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Toém tét - Viec dw doan thanh phan héa hoc cla thwc phdm
1a cuc ky quan trong, diéu nay gitp ching ta danh gia dwoc murc
dd an toan va mic do dinh dwéng cla cta thwe phdm. Trong bai
nghién ctru nay, ching tdi d& xuat mé hinh két hop gitra Multitask
Learning va Neural Network d& c6 thé phan tich thanh phan hoa
hoc clia nhiéu loai thyc pham khac nhau trong cung mét mo hinh
dwa trén phd NIR. Viéc s dung phd can hong ngoai (NIR) giup
viéc nhan dién va phan tich cac thanh phan trong thuc pham
nhanh chéng va don gian, ddng thoi khéng lam anh huéng dén
chét lwong cla thwc phdm. Trong bai nghién clru nay ching toi
dé& xuat mot mé hinh end-to-end c6 kha nang phan tich thanh
phan héa hoc ciia nhidu chét clia nhiéu loai thwe phdm cung ldc.
Két qua twong déi kha quan cho thdy kha nang day sé la giai
phap céng nghé théng tin thich hop dé& hé tro kiém soat chét
lwong thwe pham trén thi treong.

Tir khéa - Thanh phdn héa hoc, phé can héng ngoai,
multitask learning.

1. Dit van dé

Hién nay, an toan thyc phim dang 14 van dé nhtc
nhdi trong xa hoi. Vi tinh trang thuc pham bén, chira cac
chat doc hai van dang troi ndi trén thi truong hién nay dat
ra van dé can c6 mot phuong phap dé giup danh gia chat
luong cua thuc phém dua trén thanh phén hoa hoc cua no.
Phuong phap phd bién hién nay 14 thuc hién phan tich hoa
hoc trong phong thi nghiém Tuy nhién phuong phap nay
doi hoi tén nhidu thoi gian, cong stc, kho ap dung, dong
thoi diém quan trong nhat la chung ta can tac dong vat Iy
dén thyc pham d6 dé 14y mau phén tich.

Hién nay, véi sy phat trién ctia khoa hoc va cong
nghé, quang pho can hong ngoai dang la phuong phap
hiéu qua nhit dé phan tich thanh phan héa hoc ciia mot
chat. Cac nghién ctru trén cac md hinh hoc may nhu Hoi
quy tuyén tinh, Hi quy binh phuong t6i thiéu timg phan,
giam chiéu dit liéu (PCA, LDA.,...) cho thiy rang dwa vao
phd NIR c6 thé phén tich dugc thanh phan hoa hoc ciia
cac loai thyc pham. Tuy nhién cic nghién ciru nay chi
dugc thuc hién va toi wu hoa trén cung mdt loai thuc
pham. Diéu nay dit ra van dé khi ap dung vao thyc té, can
phan tich thanh phan héa hoc cta nhiéu loai thyc pham
khéc nhau, néu tng dung cic phuong phap nay thi can
phéi di phan tich va t6i wu hoa trén timg loai thyc pham.
Dua trén cac két qua nghién ctru do6, chiing t6i dé xuét sir
dung Neural Network két hop véi ky thuat MultiTask
Learning dé xay dyng mot mo hinh c6 kha nang du doan
thanh phan hoa hoc ctia nhidu chit khac nhau. Tir d6 tmg
dung vao cac hé thong thyuc té gitip kiém soat chat luong
thyc pham.

2. Phan tich dir li¢u
2.1 Dit liéu sir dung

Trong bai nghién ctru nay, ching t6i s dung tap

dir liéu [1] bao gdbm 186 phd NIR duoc tac gia thu thap tir

Abstract - Predicting the chemical composition of food is
extremely important, which helps us assess the safety and
nutritional level of food. In this article, we propose a combine of
Multi-task Learning and Neural Network which allows us to
analyze chemical composition of different kinds of food in only
one model based on NIR. Applying NIR helps food classification
and chemical substances analysis become faster and much
simple, and at the same time does not affect the quality of the
food. The end-to-end model we propose in this article is capable
of analyzing multiple substances of multiple kinds of food at the
same time. The obtained results show the possibility of a proper
technological solution for controlling food quality in the market.

