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“Unhealthy diets and decreasing levels of physical activity are among the leading causes of
the major non-communicable diseases, including cardiovascular disease, type 2 diabetes
and certain types of cancer, and thus contribute substantially to the global burden of
disease, death and disability.”
–World Health Organization

Digital Health and the Internet
offer new opportunities in
addressing these key risk factors
(poor diet and physical
inactivity). However, user
compliance and adherence with
current diet and exercise
management apps are generally
poor, as these apps require an
extensive deal of thorough
manual inputting, logging and
(often inaccurate/incomplete)
estimation of daily food and
drink intake and activity/exercise
types/duration undertaken by
users.

This (manual) approach is not sustainable in the long run as a permanent-use solution, and users tend to give up after some
time. Also, the quality of the advice given by these apps is always dependent on users having correctly and fully entered all the
requested details (which cannot be guaranteed).

ADAMILO (Automated Diet and
Activity Monitoring for Intelligent
Lifestyle Optimisation) has been
conceived as a one-stop comprehensive
P4 (predictive, preventive, personalised
and participatory [person-centred])
precision health solution, integrating
almost fully automated (but still very
reliable and accurate) calorie composition and intake (ingested foods and
drinks) and calorie expenditure (activity)
monitoring and logging with intelligent
cloud-based decision support (DSS) for
lifestyle (diet and exercise) optimisation,
that can be used by a layperson on
his/her own and is tailored per
individual needs, age, comorbidity, etc.
The DSS acts on real-time user data,
covering diet, activity, body weight,
blood pressure, and other parameters. http://dx.doi.org/10.13140/RG.2.1.2907.5680

Objective 1. ADAMILO aims to develop a unique IoT (Internet of Things or Internet
of Food) hand-held food scanning device or smartphone attachment connected
wirelessly to ADAMILO's specialised smartphone app component for diet
composition and volume (portion size) recognition and for ingested calorie
estimation, integrating and triangulating (for the first time ever under one service),
among other existing commercial and pre-commercial techniques:
(i) A smartphone NIR (Near Infrared) spectroscopy food composition scanner linked
to a cloud database of food spectra (serving as 'SHAZAM' for food and drink items);
(ii) An advanced machine-vision-based food volume/portion size calculation
algorithm using camera in hand-held scanner and/or smartphone camera (an
optional wireless plate weighing scale can be added here). Used with (i) above, we
can then compute the total number of calories, and actual grams of sugar, saturates,
salt, etc. in a given meal (rather than per 100gms);
(iii) Barcode scanning for known commercial food and drink items, e.g., a Mars
chocolate bar, giving exact bar weight, composition and calories from a good quality
(crowdsourced/cloud-based) lookup database of barcodes of commercial food items
and all their variants/packaging sizes (each variant will usually have a unique
barcode); and
(iv) The following additional features: The crowdsourced cloud databases (spectra
and barcodes) will grow over time to include non-European foods and drinks, e.g.,
Middle-Eastern, Indian and Chinese, as these are increasingly imported to the West,
with specialised ethnic food restaurants also opening in many European cities and
people travelling to these regions for tourism or longer stay for other purposes. The
hand-held scanning device/app will have buttons (in software) to enable user to add
key information. For example, a button to scan a plate prior to starting to eat and
another button to scan what is left in the plate after eating (not all people finish all
what is on their plate; the calories ingested will be: [all food/drink before
eating/drinking -minus food/drink left after eating/drinking]). A numeric pad (in
software) can allow users to enter how many of a scanned item, e.g., cereal bars,
they are going to eat (or could not eat, at the end of a meal).
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Adequate and representative user involvement in design iterations and evaluation
Ergonomics and interface usability/user-friendliness for ordinary lay people
Peer-to-peer support and lasting positive behaviour and lifestyle changes
Service sustainability in non-technical user environments
Market viability as a real-world, mainstream consumer solution
Automated Diet and Activity Monitoring
Business model(s) for exploitation
for Intelligent Lifestyle Optimisation
Linkages to EHR (Electronic Health Records)
Cloud privacy and security
Standards, future expandability and interoperability, regulatory compliance and certification
ADAMILO as an open ecosystem supporting third-party add-ons and apps in ADAMILO Store or Marketplace: additional
functions developed by third parties, e.g., extra digital games and exergames, extra sensors for niche health conditions,
etc., using ADAMILO's API—Application Programming Interface

