HOA HOC - CONG NGHE THUC PHAM

SUDUNG MANG NORON MO
PANH GIA CAM QUAN SAN PHAM CA PHE

@ BUI CONG DANH - NGUYEN TH| DIEU HIEN

TOM TAT:

Dénh gid cdm quan 12 mot thanh phin quan trong trong nganh cong nghiép thuc pham va hang
tiéu dung. Bai viét dé& xudt mdt phuong phap ti€p cin ddnh gid cdm quan ca phé bing mo hinh

mang noron md. Sy k&t hgp gilta mang noron va logic md nhim nang cao khd ning hoc clia mang

ndron trong moi trudng nhiéu thay d6i nhu danh gia cdm quan. Két qua thuc nghiém khong chi cho

tha'y phuong phdp dé xuat nhanh va chinh x4dc hon so v6i phuong phap chi dua vio mang noron ma

con cho thdy phuong phap dé xudt hiéu qua trong 16p bai todn ddnh gid cAm quan thuc phdm dya

vao thanh phan cau tao.

Tu khéa: cdm quan, noron, logic md, ca phé.

1. Dit van dé

DPénh gid cdm quan 12 mdt thanh phian quan
trong trong viéc ddnh gid chat lugng thuc phim.
DPénh gid cdm quan cung cAp thong tin tin ciy va
c6 gid tri cho sdn xudt va quing cdo, dong thdi
gitp cho viéc quan ly dé dang d€ ra cdc quyét
dinh kinh doanh vé& nhitng dic tinh cdm quan clia
cdc san pham.

Panh gid cAm quan trong thyc phdm 12 mot bai
todn di dugc nghién ctfu qua nhiéu giai doan khic
nhau. Qua cdc nghién citu gin diy cda tic gia tai
cdc phong thi nghiém ciing nhu cdc doanh nghiép
tai Viét Nam c6 st dung ddnh gid cdm quan cho
thyc phdm cho thay, tit ci phai diing thuc nghiém
dé dua ra cdc danh gid cAm quan vé thyc phim
thong qua cdc bién phap, nhu: chuyén gia, diéu tra
thi hi€u thi trudng... déu mat nhiéu thdi gian, chi phi
dé tap hop hoi dong, chudn bi mau d4nh gid, phan
tich va bdo cdo céc s6 liéu cdm quan.

Viéc dénh gia cdm quan cho ca phé bing mang
ndron di dudc cong b tai [8]. Phuong phap nay
hiéu qué khi k&t qua dau ra hai phan 16p, vi du: thich
hodc khong thich. Tuy nhién phudng phap nay gip
mot s6 khé khiin trong mdi trudng thdng tin phic
tap, dit liéu khdng chic chdn, thi€u chinh xdc va

bién dong, dic biét trong viéc ddnh gid cAm quan
thyc phaAm véi nhiéu phan 16p dAu ra, nhu: rat thich,
thich, binh thuding, khong thich, rat khong thich.
Xuat phat tf nhitng han ch€ clia mang ndron
trong viéc danh gia cAm quan thuc phAm trong phan
2, nhém tdc gid dé xudt xAy dyng mo hinh cho bai
todn d4nh gid cAm quan thuc phdm, trong phin 3
trinh bay d& xuit md hinh mang noron md 5 16p
SE-FNN cho bai todn ddnh gia cam quan thuc
phdm. (Hinh 1)
Hinh 1: Méi quan hé gitia dénh gié cdm quan
va cdc thanh phan
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Nguén: Nhém tdc gid deé xudt
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2.Bai toan danh gia cAm quan thy'c pham

Sau thdi gian nghién cttu vé qud trinh ddnh gid
cadm quan thyc pham védi nhiéu loai thyc phdm khac
nhau, tdc gid nhan thiy chiing déu c6 nhitng thanh
phan thyc phim chinh lam nén dic trung cho titng
loai thu'c phdm d6. Vi du, ddi v6i ca phé c¢6 3 thanh
phin ciu tao dic trung quyét dinh huong vi ca phé
la: {Coffee, Coffeemate, Sugar}. Sau qud trinh
ddnh gid cdm quan gidm dinh vién s& cho ra mot
két qui duy nhat vé miu sin phim d6. M6 hinh
d4nh gid cAm quan thuc phim c6 n dau vao 1a ciu
tao dic trung sidn phdm d6 vai mot dau ra 1a sy két
luAn d vu thich cla gidm dinh vién vé miu ddnh
gia d6, dugc thé hién qua Hinh 2:

Hinh 2: Mé hinh thuc hién danh giG cam quan

[Thénh phan c4u tao 1

Két luan
( Thanh phéin cau tao 2 ]\ Chuyeén mc b
[Thénh phan c4u tao 3 ga dzanh Ehoa
gia cam man cho
— / quan | | tap ket
luan
[Thénh phan ciu tao n

Nguén: Nhém tdc gid dé xudt

3. Pé xuat mé hinh mang noron m& 5 16p
(SE-FNN) cho d4nh gia cAm quan thyc phdm

Sau khi tim hi€u mo hinh bai todn ddnh gid cam
quan thuc phdm ching tdi d& xuit mo hinh mang
noron md 5 16p SE-FNN (Sensory Evaluation
Fuzzy Neural network) dung cho viéc thuc hién
d4nh gid cdm quan céc loai thuc phdm khic nhau
nhu sau: (Hinh 3)

Trong d6, ¢6 n dit liéu diu vao 1a c4c thanh phin
cAu tao san phdm s& dugc dua vao 16p 1 tng vdi cc
nhan vao thich hgp. C6 3 loai nhan vao nhu sau:
“Thap”, “Trung binh” va “Cao”, cic nhdn dau vao
nay dugc md héa bing ham chudng. Cdc nhin vao
sau khi dugc md hda sé dudc truyén qua ting 2 theo
cdc luat chuyén gia d4anh gid cAm quan va chuyén
sang 16p 3 d€ tinh ty 1& ngudng kich hoat ctia luat
thiti. L6p 4 st dung dAu vao tir 16p 3 dé tinh ngudng
kich hoat chudn héa. Lép 5 1a 16p xuat tinh gid tri ra
cho mang biing phuong ph4p trung binh trong tim.

Céc buéc thuc hién tuan tu nhu sau:

PAau vao: La cdc thanh phin ciu tao dic trung
cho san phiam thuc phdm.

Lép 1: Céc ndron trong 16p nay sé dudc gén 1
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Hinh 3: C4u tric mang ncron mé SE-FNN

Lip3 Lip 4 Lén5

Diu rio Lépl Lép2

Nguon: Nhém tdc gid dé xudt

trong 3 nhdn nhap: “Thap”, “Trung binh”, “Cao”.
Lép nay st dung ham lién thudoc dang chudng dé
md héa cdc gid tri vao tudng Gng v4éi cdc nhan
nhép.

O!= (%) 3.1)

x 1a dit li€u nhap cho nit i, va Ai 1a nhan nhap.
Nhu vy, O} con goi 1a ham thanh vién clia Ai va
thé hién midc do x thda Ai. ps(x) c6 dang hinh
chudng va nim trong khodng [0, 1]:

_ X-Ci 2

Ha()=¢€ % (3.2)

Lép 2: Moi noron trong 16p nay dudc gan nhan
I c6 dif lieu xuét Ia tich cdc dit liéu nhap:

0212 Wi = HEHAi(X), HAi(Y)) (3.3) ~

Dif liéu xuat ciia mdi ndron bi€u dién ngudng
kich hoat ctia luat.

LG6p 3: Mdi noron trong 16p nay gan nhan N.
Noron thit i tinh ty 1€ ngudng kich hoat ctia luét thit i
so vdi tong tat cA cac ngudng kich hoat clia tit ca
cac luat:

W.

1 S
S 1= 12 (3.4)

Dit liéu xut cta I6p nay dugc goi la ngudng
kich hoat chuidn héa trung binh trong s6 ctia cic
luat.