Key words - chemical composition, chemical substances
analysis, near infra-red, multi-task learning.

4 gibng xoai khac nhau véi budc séng tir 1000 - 2500nm.
Dit liéu quang phd nay c¢6 kha ning dugc sir dung va phan
tich dé du doéan cac thudc tinh chat lurong cta xo0ai dudi
dang vitamin C, ham lugng chét rin hoa tan (SSC) va

tong luong axit (TA).

Hinh x. Khao sat s6 chiéu PCA c6 thé giam vé dbi véi gia
tri pho g véi dai budc song tir 1000 - 2500nm
C6 thé thay chi can giam vé s chiéu ~ 3 thi do
thong tin cua dir liéu da dat hon 99%. Dé dam bao do tin
cdy, nhém chon sd chiéu 1a 5 dé khao sat do twong quan
giita dir lidu phd voi ndng do cac chat co trong qua.

2.2, Diic trung phé ciia tirng logi xodi
2.2.1. Xoai Cengkir
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3. Két qua nghién ciru va khio sat
3.1 Cic phwong phdp tién xir Iy dir liéu
3.1.1.  Xit [y diF liéu trong
_ Dit liéu trong qué trinh thu thap 6 thé bi khuyét
hodc mat di. Nguyén nhan c6 thé phat sinh tir nhiéu yéu to
nhu: thiét bj do gip 16i trong mot thoi diém, qua trinh
truyen dir li€u tu thlet bi do toi noi luu trit gdp Van
dé,...Duéi day 1a mot s6 phuong phap xtr 1y dit liéu tréng
ma nhom da tim hi€u, nghién ctru va thir nghiém.
a. Loai bo dit lieu trdng
~ Dt ligu phd NIR dugc do tai timg bude song cu
thé. Thong thuong, dir liéu hay bi trong hang loat &
mot vai budc song nhat dinh, trong truong hop nay ta
c6 thé giai quyét bang cach bo di cot gia tri tai bude
song do. Tuy nhién, phuong phap xu ly dir liéu trong
bang viéc loai bo thuong khong duoc khuyen khich va
chi thuc hién bat kha thi vi nd s€ lam dir liéu mat di
thong tin va do tin cay.
b. Thay thé dit liéu trong bang cdc gid tri khdc

Phuong phép thay thé nay c6 thé khic phuc dugc
nhuoc diém cua phuong phap loai bo gia tri trong. Tuy
nhién, chi thuc hién duogc khi giéﬂ tri bi trong it, thua
thét hodc dit li€u co quy ludt cé thé suy ngugc lai.

Mot sb phuong phap thay thé don gian c6 thé ap
dung v6i dir liéu trong it: Thay the dir liéu trong bang
gia tri trung binh’, trung vi, mode (gid tri xuat hién
thuong xuyén nhat, gia tri 0, ...). Cac phuong phap
nay dugc ho trg bdi mot so thu vién cua Python
(sklearn, pandas, numpy), Matlab, R,...

Tuy nhi€n, cac phuong phap don gian lai thuong
khong mang lai hiéu qua cao va tham chi c6 thé gy
nhicu cho m6 hinh du doan. Chinh vi vy ma nhom da
tim hi€u va nghién ctru thém mot s6 phuong phap
nang cao va phuc tap hon nhu: cac phuong phap h01
quy don va da bién, hdi quy tuyén tinh va phi tuyén
tinh, .

'Hién nay c6 mot sb thu vién h?) tro viée xur 1y gia
tri trong bang cach phuong phap hoi quy nhu sklearn,
scipy cua Python,...

3.1.2.  Chudn héa dir liéu

Chuén hoéa dit lidu giup dua dir lidu vé cung mot
phan phdi, didu chinh pham vi cua dit liéu gop phan giam
chi phi tinh toan va tinh cong bang gitta cac dic trung véi
nhau. Bén canh dé, chuén hoa ciing c¢6 nhiém vu xir Iy cc
gi4 tri bt thuong hodc ngoai 16 ¢6 thé gay nhidu, gitp cho
md hinh ¢6 thé hoc duoc tot hon.

a. Phwong phap dinh tam (Centering)

Phuong phap dinh tdm 13 cach bién doi dir lidu
trong d6 mdi quan sat dugc trir cho 1 gia tri nhat dinh(
vi du gié tri trung binh cua bién d6). Viéc nay tuong tu
nhu chuan hoa 1 bién standardization ngoai trir khong
c6 chia cho gia tri d¢ 1éch chudn. Muyc tiéu dé tdng
cuong kha ning so sanh gitra cac bién. Két qua minh
hoa phuong phap c6 trong Hinh 8.

