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According to the latest statistics of the World Health Organization, nearly 39% of the world
adults aged 18 years and over were overweight in 2016, and 13% were obese. In recent years,
almost half of the global adults have attempted to control their weight in order to maintain a
fit weight or to lose weight. To reach that goal, the most common methods are physical
exercises and intake calorie restrictions. Weight loss occurs when the energy of food intake is
less than energy expenditure. Therefore, to successfully manage body weight, it is necessary to
accurately estimate both the amount of calorie expended through exercise and the calorie
obtained from meals. In other words, for one’s to control his/her body weight, it would be
important to measure the intake food calorie and adjust it to the amount of expended calorie.
However, previous studies have showed that in general people tend to underestimate calorie
from food and overestimate exercise calorie expenditure. The recent technology progress in the
area of ubiquitous systems and wearable devices are perceived by the research community as
an opportunity to monitor and measure food intake beyond clinical boundaries, as well as an
opportunity to track and assess physical exercises. In this dissertation, we investigate two
ubiquitous systems that can be used separately or together to assess calorie intake and calorie
expenditure. The first system, which is an image-based system, estimates the weight and the
calorie amount of a food from a single picture of the food by using ordinary eating-chopsticks
as a measurement reference. This system requires the user to take only a single picture of
his/her food, from the top with the chopsticks in the picture. The second system recognizes and
counts physical exercises via a smart-glove. This system integrates 16 force sensitive resistor
(FSR) sensors into wearable fitness gloves to assess physical exercises, by analyzing the time
series of the pressure distribution in the hand palms of the user observed during workout
sessions. To assess the performances of our proposed systems, we ran two separated
experiments of different types. For the food calorie estimation system, the experiment was run
over 15 food types and the system achieved an average relative error rate of 6.65% for the
weight measurement and 6.70% relative error for the calorie estimation. The results of the
experimental trial on the smart-glove system conducted with 10 participants over 10 common
fitness exercises showed 88.90% of F-score for overall activity recognition. For the exercise
repetition count, the system achieved an average counting error of 9.85%, with a standard
deviation of 1.38.
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