Lép 4: Moi noron i trong 16p nay c¢é ham nut:

O = Wif; = wi(px +qy +r;) ~ (3.5)

Trong d6 wi la dir liéu xudt ctia 16p 3, va {p;, q;,
r;} 12 tap tham s& k&t qua.

Lép 5: Nit duy nhat trong 16p nay 1a nit tron

3w —
Oi—Wi—
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dugc gan nhin X, d€ tinh tdng dif liu xuat theo
phuong phép trung binh trong tam:
. 3wt

Osi = Eiwifi = #

(3.6)
1771

Gidi thuat hoc cho mo hinh SE-FNN:

Mo hinh SE-FNN sé& dudc 4p dung thudt todn
hoc lai ghép: Binh phuong cuc tiéu cho qud trinh
ti€n va gidm gradient cho qua trinh Ui nhu da trinh
bay trong [7]. PE tim ra dd thi ham chudng thich
hgp cho cdc nhian ngbn ngit vao.

4. Vi du minh hoa SE-FNN cho d4nh gia cam
quan ca phé

Ca phé c6 3 thanh phan ciu tao dic trung quyét
dinh huong vi ca phé la: {Coffee, Coffeemate,
Sugar}. Sau khi gidm dinh vién ddnh gia thi cho ra
k&t qua ctia 1 mau thi nghiém tuong Gng vdi cac gid
tri {rat khong thich, khong thich, binh thudng, thich,
rat thich}. M6 hinh dianh gid cdm quan ca phé dudc
thé hién nhv Hinh 4 nhu sau:

Hinh 4: Mé hinh danh gié cdm quan ca phé

- Két luan do ua
Sy thich {Rét khong

giadanh| I 4hich, Khong thich,
gla cam Binh thudng,

quan Thich, Rt thich}

Nguén: Nhém tdc gid dé xudt

B0 dif liéu: 27 miu dif liéu trong [8] tuong tng
v6i 3 dir lieu ddu vao, mdi dau viao c6 3 ham
chudng md héa tuong tng véi cac mitc do {Thap,
Trung binh, Cao}. (Hinh 5)

Hinh 5: Mé hinh thu'c hién hudn luyén
dénh gié cém quan ca phé

Tép mau
Huanluyén
Huén luyén
2 SE-FNN

Vecto trong s6, =
H ham lién thuo H Két lugn

Tap can
danh gia

Xuatkét qua

Nguén: Nhém tdc gid dé xudt

Qua trinh hu&n luyén: (Hinh 6)
Qua trinh ki€m thi: (Hinh 7)

Hinh 6: Qud trinh huén luyén SE-FNN
cho dénh gié cdm quan ca phé

‘ Tap dit lidu danh gid cam quan mau

Tap cac vecto mo hoa ‘
92

Mo hoa vecto |

|

T
Nguong kich hoat méi luat
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|
|
|
{ Pau ra cia mai luat
|
|

Vecto trong s0, gia tri cac ham lién thude |
92
Két luan |

Nguon: Nhém tdc gid dé xudt

Hinh 7: Qua trinh kiém th& SE-FNN cho
danh gié cdm quan ca phé

Tép dit liéu danh gia cam quan can xdc dinh

2

Tinh gia tri ra dya trén ty 1¢ nguong kich
hoat cua dit liéu huan luyén

L4

Két lusn

Nguodn: Nhém tdc gid dé xudt

Bu6c 1: Miu ca phé cin d4nh gid cAm quan.
BuGc 2: Dya vao gid tri b0 ty 1€ ngudng kich
hoat trong ma trin A dé tinh todn gi4 tri ra theo

cdng thic:
PAVAH
O Iw
Budc 3: K&t luan gid tri cdm quan ca phé can
danh gia.