Original data

Hinh 8. Hinh dang phd ban dau (trén) so v6i phd luc thyuc
hién phuong phap dinh tdm (dudi)

b. Phurong phap chuan héa (Standardization)

Phuong phap chuan hoéa 1a viéc dua dir liéu vé
mdt phan bd trong d6 gia tri trung binh cta cac quan
sat bang 0 va do léch chuan = 1. K¥ thuat nay con
dugc goi la “whitening”. Phuong phap nay khong lam
thay doi hinh dang phd ma chi thay d6i dai phan phdi
gia tri cua dit liéu. Két qua minh hoa phwong phéap c6
trong Hinh 9.

Hinh 9. Hinh dang phd ban dau (trai) so véi phé lac thuc
hién phuong phéap chuan hoéa (phai)

c. Phuong phap bién d6i (Transformation)
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Hinh 10. Minh hoa phuong phép bién déi dit liéu

Phuong phap bién ddi dir liéu 1a qua trinh sta
d6i, tinh toan, phan tach va két hop dit liéu tho thanh
cac md hinh dir lidu sin sang phan tich. Pdi véi bai
toan phd NIR, nhém da (mg dung phuong phap nay dé
¢6 dé 1am min phd, c6 nghia 1a loc bot nhitng gia tri
nhiéu di dé hinh dang phd muot hon. Két qua minh




SVTH: Nguyén Huy Twéng, Lé Hoang Ngoc Han; GVHD: TS. Nguyén Van Hiéu, KS. Lwu Van Huy

hoa phuong phép c6 trong Hinh 11.

Hinh 11. Hinh dang phé ban dau (tri) so véi pho luc thuc
hién phuong phap bién doi dir liéu (phai)

d. Phuwong phap loc min (Smoothing filter)

Phuong phép loc min 1a phuong thuc xu 1i dir
liéu, dugc thuc hién béng cach st dung thuat toan dé
loai bo nhidu khoi bd dir liéu. Diéu nay cho phép cac
méu va xu huéng quan trong tré nén ndi bat. Két qua
minh hoa phuong phap cé trén Hinh 12

Smoothing

p 140 160

Hinh 12. Hinh dang phd ban dau (trén) so v6i phd lic thuc
hién phuong phap loc min (dudi)
3.2 Thir nghiém phén logi thuc phim siv dung mo
hinh hoc mady
3.2.1.  Phan tich thanh phan chinh (PCA)

PCA procedure

1. Find mean vector 2. Subtract mean

3. Compute covariance
matrix:
S = LXXT

4. Computer eigenvalues
and eigenvectors of S:
(A.uy),....(Ap,up)

Remember the or-
thonormality of u;.

6. Project data to selected
eigenvectors.

5. Pick K eigenvectors w.
highest eigenvalues p

7. Obtain projected points

in low dimension. .

Hinh 13. Minh hoa thuat toan giadm chiéu PCA

PCA 1a phuong phap di tim mot h¢ co s& mdi sao
cho thong tin cua dir liéu chu yeu tép trung ¢ mot vai toa
d9, phan con lai chi mang mot lugng nhd thong tin. Va dé
cho don gidn trong tinh todn, PCA s€ tim mot hé truc

chudn dé 1am co s méi.

Tuy nhién, PCA 1a phuong phdp thudc loai hoc
khong giam sat, tirc 1a no6 chi str dung céc vector mo ta dir
liéu ma khong dung tdi nhén, néu co, cta dit liéu. Trong
bai toan phan loai ma nhom dang huéng dén, dang dién
hinh nhét cta hoc c6 giam sat, viéc sir dung nhén s& mang
lai két qua phan loai tt hon.

