ again when e.g.
removing the harness and leaving the non-human agent, making the assemblages fluid and con-
tinually in flux (cf. Feely 2016; Monforte, P�erez-Samaniego, and Smith 2020).

I focused in this paper on the harness as the enabler of this situated assemblage. We have
seen how the VIP achieved a form of mediated haptic sociality (Due 2021c) in which sensory
information, kinesthetically transferred through the harness, was oriented towards by the VIP,
and used as a tool for guiding and steering (cf. Michalko, 1999 ). However, the analysis of this
showed substantial differences between the non-human agents. The harness, together with other
multimodal actions (in the form of using body parts and verbal commands for steering) config-
ured the VIPþ guide dog as an assemblage with observable reciprocity – a form also described
as interspecies intercorporeality (Due 2021c) because of its inter-bodily sensitivity. The same was
not the case with the VIPþ robodogþ operator, where the VIP was instead pulled by the har-
ness, and only minimal reciprocity was observed in the way the operator responded to a respon-
sive cry by the VIP. Whereas the dog’s deviations were interactionally managed as subtle
multimodal negotiations moment-by-moment, producing an observable orientation towards a
reciprocity of perspectives (Schutz 1953), the robodogþ operators’ deviation was shown to occa-
sion an audible response cry with no interactional adjustment.

The dog resisted crossing the pallet, and initially struggled to walk past the bike, too.
Obviously, it did not know what the pallet or bike ‘really’ was, but it observably oriented itself to
both of them as obstacles which were not simply uncomplicated, but potentially troublesome.
Consequently, it diverted from the pavement to the grass in order to solve the navigational
problem. The robodogþ operator, on the other hand, displayed mundane, taken-for-granted
knowledge (Garfinkel 1967) about the affordances of pallets and bikes. The operator could easily
see, via the robodog’s cameras, that the bike was static, with no rider on it, and therefore
unlikely to make sudden and projectable movements. The human operator was therefore build-
ing on indexically relevant knowledge about the obstacles in these specific situations. We could
argue that the dog made more of the environment relevant for assisted mobility than was
necessarily seen from a human perspective. However, the robodog caused the most concern due
to its problematic encounter with the pallet. This was where the VIP was pulled roughly and
completely away from the pavement and onto the grass. The VIPþguide dog assemblage ori-
ented towards the easiest problem-solving route, while adhering to an organisational form in
which the pavement seemed preferrable to the grass, thereby enabling micro-adjustments along
the way. On the other hand, the robodogþ operator oriented towards the larger goal of suc-
ceeding in carrying out the activity efficiently, regardless of the surface involved. While the VIP
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interacted with the guide dog to determine the preferred route – and engaged in rich, semiotic,
and multisensory actions – she was much more passive when following the robodog, which was
shown to be unable to adjust to sensations through its harness.

Assisted mobility is, as illustrated, a joint activity based on co-constructed actions within an
emerging assemblage, which in turn are based on distributed perception from very different
kinds of agents that occur with varying degrees of agency in a phenomenal field. The
‘phenomenal field’ (Garfinkel 2002; Garfinkel and Livingston 2003; Merleau-Ponty 2002) is a
‘praxeological achievement’ (Eisenmann and Lynch 2021). In this paper I have studied it as a
set of embodied, practical actions achieved by different mobile assemblages which comes
together momentarily in order to achieve mobile activities. I have shown, in accordance with
Garfinkel’s work on the phenomenal field (cf. Fele 2008), how the perception of specific fea-
tures within the mobile environment occurs through concrete, practical, sensorial actions
which are distributed and made part of a particular organisation of the world, while at the
same time this world (its obstacles) impose constraints on the production of action. The
organising principle for being mobile is not in the head of the VIP alone, but in a situated,
demonstrable and observable interaction with the environment while navigating as the assem-
blage. The accomplishment of walking together, with either a guide dog or a robodogþ oper-
ator, is therefore based on observable, practical actions related to the ‘praxeology of
perception’ (Coulter and Parsons 1990). Both the guide dog and the robodog were shown to
be sense-able and action-able agents, but in very different ways. Overall, both the agents
were able to sense, produce actions and communicate sensory information in situated con-
texts, thus contributing to the co-construction of perception. However, whereas the dog, as a
living creature, was held accountable for divergences, the same was not true for the robot on
its own, but rather for the robodogþ operator as an assemblage. Although the robodog pro-
duced micro-actions autonomously (such as the skewed positioning on the pallet), based on
its sensory capacities, and although these actions were communicated as haptic sensations
through the harness, thus displaying its situated agency and bearings in relation to human
life, the overall responsibility was placed on the assemblage.

Thus, to answer the initial question – could a guide dog be replaced by a robot dog? –
the simple answer is ‘no’. Because the emergent production of the different assemblages is
indeed a substantial difference that makes a difference. Future studies on disability mobility
could explore in more detail the ‘power geometries’ (Massey 1994) that possibly could get
solved by turning away from a solipsistic treatment of the individual and towards an under-
standing of emergent, situated assemblages where the work of perception is distributed,
and thus contribute to the program set out by Hannem, Sheller and Urry (2006) to reduce
social exclusion.
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