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Recommendation Method for Recipes Minimizing Food Loss by Substitution
of Ingredients
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1) School of Regional Innovation and Social Design Engineering, Kitami Institute of Technology

Abstract: Food loss is a big problem all over the world. Many recommendation meithods for cooking recipes are
proposed in previous research. But the total cost of food loss is not minimized in the previous research. In this
research dynamic programming is applied to minimize the total cost of food loss in recommendation method for
cooking recipes. A new recommendation method is proposed. In the proposed method new recipes are created
by substituting the ingredients in existing recipes with other ingredients using ingredient thesaurus. The effec-
tiveness of the proposed method is shown by some experiments. In the experiments the food loss of the proposed
method is confirmed to be smaller than the jfood loss of the empirical recommendation method. The proposed
method is expected to contribute to the reduction of food loss in households. The optimal solution of the proposed
method is also a theoretical limit. The theovetical limit can be used to evaluate other vecommendation methods.
The application of the proposed method to healthcare is a topic of the future.
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S REFREI 0D LU 1 R Eie Ol Eh i IR R A 5 T 7
W2 ENHD L EHERTE S,

4.4 WHIBNORSEZED /) —Aa— R
ZELLC, MARNOREFEC L ARE LY
HEBEERET 270 OREEEC LD V) — A 32— RELITF

W9
nmR<-9 # LI B, KED
num G <~ 8 # B
ws & matrix @ num Q) # £EIE
w_s <= ¢(0, 200, 300, 300, 400, 240, 0, 100) # REEDOWHEYE
gname < c(TIIR "8, "8 4B EE, TR CEp5Y
)
¢ < matrix(Q,num 6 # 3R MBIl (5SLH-Y)
¢<-¢(0.7,0.9,25280208041.7 #ax Bl (U5 Ld
Yy MEE
ex < matrix©, rum 6) # SEEEIRE COBRES
ex<-¢{0,1,3,23303) # EBURECORAMDIE
rnae <~ c(RTNADBEBT, WIIAD v &, "Sd =8 " h
T Y EGE "ROMEEH, TEOERE", BOSEEBT "8
T RE H BORESE)
wr - matrix© numR num 0 # L PhoasEEs
wrli,] ¢ ¢(200,0.0,0,0 000
w.ri2] <- ¢(200 0,0,0,200 240, 0, 0)
w.r3,] <~ ¢(0,0,0,300,200,0 0 0)
wrl4 ] <-¢(0,0,0, 300,200, 240, 0, 0)
w_r51 < ¢(0,0,300,0,200,0, 100, 0)

w_r[8,] <~ ¢(0,200,0, 0,200,240, 0, 0)

w91 < ¢(0,0,300, 0, 200,00, 100)

T3 # ERERy

v_pre <~ hash( # A {CEREOVEY

dpre <~ hash( # AELEREBOLS Crl
nun_all_node <- 0 # AE{LEIRA LOIIEEL
num_all_hash <- 0 # AE{LEIRHY DIEEE

17
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v < function(x1,x2, ) {

num_all_node <<- num_all_node+! # AEILEIRL LONEREL
x1_labe! = paste(x1, collapse =",")

x2_labe! = paste(x2, collapse =",")

label = paste(x1_label, x2_label, t, sep =",

VH vy aF—

i (has. key (Jabel, v_pre) =TRUE) { #f A E(LEIRDMEEE
return(c(v_pre[[labell], d_pre[[label]]))

} else {
num_al|_hash <<~ num_al|_hash+! #XT{EEIRH Y OUIEEEL
check_r <~ matrix(©, nm R # LI EOERAETFT VD
num_check r <~ 0 # BREIO LI EE
for (i in 1:rum R) {

}

check < 1
for(j in 1:num G {

oA LT<wr i, JD 1

check <~ 0

}
}
check_r[i] < check
num_check_r <- num_check_r+check_r[i]

i (num_check_r==0) {

cat("¥n”)
cat (t, "#1", " £BIE", x1,” BRI, x2, ")

cat (CERIRATREL 2 E7% L #EBORT, sum(oaxd), "¥n™)
v_pre[[label]] = sum(cxx1)

d pref[label]] = -1

return(c (sum(cxx1), 1))

} else {

id_check_r <~ matrix (0, num_check_r) HBIRAIL I EHES
i1 <1
for (j in 1:numR) {
if (check_r[j1=1 {
id_check r[i1] < j
i1 &< i
1
1
v_temp <~ matrix (0, nun_check_r)
loss_temp <~ matrix (0, num_check_r)
x1_dash <~ matrix(0, num_check_r, num @) # JHADREE
x2_dash <~ matr ix (0, num_check_r, num 6) # JHAMDEEE]

RETOERL
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for (i in 1:num_check_r) {
for (j in 1:num G) {
x1_dash[i, j1 < x1[jl-w_rlid_check r[il, jl
if 0d_dashli, j10)
x2_dash[i, j1 < x2[j14
if (x2_dash[i, j1==0) {
loss_temp[i] <~
loss_templil+c[j]sx1_dash(i, j]
x1_dash[i, j1 <- 0
}
} else {
x2_dashli, j1 <~ 0
]
1
iT= {
v_temp[i] <~ loss_temp[i]
} else {
v_temp[i] < loss_temp[i]
+v(x]_dash[i, 1, x2_dash[i, 1, t+1) [1]
}
]
cat ("¥n")
cat (t, “HY".” £BIE" x1,” BBEE, x2, W)
cat ("ERLE”, id_check_r [which. min(v_temp) 1,
r_name[id_check_r [which. min(v_temp)1],

"o R”, {oss_temp[which. min{v_temp) ],
“v* min(v_temp), "¥n")
cat ("ZRODRE’, " BB, x1_dashiwhich.min(v_temp), ],
" FEESY, x2_dash[which. min(v_temp), ], "¥n")
iFi=0{
cat (" A T{eEIR: LOMEEEEL - 7, nun_al [_node,
7 AR CERS SO 7,
nun_all_hash, “¥n")
}
v_pre[[label]] = min{v_temp) # A TILEIRSEE
d_pre[[label]] = id_check_r[which. min{v_temp)]
return(cmin{v_tem), id_check_r [which. min(v_temp)1))
]
]
]

cat ("v(w_s, ex, DY, vl s, ex, 1), "¥n")
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