3.2.2.  Phdn tich phdn biét tuyén tinh (LDA)

Nhu da dé cap, PCA 1a phuong phép giam chiéu
dir liéu sao cho luong thong tin vé dit liéu, thé hién ¢ téng
phwong sai, dwoc giit lai 1 nhiéu nhat. Tuy nhién, trong
nhiéu trudng hop, ta khong can gitr lai lwong thong tin 16n
nhit ma chi can giit lai thong tin can thiét cho riéng bai
toan, cu thé & day 1a bai toan phan loai.

i oo ‘-‘-é.q& QeB oo ©

d .o '5. ..0.‘ .“

J
8 P

Hinh 13. Minh hoa viéc classification don gian nhét ¢o
thé dugc hiéu la viéc tim ra mdt ngudng giup phén tach
hai class mdt cach don gian va dat két qua tot nhat.

Dua vao hinh minh hoa trén ta théy, khong phai viéc
giit lai thong tin nhiéu nhét s& luon mang lai két qua tot
nhat.

Phan tich phan biét tuyén tinh (LDA) ra doi nham
giai quyét van dé nay. LDA 1a mot phuwong phap giam
chiéu dir liéu cho bai toan phéan 16p. LDA c6 thé duoc coi
1a mot phuong phap giam chiéu dit liéu, va ciing c6 thé
dugc coi 1a mot phuong phap phan 16p, va ciing co thé
dugc ap dung dong thoi cho ca hai, tirc giam chiéu dit lidu
sao cho viéc phan 16p hiéu qué nhat.

3.2.3. Két qua thuc nghiém

Qua trinh thyc nghiém dugc tién hanh trén tap di
liéu néu trén bao gém 4 loai xoai: Cengkir (18 mau), Kent
(85 mau), Kweni (29 mau) va Palmer (54 miu). Nhom
chia tap huén luyén va kiém thir véi ti 16 75:25.
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Hinh 14. Cac diém dit liéu sau khi giam chiéu bang PCA.
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Hinh 15. Cac diém dit liéu sau khi giam chiéu bang LDA.

C6 thé thay dir liéu sau khi giam chiéu bang PCA
tuy c¢6 thé dir liéu nhiéu thong tin hon nhung hiéu qua
phan 16p lai khong tot. St dung LDA dem lai két qua
phéan 16p vuot troi 10 rét.

ké gitta duong khdp va dir liéu. Chinh vi vay, nhom nhan
thiy phuong phap nay rat phu hop voi bai toan phé NIR
vi dir liéu doc lap (X) c6 s dac trung kha 16n tmg voi cac
dai budc song trong khi s6 mau thi han ché.

Phuong phap nay gia dinh céc sai sb (error) ctia
phép do dac dir liu phan phdi ngiu nhién. Dinh ly
Gauss-Markov ching minh rang két qua thu dwoc tir phap
phap nay khong thién vi va sai sb cua viéc do dac dir liéu
khong nhét thiét phai tuan theo.

3.3.3.  Két qua thire nghiém

Qua trinh thyc nghiém dugc tién hanh trén tap dit
liéu néu trén sau khi nhom dir li¢u theo 4 loai xoai:
Cengkir (18 mau) Kent (85 mau), Kweni (29 mau) va
Palmer (54 mau). Dit liéu duogc xir ly dir liéu tréng va tién
xt 1y lam min. Déi v6i dir 1iéu moi loai, nhom chia tap
huén luyén va kiém thir vai ti 16 80:20.

Bing 2: Bang két qua thue nghiém di dodn néng dg cdc

chat co trong qua trén cac mé hinh hoc may.

STT M4 hinh Vit C TA SSC
Bang 1. Accuracy phan [p trén tap dir liéu khi sir dung 1 Linear Regression 0.58 | 0.68 | 0.54
LDA va PCA ket hop LDA.
2 Partial Least Squares 0.18 0.28 0.19
STT M4 hinh Accuracy Regression
1 LDA 0.96
2 | PCA+LDA 1.0 4. Ban lujn ‘ o
4.1 Duw dodan thanh phan hoa hoc trén nhiéu chat
. i khac nhau
3.3. Thir nghiém dw dodn nong dp cdc chat trong Thir nghiém trén cho thdy tinh kha thi khi st
thyec pham FW dung ’fw hink hoc mdy dung pho NIR aé phan tich thanh phan hoa hoc trong mot
3.3.1. Hoi quy tuyén tinh loai thyc pham nhat dinh. Tuy nhién dé ung dung vao