5. Két qua thy'c nghiém

5.1. M6 ta thi nghiém ddnh gid cdm quan
ca phé

Trong thi nghiém nay, chuyén gia cdm quan
dugc yéu cAu ddnh gid cdm quan cho 30 tdch ci phé
cung mdt nhan hi€éu, nhung c6 mat do khic nhau
thay ddi trong mot khodng gid tri nhat dinh cho tirng

$6 3 - Thang 2/2022 327



TAP CHi CONG THUONG

loai thanh phan. Cac thanh phin ciu tao lam nén
dic trung cla ca phé sau khi dung cdc ky thuit
phan tich thuc phdm ta c6 3 thanh phan chinh la:
“Coffee”, “Coffeemate”, “Sugar”. DAu tién chiing
ta ¢6 27 tach ca phé da dugc c6 dinh theo trong
lugng clia cdc thanh phan dugc liét ké trong Bang
1. Dit liéu trong Bdng nay ciing la dit liéu huin
luyén cho bai todn mang ndron md s& dugc trinh
bay trong phin ti&p theo.

Bdng 1. Bdng di liéu dénh gid cdm quan

Két qua

STT | Coffee | Coffeemate | Sugar camm;]auan
chuyén gia

1| 02530 0,5000 | 0,2530 0.3
2| 0,2530 0,5000 | 1,0000 0,7
3| 02530 0,5000 | 1,7530 0.5
4| 0.,2530 2,5000 | 02530 0.3
51 02530 2,5000 | 1,0000 0,5
6| 072530 2,5000 | 1,7530 0.5
7] 0,2530 1.5000] 0,2530 0,5
8| 02530 1,5000 | 1,0000 0,0
9| 02530 1.5000 | 1,7530 0,5
10| 0.5000 0,5000 | 0,2530 0.1
11| 0,5000 0,5000 | 1,0000 0.3
12| 0.,5000 0,5000 | 1,7530 0.3
13| 0.5000 2.,5000 | 02530 0.3
14| 0,5000 2,5000 | 1,0000 0.9
15| 0,5000 2,5000 | 1,7530 0,7
16| 0,5000 1.5000] 0,2530 0.3
17| 0,5000 1.5000 | 1,0000 0,3
18| 0.5000 1.5000] 1,7530 0,5
19| 00,7330 0,5000 | 0,2530 0.3
20 0,7530 0,5000 | 1,0000 0.3
21| 0,7530 0,5000 | 1,7530 0,5
22| 0,7530 2,5000 | 0,2530 0,3
23| 0,7530 2,5000 | 1,0000 0.3
24| 0,7530 2,5000 | 1,7530 0,3
25| 07530 1.5000 ] 0,2530 0,1
26| 0,7530 1.5000 | 1,0000 0.3
271 0,7530 1.5000] 1,7530 0.3

Nguén: Nhém tdc gid dé xudt

Céc thanh phan dau vao trong thi nghiém nay
bao gébm 3 thanh phin chinh: “Coffee”,
“Coffeemate”, “Sugar”. Trong lugng cta 3 thanh
phan trong 1 ly ca phé miu 1a c6 dinh khong thay
d6i trong qua trinh 1am thi nghiém va dudc tron déu
trong 50ml. Vi du trong ly ca phé miu dau tién,
trong lugng ctia Coffee 1a 0,253g; coffeemate 0,5¢;
Sugar 0,253g va nhitng ly khdc cé trong lugng
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tuong ng nhu trong bang. C4c thanh phan nay dao
dong trong mot khoang ¢d dinh cho truge. Céc ly ca
phé dugc din nhin mot cich ngiu nhién, dé
chuyén gia cdm quan khong thé thu thap bat ky
thong tin gi tir nhan. Trong thi nghiém, chuyén gia
cdm quan tién hanh né€m thif tat cd c4c ly ca phé va
dién vao 1 phi€u danh gid cAm gidc nhu trong miu
sau: (Bang 2)

BAng 2. Két qué ddnh giéd cdm quan

STT Rat Thich Binh Khong Rat khong

thich thwong thich thich

Nguén: Nhém tdc gid dé xudt

Céc thanh phan trong mau thi dao dong c6 dinh
trong mot pham vi nhit dinh nhu sau: 0.253<=
Coffee <=0.753g; 0.5<= Coffeemate <=2.5g;
0.253<= Sugar <=1.753g. Dao dong c6 dinh bdi vi
day 1a cdc ngudng tot nhat nim trong mién chip
nhan dudc sau khi ti€n hanh phan tich mién cim
gidc clia con ngudi.

