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Abstract: We explore how the smartphone app SeeingAI can be 
used by visually impaired people (VIPs) when going shopping. 
Based on video recordings and ethnomethodological conversation 
analysis, we contribute insights to the everyday use of computer 
vision technology and natural language technology (NLP) ‘in the 
wild’.    
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I. INTRODUCTION 
Socially assistive shopping robots are of great use to 

people with impairment or disability. For example: going 
shopping as a visually impaired person (VIP) causes 
significant problems, and most VIPs does not shop at all but 
leave that to relatives and friends. Finding the right aisle, the 
right shelf, and the right product among all the other similar 
products in terms of shape and texture (e.g. a can of whole 
tomatoes rather than chopped tomatoes), is impossible without 
vision. Socially assistive shopping robots could help, 
especially if equipped with computer vision technology. In 
this paper we explore the use of the Microsoft smartphone 
application SeeingAI, which is designed to help VIPs achieve 
perception of the visual world through text and object 
recognition and the production of information through natural 
language processing capabilities.  

The research question is: How do visually impaired people 
accomplish receiving useful information about grocery 
products by using their smartphone with the SeeingAI app?  

This research has practical implications for the future 
design of socially assistive shopping robots with regards to 
product recognition, computer vision, and NLP.   

    

II. THE  ‘ROBOT’: SEEINGAI ON A SMARTPHONE 
 The robotic platform is the combination of an ordinary 
iPhone smartphone equipped with sensors, gyro, and cameras 
(iPhone X). The iPhone is running the App SeeingAI from 
Microsoft (update February 2020 – September 2021).  

Although not a prototypical version of a ‘social robot’, the 
smartphone+app nevertheless exhibits many of the same 
characteristics: a) it is based on sensor technology that 
produces some type of perception of the world; b) it has the 
ability to engage in social encounters by understanding and 
producing natural language; and c) it has mobile features, and 

can thus be a natural part of changing contextual 
configurations.  

III. A VIDEO ETHNOGRAPHIC,  ETHNOMETHODOLOGICAL AND 
CONVERSATION ANALYTIC APPROACH  

This research is based on video ethnography, 
ethnomethodology and conversation analysis (EM/CA), 
which enables the researcher to explore how participants in 
technological contexts exhibit sense-making processes 
through practical actions [1]–[3]. The methodology has been 
used extensively to show the practical organisation of people 
and technologies in general [4]–[6], and lately also of robotics 
and AI in particular, e.g. [7]–[12]. Data is collected using a 
video ethnographic approach [13]. The VIPs were filmed by a 
researcher in Denmark as they were shopping using the 
smartphone app. We followed and filmed four participants.  

 
Figure 1: a VIP is using the smartphone+app to scan and locate 

products in a shop. 

  

IV. RESULTS 
This research produces EM/CA perspectives on shopping 

and interactive technologies which are of central relevance for 
engineering. It has significant implications for the future 
design of any type of robotic technology that is: a) mobile, b) 
based on computer vision technology and c) uses natural 
language processing (NLP).  

The analysis reveals that VIPs use the smartphone+app as 
a tool for doing the particular job of visual scanning, similar 
to the way sighted people perform this with their eyes. In that 
sense the smartphone+app is, at one and the same time, a bot, 
an ‘extended eye’, and a practical tool. Scanning is based on 
computer vision technology and therefore functions as a 
means of visual perception. We have identified five practices 
of ‘seeing’ in which the ‘extended eye’ (the app) is moved 



around to carry out five different practices: a) a ‘fleeting 
glance’; b) ‘searching’ for where a product is to be found; c) 
‘identifying’ an exact product as being just that, by attaining 
knowledge of it; d) ‘locating’ the exact spot where the specific 
product is placed and can be reached; and finally e) 
‘inspecting’, in order to learn more about the product. 
Whereas the first four practices are completed by holding the 
phone in the hand and scanning the shelf, the final ‘inspecting’ 
practice is done after the VIP has identified and located the 
product and now holds it in the hand for further inspection. 
Within each of these stages of the overall process there are 
numerous details of great concern for developers. Here, we 
highlight the two most important concerns of particular 
relevance for engineering:  

Firstly, the camera does not function directly as a human 
eye. Human sight has peripheral vision covering a 180° angle. 
By comparison, the smartphone camera is limited to an 
approximately 72° (normal lens) fixed angle and is sensitive 
to fonts, contrasting colours, and light-reflecting surfaces. 
This causes a need for the smartphone+app to be aligned 
correctly with, and angled towards, the object. This often 
causes difficulties for people who are not able to see, and even 
more so for people who have never achieved any visual 
competencies (i.e. those born with blindness). This need for 
correct positioning when scanning an object during the 
‘inspecting’ practice is demonstrated throughout our data, and 
is accomplished by the VIP employing four sequentially 
organised actions: locating, adjusting, ‘reading’, and fixating. 
Additionally, the information received through the camera is 
not sorted according to relevancy, but rather according to 
reach and recognisability. This can result in either too little 
information – because the smartphone+app does not account 
for when there is no recognisable text in sight, or for an 
overload of irrelevant information. Finally, some of the 
information that the VIP explicitly states as crucial (such as 
‘best before’ dates) is often printed in dot matrix fonts which 
the app recognises neither as text nor image, leaving users 
frustrated and lacking vital knowledge about the product to 
hand. 

Secondly, our analyses show that the perception of visual 
information through sound differs significantly from actual 
visual perception. VIPs rely on non-visual perception and the 
audibly- and bodily-distributed visual perception of the 
smartphone+app. However, even when the abovementioned 
practices are seemingly successful, and the smartphone+app 
observably recites correctly, we often find that the VIP either 
continues to scan the same object for repeated recital, or does 
not orient towards the recitation as meaningful or useful. This 
suggests that sound is volatile, and that direct visual 
perception and audibly-distributed visual perception cannot be 
compared or translated one-on-one. 

Throughout our research, VIPs employ a specific set of 
actions and practices when using the smartphone+app. These 
actions are not always compatible with the actual technology 
of the smartphone+app, causing an inexpedient prolonging of 
the overall practices, as well as a need for the VIP to figure 
out and adapt to specific functions of the smartphone+app. 
Our research provides relevant insights for technology 
industries designing products adapted to the needs of the user 
and redesigning and improving products to show greater 
sensibility towards users’ actual usage and the challenges they 
encounter in their day-to-day use of technology in the wild.  
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