Hoi quy tuyén tinh 1a mot thuat toan hoc may co
ban, trong d6 cac bién dich (y) s& phu thudc vao su bién
thién cua cac bién doc 1ap (X). M6 hinh hoat dong véi
ham sd tuyén tinh co ban: y = wX + b. Trong d0, qua trinh
huan luyén mé hinh 1a di tim bg trong s6 w va hé s6 b sao
cho tai mdi diém dit liéu trong tap X s& anh xa vao 1 diém
gié tri y twong tng khop voi phan bé cua dir liéu.
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@
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3.3.2. Hoi quy binh phwong téi thiéu timg phan
(Partial Least Squares Regression)

Hoi quy binh phwong tbi thiéu timg phan 1a mot
ki thuét dugc st dung rong rai trong linh vuc hoa hoc, dac
biét 1a trong truong hop ma s6 lugng cac bién doc 1ap 1on
hon nhleu so voi sO luong dir liéu. Day la mot phuong
phap t6i wu hoa dé Iya chon mot duong khop nhat cho
mot dai dir liéu ing vai cuc tri cia tong cac sai s6 thong

thuc t&, mo hinh can phai du doan duogc thanh phan hoa
hoc trén nhiéu loai thuc phém khac nhau. Cach thu cong
nhéit c6 thé thuc hién d6 1a xay dung mot mé hinh phan
loai ting loai thuc pham, sau d6 xay dung nhiéu mé hinh
hoc may cho tung loai thuc phém va tung loai chét can dy
doan.

Hinh x cho ta thdy ¥ twong ban dau khi ta muén
du doan thanh phin héa hoc trong nhiéu chit. D& dang
thdy khi thyc hién nhu y twong trén, ching ta can xay
dung nhiéu mé hinh hoc may. Pong thoi can di phén tich ,
trich xuét dic trung va tdi wu hoéa cho nhidu mé hinh hoc
may. Chung ta ciing c6 thé thiy ¢ phuong nay khong tan
dung duoc diém twong ddng giita cac mo hinh néu c6 mdi
lién hé véi nhau.

NIR Input
P

iy

l

Classification model

Hinh 16. M6 hinh du doan thanh phan héa hoc ddi vai
nhiéu chat
4.2. Dé xuit phwong phdp Multitask Learning va
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Neural Network
4.2.1. Neural Network

Neural Network (ANN) 1a mang str dung cac mo
hinh toan hoc phirc tap dé tinh toan thong tin. Trong
ANN, céac nut dugc lién két v6i nhau va mot mang ludi
cac nut lién két tao thanh mot mang Neural Network.
Tuong tu nhu bd ndo ngudi, ANN st dung mdt loat cac
thudt toan phuc tao dé xac dinh va nhan ra cac mdi quan
hé trong tap dir li¢u.

Kién trac mot mang ANN thuong c6 3 thanh
phan chinh: Lép dau vao: La 16p bén trai cung, noi dit
liéu duoc dua vao mang; Lop dau ra: La 16p bén phai
cung, noi nhan dir liéu dau ra; Lép an: La nhiing 16p &
giita, thé hién cho qua trinh suy luan ctia mang.

Trong ANN, quéa trinh lan truyén thudn giup
chimg ra dua tir dir lidu dau vao, thong qua cac trong s 1a
lién két gitra cac nat dé nhan dugc dau ra. Trong qua trinh
huén luyén, dau ra nay dugc két hop véi nhan ding dé tao
ra ham méat mat, tr d6 tdi wu hoa cac trong s6 nham
minimize gia tri ham mat mét. Tir d6 qué trinh training s&
gitp mo hinh thong minh hon.

o
o
o

@ Hidden Layer @ Output Layer

@ Input Layer

Hinh 17. Kién trac co ban mang ANN

4.2.2. Multitask learning

Trong cac bai toan hoc may, ching ta thudong su
dung ching dé giai quyét mot van dé duy nhét. Diéu nay
¢6 thé 1am chung ta bo 1§ nhitng thong tin c¢6 lién quan
giita cac nhiém vu khac nhau. Pbi v6i Multitask learning,
ching ta c6 thé chia sé cach trich xudt thong tin giita cac
nhiém vu véi nhau, nhd vay mo hinh cta ching ta sé c6
kha niang tong quat hoa cao hon. Pong thoi, viéc huén
luyén nhiéu nhiém vu cung lac khién mo hinh han ché
viéc overfitting vai mot nhiém vu riéng 1¢€.