ADAMILO

ADAMILO smartphone app: putting the user in the driver’s seat

Predictive, preventive,
personalised, clinicalevidence-based and precise

Framingham risk score, the SCORE and CORE indices,
FINDRISC (FINnish Diabetes RIsk SCore), ACC/AHA
ASCVD (atherosclerotic cardiovascular disease) Risk
Estimator http://tools.cardiosource.org/ASCVD-RiskEstimator/, the Globorisk model for predicting
cardiovascular disease risk http://www.globorisk.org/,
etc.

Progressing from mere automated identification of food and drinks to an application which
can reason with identified items to better assist users

http://dx.doi.org/10.3390/fi7040372
http://www.bbc.co.uk/news/uk-scotland-highlands-islands-35159565

Individualised, flexible and negotiable
recommendations = better compliance
and long-term adherence
ADAMILO's integrated Dynamic Diet algorithms (MeTeDa srl team, Italy)

Accuracy and precision

Verifood SCiO (Consumer Physics, Israel), a partner in ADAMILO's
Consortium, has developed unique technology for non-destructive and
contactless analysis of various substances. This technology comprises
low-power and low-cost miniature spectrometer, the size of
smartphone camera, and associated algorithms. Support for nonhomogeneous food is expected to be refined over the project duration.

Accuracy and precision
(Cont’d)
Mobile 'indirect calorimetry'
(COSMED team, Italy) will be used
as the gold standard for benchmarking and optimising ADAMILO's
activity tracking and energy
expenditure algorithms, and will
also be optionally used to further
calibrate and increase the accuracy
of the quantification of total
calories burned per individual user
(e.g., as metabolism slows down
with dieting).

• Smart triangulation of different wearable sensors for automated cardiovascular fitness
and physical activity type (e.g., walking, cycling, swimming, etc.) recognition and
quantification (Fraunhofer Portugal team, Portugal).
• ADAMILO's muscle strength sensor to monitor user's fitness progress (NUIG team, Ireland).

More possibilities…
Further future initial profiling and classification of enrolled patients with obesity according to their gut hormone
levels, genetic makeup (cf. IBM Watson's approach*), etc., with the ILO DSS taking this knowledge into
consideration when recommending a personalised diet; additional future sensors (e.g., a portable blood lipid
measuring sensor, a glucometer, etc.); additional functions developed by third parties; etc.
*Integrating ADAMILO's vision with other emerging precision medicine and health developments that utilise cognitive
computing such as IBM Watson to factor a person's genetic makeup into diet and exercise recommendations:

Forrest C. Innovation: IBM Watson ups the ante on digital wellness with gene-based health app, TechRepublic (online), 2016 Jan 7.
http://www.techrepublic.com/article/ibm-watson-ups-the-ante-on-digital-wellness-with-gene-based-health-app/

PHC-28-2015 - Number of proposals submitted (April 2015): 184 (ADAMILO was one of them); of them 31 came above
ESR threshold.
Available budget for PHC-28-2015 topic (M€): 19.5 (enough to fund only 4-6 projects). (The Commission considered that
proposals requesting a contribution from the EU of between EUR 3 and 5 million would allow this specific challenge to be addressed
appropriately.)

Success rate for submissions under PHC-28-2015: ~2.7% (5/184) —
ADAMILO’s ESR:

See: Pennings R. How to avoid Horizon 2020 success being tarred by high
failure rate. Science|Business (online), 2015 May 20
http://www.sciencebusiness.net/news/77040/How-to-avoid-Horizon2020-success-being-tarred-by-high-failure-rate

“well below counterparts in the US, with the National Science Foundation
success rate standing at 22-24% and the National Institutes of Health at 1821%. Even in Australia, where public R&D funding has been cut, applicants
to the National Health and Medical Research Council have a 21% chance of
success.”

