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𝛷𝑢 = (𝑃𝑅𝑂𝑢, 𝐿𝐼𝑃𝑢, 𝐶𝐴𝑅𝐵𝑢, 𝐶𝐻𝑂𝑢, 𝑆𝑂𝐷𝑢, 𝑆𝐴𝑇𝑢, ⋯ )

∑ (𝑅𝑙
0 − ∑ 𝑟𝑙𝑗

𝑛
𝑗=1 𝑏𝑗)𝑚

𝑙=1

2
→ 𝑚𝑖𝑛

𝑈 = ∑ 𝑏𝑗
𝑛
𝑗=1

𝑏𝑗
𝑚𝑖𝑛 ≤ 𝑏𝑗 ≤ 𝑏𝑗

𝑚𝑎𝑥



𝐻 = ∏ (1 − 𝑐𝑙
2)𝑛𝑙

𝑙=1 ⋅ [∑ 𝑔𝑖
𝑛
𝑖=1 (1 − √

1

𝑚
∑ 𝑟𝑖𝑗𝑐𝑖𝑗

2𝑚𝑗

𝑗=1
)]

𝑃(𝐶|𝐷) =
𝑃(𝐶∩𝐷)

𝑃(𝐷)
       𝑖𝑓  𝑃(𝐷) ≠ 0

Start

Computing the mass of food intake

Determining the type of foods

Gathering the nutritional 

values of foods

Deviation is sufficiently 

small?

Computing the nutrient deficit of 

food intake

Computing the nutrients of 

the next meal based on those 

of the current meal

Recommending 

replacements based on 

feedbacks from object

Standard reference model 

of daily nutrient intake

Information of food 

nutrients

Y

N

Proteins

Fats

Hydrocarbons

Dietary fibers

Minerals

Vitamins

Water

Calorie

  

Hidden 

layer

Classification results on 

food intake based on 

highest nutritional value



𝑃(𝜔|𝐴) =
𝑃(𝐴|𝜔)

𝑃(𝐴)
𝑃(𝜔)

𝐸𝑖 = ∑ 𝑄𝐿𝑖𝐴𝑖
𝑚
𝑖=1

𝐵𝑗 = 𝐴𝐹(𝐸𝑖)

𝑄(𝑚) = 𝑄(𝑚 − 1) + 𝛿(𝜀(𝑚) − 𝑏(𝑚)) ⋅ 𝑎(𝑚)

[𝑀𝑆𝐸(𝐴)] =
1

2𝑀
(∑ (𝑂𝑛 − 𝑏𝑛)2𝑀

𝑖=1 )

𝛥𝑞𝑛𝑚
𝑜 = −𝜂

𝜕𝑀𝑆𝐸(𝐴)

𝜕𝑞𝑛𝑚
𝑜

𝛥𝑟𝑛
𝑜 = −𝜂

𝜕𝑀𝑆𝐸(𝐴)

𝜕𝑟𝑛
𝑜

𝑃(𝑑 − 𝑔|𝑌𝑜𝑔) =
𝑃(𝑌𝑜𝑔|𝑑−𝑔)

𝑃(𝑌𝑜𝑔)
𝑃(𝑑 − 𝑔)

𝑅𝐼𝑄 = 𝑄𝑈 − 𝑄𝐿

𝑉𝐴𝐿𝑂𝑈𝑇 < 𝑄𝐿 − 1.5𝑅𝐼𝑄

𝑉𝐴𝐿𝑂𝑈𝑇 > 𝑄𝑈 + 1.5𝑅𝐼𝑄



∀ ∈ℝ

𝐷𝐼𝑆(𝐴𝑖 , 𝐴𝑗) = √∑ (𝐴𝑖𝑗 , 𝐴𝑗𝑙)
2𝑚

𝑙=1

∈

∈

𝑁𝐴𝐾(𝑇) = {𝑂′ ∈ 𝑊{𝑇}| 𝜉(𝑇, 𝑂′) ≤ 𝜉𝐾(𝑇)}

𝜉𝐾(𝑇, 𝑂) = 𝑚𝑎𝑥(𝜉𝐾(𝑇, 𝑂), 𝜉(𝑇, 𝑂))

𝜎𝑙(𝑇) =
1

∑ 𝜉𝐾(𝑇,𝑂)/𝐾𝑂∈𝑁𝐴𝐾(𝑇)
=

𝐾

∑ 𝜉𝐾(𝑇,𝑂)𝑂∈𝑁𝐴𝐾(𝑇)

𝑂𝐹𝐾(𝑇) =
∑

𝜎𝐾(𝑂)

𝜎𝐾(𝑇)𝑂∈𝑁𝐴𝐾(𝑇)

𝐾



Data 

normalization

Setting up 

covariance matrix

Computing 

eigenvalues

Computing 

eigenvectors

Generating 

outcome 

matrix

Determining m 

vectors of 

principal 

components

Determining 

feature 

subset 

according to 

factor 

loadings 

matrix

Computing 

cumulative 

variance 

explained 

(CVE)

CVE>85%

?

Determining the 

number of principal 

components

End

N Y

Start

𝐴 = [

𝑎11 ⋯ 𝑎1𝑤

⋮ ⋱ ⋮
𝑎𝑚1 ⋯ 𝑎𝑚𝑤

] = [𝑎1, 𝑎2, 𝑎3, . . . , 𝑎𝑤]
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