Shared layer 2
Shared layer 1
Input layer

Hinh 18. M6 ta kién trac multitask learning

Khi x4y dyng mé hinh multitask learning dong
nghia véi viée ching ta dang 1am viéc v&i nhidu ham mat
mat, vi cdy can c6 mot ham mat mat cudi cung la téng
trong s6 clia cac ham mat mat caa mdi nhiém vu.

Lfinal = Ei:AiLL' (1)

Véi L final la ham mat mat cudi cung cua mo

hinh. ?\i 1a trong s6 cua ham mét mat Li.

4.2.3. Ung dung Multitask Learning va Neural
Network vao bai toan du dodn nhiéu thanh phan héa
hoc nhiéu chat

a. Kién trac m hinh
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Hinh 19. Kién trac mo hinh dé xuét

Ching t6i xay dung kién trac mé hinh gom 16p
input véi 1500 nat twong trng véi 1500 khoang bude song
theo nhu dataset. 2 16p n tiép theo dé trich xuét dic trung
phuc vu cho ca nhiém vu phan tich thanh phén hoa hoc va
phan loai thuc phém. Tai 2 16p nay ching t6i st dung
ham kich hoat ReLU v&i cong thirc:

f(x) = max(0, x) (2)

Hinh anh trén mo6 ta cho mo hinh thuc hién hai
nhiém vu: Phan loai loai thuc phém, du doan thanh phén
hoéa hoc cho ting loai thuc phém.

Gia str chung ta can phan tich n thanh phan hoa
hoc trong m loai thyuc phém. S4 nit cua 16p dduralam+
m*n. Trong d6 m nut dung dé thyc hién nhiém vy phan
loai va m*n nat con lai thyc hién nhiém vy phan tich n
thanh phan cta m loai.

D6i voi m nat phan loai, ching t6i sir dung ham
mat mat Cross Entropy - 1a ham mét mat st dung rat
thong dung trong nhiém vu phan loai. Ham Cross Entropy
¢6 cong thirc:

n
L= - El tloglp )(3)
Véin la sb 16p, t, la nhan cua 16p i, pilé xac suit dy doan
vao 16p 1. Dé co duge xac xuét P, Ta cho két qua tai 16p
output qua ham Softmax:

o(z) = —=—(4)
Ye'

Jj=1

Véi K 1a s6 16p, z, 1a két qua cua 16p output tai 16p i.

Vi tap dir liéu sir dung trong lan nghién ctru ndy phan bd
khong dong déu giira cac loai thuc pham, chiing toi ¢ sir
dung thém k¥ thuat class weight nham cén ddi lai loss

giita cc 16p. Khi ¢ ham loss s& co trong sb giita cc 16p
khac nhau véi tac dung phat néng hon tai nhitng 16p cd it
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dir liéu dé can bang lai v6i nhitng mau khéc. Trong sb cia
loss tung 16p duogc tinh theo cong thuc:

Number of samples of the class (5)
Total number of samples

Class weight = 1 —

Ngoai ra, chiing t6i con stir dung thém k¥ thuat
Label Smoothing dé tao nhiéu cho nhin. Vi cong thirc
ham mét mét nhu trén, chiing ta c6 thé thiy ham chi ti
uu hoéa tai vi tri nhan dang véi gia tri bﬁng 1, bd qua cac
nhén sai véi gia tri bang 0.

1.000 0910

5

Probability
Probability

012 78 9

012343567839
Class Index

(a) Hard Label ®) LS

3456
Class Index

Hinh 20. So sanh nhan thong thuong va nhan
lam tron

K thuat Label Smoothing thay vi sir dung st
dung nhan 1-0 tai moi 16p (Hinh bén trai), ching st dung
nhan méi theo cong thirc

y2 =yl * (1-¢€) + ¢/ n(6)

Vi y2 1a vector nhan méi, yl1 1a vector nhan ban

dau, €1a h¢ so lam tron va n 1a tong so 16p.

