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Abstract: [Purpose] In view of the adverse effects of diet problems caused by unbalanced and
improper diet on people's physical and mental health, especially the development of diet on chronic
diseases, thus the aim of the research is to design and develop an intelligent system that can
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recommend recipes to users that meet their health needs based on their personal condition,
preferences, tastes and other factors. By incorporating information such as expert knowledge of
nutrition and experience in ingredient matching into the system, users can receive dietary
recommendations that meet their health needs, improve the effectiveness of their health maintenance
and reduce discomfort during the diet. [Methodology] The study proposes a Al knowledge-based
nutritional diet advice framework that utilises explicit datasets of expert-validated diets combined
with reasoning based Decision Support System and nutrition plan using NAct ontology to provide
highly accurate diet plans across 10 user groups, which including healthy subjects and participants
with health conditions. [Results] The effectiveness of the system was evaluated through an extensive
experiment involving synthetic data, including the generation of 3000 virtual user profiles and their
weekly meal plans. Results showed high accuracy and recall in recommending appropriate
ingredients in most user categories, and the meal plan generator achieved 94% total
recommendation accuracy for all nutrients. [Conclusion] A system based on an Al expert knowledge
nutritional diet base can personalise recommendations based on the user's physical condition,
preferences, dietary contraindications, etc. Such personalised recommendations can better meet the
needs of the user and thus improve the accuracy of the recommendations. The expert knowledge
base contains a wide range of nutritional and health knowledge, which helps the system to identify
the most suitable meal plan for the user. These solutions not only provide adequate nutrition, but
also avoid foods or ingredients that are incompatible with the user's health status.

Keywords: Artificial intelligence; Nutritional diet; Nutrition plan; Recommendation system
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Table 3 Rules for adult obesity categories
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Table4  Rule categories of adult patients with
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Table 5 Example of general dietary plan
template and suggested dietary titles
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Table 7  RDSS evaluation of dietary refusal

F Y e e Jal 7 2 -1l
T+ R i 1.000 1.000 1.000
IR SR B 1.000 1.000 1.000
IR AN 52 1.000 1.000 1.000
FUBEA R %2 1.000 0.995 0.997
RN 3215 1 1.000 0.990 0.995
RPEATH % 1.000 0.960 0.979
T2 WERRI 1.000 0.990 0.995
ENCEE D 1.000 1.000 1.000

RIS W, EF] 100%K5 5 H 32 H s 45k
Blo Bbhh, ARRAEEE, EREHLT, A AR
N A B AL 100%, MITIEY T RDSS %A A
WERIRRE], JF HAEFHA T 7 PROTEIN H ik
. BN, KB BRI R N TE R T, B
AR g R, T B OBEAE AR TR R AN
W, B4 TR CERITA A RER. EA%
JE_EIRE TR R LR, TR ARIEH R NACT J&
H, ARG UESESRMERROEY, B
n, HT S E ST, BT LARAE SR B S
RDSS 7EIXANZ HIF H AR & x s gt 77028, LMEh
NAP A s SR a2 R a6k .

PRI, PRAS BT R 2 5 R T i A e 7R
R B T UM RE S R AR E . X 4 D AFRY
n BT T PR, SRR 100 FRE, EEE IS
BHEFRR LI RMETR LR, DMORMEE R R
FREFRRPIRRIEEE, REaEMES i —F,
FEMFITA 2 T BENLHEIL ] 200 43 F24) .

K8 RDSS MERMEERPT (FI-N HEHH
D)
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Table 9 Distribution of virtual users in the user
categories of PROTEIN
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Table 11 The recommended accuracy of the
nutrients produced
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Fig.2(a)&(b) Brand-Alman diagram depicting
the differences in energy intake among user groups
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Fig.3 Distribution of energy intake differences
between recommended and target values
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