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― Inspired by:
• Events

• 20th IEEE International Symposium on a World of Wireless, Mobile and Multimedia Networks (WoWMoM)
• CMEM 2019 is the 19th International Conference in this well-established series on Computational Methods and Experimental Measurements.

• Marianna Obrist
• The focal point of my research is to create a rich and systematic understanding on users touch, taste, and smell experiences for interactive technologies. 

Despite the fact that interactive technologies have permeated our environment (e.g., mobile, ubiquitous, social computing) and have become an 
essential part of our everyday life (e.g., work, leisure, education, health, etc.), the way we interact with them is still limited. Interactive systems stimulate 
dominantly our senses of vision and hearing, partly our sense of touch (e.g., vibration in mobile phones), while our senses of taste and smell are widely 
neglected and under-exploited in Human-Computer Interaction (HCI) research.

• I have established the Sussex Computer Human Interaction (SCHI) Lab, an interdisciplinary team of researchers and enthusiasts from computer science, 
psychology, engineering and design. Please find more details on our research and activities at: http://www.multisensory.info

• Google - https://acm-fca.org/2018/07/01/future-of-computing-food-manifesto/
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Research Focus

The aim of the work is to contribute to the development of the theory of systems in the 
context of an incomplete feedback. Analyzing the forest and food information systems, we 
can conclude that these systems both operate in incomplete feedback context, thus, 
comparative analysis of systems can make an important contribution to the development of 
the theory. The study, based on the methodology of ubiquitous computing and human-
computer interaction, is intended to test hypotheses: (1) the feedback system, which 
significantly improves the system, plays an important role in system development; (2) 
expanding the feedback from the visual message and including other senses can significantly 
improve the quality of the feedback.
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Structure of the work

2

6

/
0

7

/

2

3

Theory

•Feedback systems

•Dynamic systems

•Food Computing

•Potential link from
food computing to 
‘forest computing’

Data collection

•Existing data sets

•Gaps and
opportunities

Feedback system

•Testing of a feedback
system

•e.g. food waste at
schools/ restaurants/ 
social media?

Feedback system
prototype development

•Improving feedback
system elements

•Improving feedback
system infrastructure

Improved feedback
system

•Testing of a feedback
system

•e.g. food waste at 
schools
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Feedback
Feedback in engineered systems
System
Dynamical system
Model
Computing and food/forest



Feedback
― A dynamical system is a system whose behavior changes over time, often in response to external stimulation 

or forcing. The term feedback refers to a situation in which two (or more) dynamical systems are connected 
together such that each system influences the other and their dynamics are thus strongly coupled.

― Control/feedback = the use of algorithms and feedback in engineered systems

― A model is a mathematical representation of a physical, biological or information system. Models allow us to 
reason about a system and make predictions about how a system will behave. In this text, we will mainly be 
interested in models of dynamical systems describing the input/output behavior of systems, and we will often 
work in “state space” form. Roughly speaking, a dynamical system is one in which the effects of actions do not 
occur immediately (pp. 27)

5https://authors.library.caltech.edu/25062/1/Feedback08.pdf



Model
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/682579/
computational-modelling-blackett-review.pdf
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Models enable us to make decisions. They can help us to visualise, predict, optimise, regulate and control complex systems. 

Models should be no more, and no less, complex than they need to be. 

The computational power that people carry around in their smartphones creates complex webs of cooperation with little central authority, whose consequences are often 
unclear. 

Many of the systems we rely on combine social and technological factors in new ways, such as social networking tools that enable new ways of behaving and cooperating. 
Access to data, and the range of data available, are spurring efforts to develop new ways to exploit these data for commercial purposes, whose ultimate impact is unknown.

Agent-based simulations — which model each person as a separate interacting entity — have matured to the point that they can be applied to important social, ecological 
and economic questions.

Ubiquitous sensors will create new areas of application for modelling. Sensors, actuators and processors are becoming more ubiquitous and more intelligent. But extracting 
reliable information from the systems that use them remains far from straightforward. This is because sensors are noisy; they decalibrate; or they may become misplaced, 
moved, compromised, and generally degraded over time, both individually and as networks. Yet these systems are growing more autonomous and intelligent, with system 
lifetimes spanning decades. They are also becoming more important to our everyday lives, underpinning the large-scale engineering of smart cities, autonomous vehicles, and 
the internet of things. 

Models will require more extensively linked data. Models will cover ever-larger segments of reality. Where models require data, these data will need to be drawn from 
multiple data sets, which requires reliable and traceable data linkage. Some data may be derived not from measurement but from models, requiring additional links to derived 
data. One of the domains in which this is most needed is healthcare, where targeting of treatments is made more effective by characterising patients according to a variety of 
features (genotypic, phenotypic, environmental) and building models to relate these.