D6i v6i mdi n nut twong ing véi n thanh phan
hoéa hoc cua mét chat. Chung t6i sir dung ham mat mat
Mean Absolute Error véi cong thuec:

% ly—x
=t
LMAE - (D

Véin 1a s6 mau, v, 1a gid tri du dodn, x, 1a gié tri
nhan.

Ham mét mét nay thuong dugc dung trong cac
bai toan dy doan gia tri hoi quy tuy nhién céc gia tri c6
chura nhiing gia tri outlier.

Ham loss cudi cting cia mé hinh 1a téng trong s
ctua 2 ham mat trén vdi trong s6 tuwong tng la 0.5 va 0.5:

— * *

L=02*L, +08*L .

b. Huén luyén

Trong qua trinh huin luyén, chung t6i thuc hién
huén luyén ca hai nhi€ém vu phéan loai va du doadn gia tri
tuyén tinh cung mdt lac. Trong d6 nhiém vu tuyén tinh s€
dac biét hon khi chi ¢6 n nat twong Umg voi loai thuc
pham tuong ung dugc toi uu hoa.

Ching t6i chia viéc huin luyén thanh hai giai
doan.

Giai doan 1: Chang t6i huén luyén ca mé hinh dé
mang cé kha nang trich xuat diac trung cho ca nhiém vu
phén loai va phan tich thanh phan.

Giai doan 2: Trong giai doan nay, chung t6i dong
bang cac 16p trich xuat dac trung chung, chi huan luyén
cac 1op riéng ctiia moi nhiém vu dé tang d6 chinh xac cho
moi nhiém vu.

Qua trinh huén luyén duogc thuc hién trén ciu
hinh va théng s6 sau:

Gian doan 1:
S6 epoch: 2000

Learning rate: 0.01
Gian doan 2:
S6 epoch: 40000
Learning rate: 0.1 giam dan trong qua
trinh huan luyén.
c. Kétqua danh gia
Chung t6i str dung 2 metric chinh dé danh gia:

- Pé danh gia qua trinh phéan loai: Su
dung accuracy, c6 cach tinh bang tong
s0 duy doan dtng chia cho tong so du
doan

- Dé danh gia qué trinh phén tich thanh
phan hoéa hoc: St dung Mean absolute
percentage error, c6 cach tinh:

100% - | A; — F
MAPE =
n ; A,

Trong d6 Atlé gia tri nhan, F tlé gia tri

du doan, n 1a sO mau.

Bang 3. Két qua phan loai

Tén loai Accuracy S6 lugng
Palmer 0.82 17
Cengkir 1 4
Kent 0.91 11
Kweni 1 6

Bing 4. Panh gia nhiém vu phan tich thanh phan

chinh
Vit C TA SSC
MAPE 0.24 0.40 0.24
Bang 5. Két hop ca 2 tac vu
Vit C TA SSC
MAPE 0.26 0.39 0.26
5. Két ludn

Trong bai nghién ctru nay, chiing t6i da nghién
ctru va thir nghiém thanh cong mé hinh cé kha nang phan
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tich thanh phan hoa hoc ciia nhidu chit cta nhiéu loai
thyc phan dya trén phd NIR cua loai thyc pham do. Ket
qua cho thiy tinh kha quan khi 4 ap dung du an vao thyc té
phuc vu cho viéc dénh gia chit lugng thyc pham. Tuy
nhién trong nghién ctru nay ching toéi dang thur nghiém
trén bo dir lidu kha nho dong thoi phan bo khong dong
déu vé s6 mau gilta cac 16p ciing nhu phan b6 khong ddng
déu theo thanh phan héa hoc, vi vay dan dén hiéu suét cua
mé hinh khong cao ddng thoi mé hinh chua mang tinh
téng quat hoa cao. Trong twong lai, ching toi s& tu xay
dung bo dir liéu riéng vé phd NIR va thanh phan héa hoc
nham tiép tuc nghién ctru dé dua du 4an tién gan hon véi
viéc sir dung trong thuc té.
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