Vi bang ddanh gid nhu Bang 2, ching ta ma hda
thanh nhitng chi s6 ddnh gid cdm quan tuong Gng
véi cdc mdc d6 nhu sau: (Bang 3)

Bdng 3. Chi s6 ddnh gid cdm quan

Rit Binh Khong | Ratkhéng
thich Thich | thirong thich thich

09| 07 0.5 0.3 0.1

Nguén: Nhém tdc gid dé xudt

Sau khi ti€n hanh 18y k€t qui cdm quan 27 miu
theo Bang 1, ti€n hanh chudn bi thém 3 miu c6
trong lugng cdc thanh phan bat ky gid tri cdc
thanh phan nim trong ngudng cho phép. Chuyén
gia cdm quan ti€p tuc né€m va cho két qué trong
Bédng 4 va 3 miu nay dugc dung d€ 1am miu ki€m
tra cho SE-FNN.

5.2. Cdu tric SE-FNN trong ddnh gid cdm
quan ca phé

Hé thdng suy ludin m& md ta & phan trudc duge
thuc hién bing mot ciu tric SE-FNN tuong ing
Hinh 8.

5.3. Hudn luyén SE-FNN ding cho ddnh gid
cdm quan ca phé

M®di chu ky huén luyén cau tric SE-FNN dudc
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BAng 4: Mau kiém tra dung cho SE-FNN

dugc cdc gid tri cia ham lién

thudc chudéng cho tirng thanh

STT Coffee | Coffeemate | Sugar dé;lANhI;é Gla;néghm;i; - phin cdu tao sin phdm va c6
1 0.3 22| 0,5]0,695669 0,7 dudc bd dit licu ty 1& ngudng
2 0.4 210,753 | 0,908639 0.9 kich hoat t&t nhat cho mo hinh
3 0.6 1]1,253] 0.626042 0.7 SE-FNN.

Nguén: Nhém tdc gid dé xudt

Hinh 8: C&u trac SE-FNN cho cdm quan cé phé véi 3 vao, 1 ra va 27 luét.
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Nguén: Nhém tdc gid dé xudt

thuc hién bdi 2 qud trinh: qué trinh ti€n va va qué
trinh 10i. Trong qua trinh ti€n, c4dc tham s& két qua
dudc x4c dinh bing phuong phap binh phudng cuc
tiéu. Trong qué trinh 1, c4c tin hiéu 16i lan truyén
ngugc va do gidm gradient thudng duge dung dé
xdc dinh cdc tham so gid thi€t. Chinh vi vay,
phuong phdp nay dugc xem nhu
mot thudt todn hoc lai ghép. Dir

RS K ST
Y e R

P
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Diu ra cua tirng
ot

K&t qua ddnh gia: Hién thuc chuong trinh ddnh
gid bing SF-FNN.

K&t qué cho thdy, d6i véi mau sd 1 va 2, cd
ANN va SE-FNN déu cho két qua gin chinh xic.
Riéng miu s6 3 ANN cho k&t qué giita ngudng cim
gidc 0.5 va 0.7, do vay, khdng xac dinh s& thudc vé

BdAng 5. Khéi tao cac gié tri ban ddu cho ham lién thudéc

liéu huan luyén trong Bang 5 chita

tap cdc vector dif liéu vao gom P Coffee Coffeemate Sugar

vecto (muc). i & i = - - A
5.4. Két qué thitnghiém Thép 0253 | 0.125 | 05 | 05 | 0253 | 0.375
K&t ludn: Quad trinh hoc gém 2 Trung binh 0.5 0.125 15 0.5 1 0.375

qué trinh ti€n va lbi nhim tim ra Cao 0.753 | 0.125 255 0.5 | 1.753 | 0.375

sai s0 132 nhd nhat, khi d6 ta cé

Nguén: Nhém tdc gid dé xudt
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ngudng nao la rat kho, tuy