Feedback

― Feedback is a central feature of life. The process of feedback governs how we grow, respond to stress and challenge, and regulate factors such as body 
temperature, blood pressure and cholesterol level. The mechanisms operate at every level, from the interaction of proteins in cells to the interaction of organisms in 
complex ecologies. M. B. Hoagland and B. Dodson, The Way Life Works, 1995 [99].

― One of the key uses of feedback is to provide robustness to uncertainty (pp. 18)

― Another use of feedback is to change the dynamics of a system. Through feedback, we can alter the behavior of a system to meet the needs of an application: 
systems that are unstable can be stabilized, systems that are sluggish can be made responsive and systems that have drifting operating points can be held constant.

― A major trend in the use of feedback is its application to higher levels of situational awareness and decision making. This includes not only traditional logical 
branching based on system conditions but also optimization, adaptation, learning and even higher levels of abstract reasoning. 

― Control of supply chains was proposed by Forrester in 1961 [75] and is now growing in importance. Considerable economic benefits can be obtained by using models 
to minimize inventories. Their use accelerated dramatically when information technology was applied to predict sales, keep track of products and enable just-in-time 
manufacturing. Supply chain management has contributed significantly to the growing success of global distributors. Advertising on the Internet is an emerging 
application of control. With network based advertising it is easy to measure the effect of different marketing strategies quickly. The response of customers can then
be modeled, and feedback strategies can be developed. (pp. 15)

― The Internet is probably the largest feedback control system humans have ever built (pp. 12)

7https://authors.library.caltech.edu/25062/1/Feedback08.pdf



Food Computing
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Food intake is a feedback to hunger and/or
social activity

Food waste is a feedback to food taste and/or
food management. Food management
includes such categories as ‘healthy’, 
‘resonsible’, ‘optimal’, ‘timely’



Food Computing
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With the rapid development of social networks, mobile networks, and Internet of Things (IoT), people 
commonly upload, share, and record food images, recipes, cooking videos, and food diaries, leading to 
large-scale food data. Large-scale food data offers rich knowledge about food and can help tackle 
many central issues of human society. Therefore, it is time to group several disparate issues related to 
food computing. Food computing acquires and analyzes heterogenous food data from disparate 
sources for perception, recognition, retrieval, recommendation, and monitoring of food. In food 
computing, computational approaches are applied to address food related issues in medicine, biology, 
gastronomy and agronomy. Both large-scale food data and recent breakthroughs in computer science 
are transforming the way we analyze food data. Therefore, vast amounts of work has been conducted 
in the food area, targeting different food-oriented tasks and applications.

However, there are very few systematic reviews, which shape this area well and provide a 
comprehensive and in-depth summary of current efforts or detail open problems in this area



Food Computing: Food Related Data
Sets
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Food Computing: Food Related Data Sets
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Food Computing: Food Recognition
Using Conventional Visual Features
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Food Computing: Food Recognition
Using Deep Visual Features
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Food Computing: Accuracy in Benchmark
Datasets
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Food Computing: Main Retrieval
Methods
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Structure of the work
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Theory

•Feedback systems

•Dynamic systems

•Food Computing

•Potential link from
food computing to 
‘forest computing’

Data collection

•Existing data sets

•Gaps and
opportunities

Feedback system

•Testing of a feedback
system

•e.g. food waste at
schools/ restaurants/ 
social media?

Feedback system
prototype development

•Improving feedback
system elements

•Improving feedback
system infrastructure

Improved feedback
system

•Testing of a feedback
system

•e.g. food waste at 
schools



Research Questions
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In the world where the Internet is developing, there are so many things outside the Internet: e.g. food waste is less documented on Instagram than
food. How do we deal with those gaps?

- What are the "ubiquitous computing" capabilities and challenges in terms of digitalisation of natural resources and waste?

- What are the most significant factors that determine the accuracy and usability of the system?

Questions related to food computing:

▪ Does less healthy food means more food waste? 
▪ How food waste is interplayed within cooking at home versus consuming packaged food or dining out of home?
▪ How does climate change interfere with the food/ food waste habits?
▪ How does food waste differ in accordance to dishes consumed? (e.g. maybe soup is less wasted?)
▪ Will food-log/prediction, IoT decrease food waste?
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To write dissertation as a narrative or as a collection of articles?

Can the topic still be changed/narrowed down? From food and
forest computing to only food computing?

Thank you for your attention!