Bdng 6. K&t qud danh gid cdm quan 3 méu thi

nhién ké&t qué ctia SE-FNN ANN danh | SEFNN | Giam dinh vién
rit chinh xdc. Ty 1& chinh STT Coffee Coffeemate | Sugar | gid [8][18] ddnh gid

. x PO N §)) @ 3
Xic ca 3 mau cua ANN la 1 03 22 05 | 0695669 | 0.6954 0.7
96,5% so vdi 99,5% cua 2 04 2 0753 | 0908639 | 09142 0.9
SE-FNN cho thay tinh 3 0.6 1 1253 | 0626042 0.7001 0.7

SE-FNN cho k&t qué khd

Nguén: Nhém tdc gid dé xudt

quan hon. )
Chu ky thuc hién ddnh Bdng 7. K&t qud chu ky huéin luyén dénh gid cdm quan 3 méu thi
gia: ANN | Chuky [ SEFRN | oo
A,Tu' ket Elua E’ang Z Chg STT Coffee Coffeemate | Sugar d&n]l’[xlggl]a FNR @ SE-FNN
thay, chu ky huan luyén dé ) ®
ANN  hoi tu cao hon 1 03 22 05 | 0.695669 0.6954
SE-FNN la 50 lan. % 04 2 0753 | 0908639 | 000 00142 | g0
Nhu vy, nhin chung, 3 0.6 1 1253 | 0.626042 0.7001

viéc ddnh gid cdm quan s
dung SE-FNN dudc cii tién
hon so v6i ANN vé s6 chu
k¥ huén luyén.

6. K&t luan

Bai bdo da phan tich dugc tAim quan trong clia
ddnh gid cdm quan trong viéc cai ti€n, tao ra sin
phdm mdi va sy khé khiin trong viéc danh gid cam
quan bing thuc nghiém thi cong.

Bai bdo dd nghién citu cic diém manh, diém
y&u clia mang noron va ké&t hop véi logic mo dé
gidi quyét cdc bai todn vudt ngoai pham vi gid tri
10, trong d6 bai todn danh gid cam quan thuc pham.

Bai bdo da dé xuit md hinh mang noron mdJ 5
16p SE-FNN cho bai todn dédnh gid cdm quan trong

TAILIEU THAM KHAO:

Nguén: Nhém tdc gid dé xudt

thyc phdm va da cho thdy tinh hiéu qui ctia mod
hinh nay so v6i ANN.

Viéc ttng dung noron md dé giai bai todn danh
gid cdm quan thuc phdm 13 mot phuong phip méi
mang tinh kha quan cao. Qua trinh cai diat chudng
trinh danh gid cAm quan da thu dugc mot sd két qua
nhat dinh.

DPong thdi qua viéc ti€n hanh thi nghiém thu
dudc nhitng gié tri du bdo c6 do chinh xac khi cao
(vao khodng 99,5%). Cho thdy tinh wu viét cia SE-
FNN so v6i ANN. Md ra mot huéng di kha quan
cho viéc ttng dung mdy hoc vao gidi quyét bai todn
d4nh gi4 cdAm quan trong thyc phim W
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Khoa Cong nghé Thong tin,

Truong Pai hoc Cong nghiép Thye phAm Thanh phé H6 Chi Minh

USING THE FUZZY NEURAL NETWORK
FOR THE SENSORY EVALUATION
OF COFFEE PRODUCTS

® BUI CONG DANH!
® NGUYEN THI DIEU HIEN'
1Faculty of Information Technology.
Ho Chi Minh City University of Food Industry

ABSTRACT:

Sensory evaluation is an important component in the food and consumer products industries.
This study proposes the use of fuzzy neural network model for the coffee sensory evaluation.
The combination of neural networks and fuzzy logic is expected to improve the learning ability
of neural networks in volatile environments such as sensory evaluation. The experimental
results do not only show that the proposed method is faster and more accurate than the method
which is based only on neural networks, but also show that the proposed method is effective in
the class of food sensory evaluation problems based on ingredients structure.

Keywords: sensory, neuron network, fuzzy logic, coffee.
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