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TOM TAT: Vin dé phan biét cac chat long cé cing mau sdc nhung khdc nhau vé ddc tinh va khéng thé sir dung cdc gide quan nhu
thi gidc, khiru gidc va vi gidc la mot trong nhitng nhu cau thuc 1é dang dwoc dat ra hién nay. Thong thuong, trong truong hop nay
phirong phdp héa hoc dwoc sir dung dé phan tich thanh phan va cdu tao dé xdc dinh logi chat. Tuy nhién, quy trinh thyc nghiém
phike tap, chi phi cao, thong tin thu dwoc doi héi kién thire chuyén sdu vé héa hoc dé doc hiéu. Gan ddy dé xdc dinh, phdn biét va
ddnh gid chat heong cdc logi thiwe pham, cdc nghién ciru siv dung quang phé phdan xa déu dat két qua dang tin cdy. Vi vdy, trong badi
bdo ndy chiing t6i dwa ra phuong phdp phdn biét chdt long dua trén truc quan hoa quang phé phan xa trong vimg dnh sang nhin
thdy. Két qua thire nghiém trén bé dit liéu ti xdy dung gom 6 loai chdt long phé bién la bia, rwou whisky, nieéc, gzam nuoc rua
chén va sita chua dé cho thdy sir dung hinh anh truc quan héa cia quang phé phdn xa dé dang phén biét dwoc cdc chdt long.

Tir khéa: visualization, visible reflectance spectroscopy, liquid identification, fluorescence spectroscopy.

I. GIOI THIEU

Hién nay, dudi sy phat trién cta nganh cong nghiép hoa hoc, co rt nhiéu cac loai chat 1ong da xuat hién trong
doi song hang ngay, cung v6i d6 la nhu cau phan biét cac loai chat long nay tang lén trong cac linh vire nhu kiém dinh
chat luong do udng, cac vu an hinh sy, . Bén canh nhung loai chat long co thé phan biét duoc bang cac giac quan
thong thuong dya trén cac déc tinh nhu mau sdc, mui vi, con c6 rat nhidu loai cht long khac nhau vé chung loai nhung
khong thé phéan biét bang cach st dung thi giac, khiru giac hay vi giac nhu cac loai chat long ddc hai c6 cing mau sac
nhung khong thé sr dung mui vi. Trong thyc té cac truong hop ndy duoc giai quyét bang cach sir dung phuong phap
hoa hoc dé phan tich thanh phan, cdu tao dé xdc dinh timg loai chat long va phan biét dugc chiing. Tuy nhién phurong
phép nay c6 quy trinh thuc nghiém phuc tap, can d6 ti mi cao va ton nhiéu chi phi khi thue hién. Ngoai ra, qua trinh
doc hiéu thong tin vé thanh phan hoa hoc va xac dinh cac loai chat doi hoi rit nhiéu cac kién thirc chuyén siu va
thuong phai thong qua cac chuyén gia hoa hoc trong nganh. Bén canh do dbi voi trudng hop chi phan biét chat long,
viéc phan tich chi tiét thanh phan va xac dinh ting chat 1a khong can thiét. Do do ching toi dua ra mot phuong phap
khac dya trén thong tin vat 1y la quang pho phan xa trong ving anh sang ma mét ngudi co thé nhin thay dugc dé giai
quyét bai toan nay. Trong nhiéu phuong phap khai thac thong tin vét 1y dé phan biét chat 1ong thi nhiing phuong phap
sir dung thong tin vé song dién tir 1a hira hen nhat [1]. Anh sang ciing 1a mot loai song dién tir va tinh chét ciia nh sang
dugc thé hién qua quang phd phan xa.

Quang phd phan xa trong ving 4nh sang nhin thiy (quang phd phan xa - visible reflectance spectroscopy) d
dugc nhiéu nha nghién ciru st dung dé xac dinh, phan biét va danh gia chat luong trén nhiéu loai thyc pham khéc nhau.
Dua vao dic trung cia ting loai thye pham, cac nghién ctru ny c6 thé chia thanh cac nhom nghién ciru nhu sau: Nhoém
thit dong vat [2, 3, 4, 5, 6, 7], nhom tri cay - rau cu [8, 9, 10] va nhém chét long [11, 12, 13].

Dbi v6i nhom thit dong vat cac nghién ctru ap dung quang phd phan xa déu thu dugc két qua tdt. Cac nghién
cliru nay tap trung giai quyét cac bai toan xac dinh cac loai thit dong vat khac nhau, dy doan vé mau sic va chat luwong
cua cac loai thit. Mamani-Linares [2] da xac dinh cac loai thit bo, thit lac da va thit ngua b.';“lng cach do luong quang
phd phan xa két hop ciing mé hinh Partial least squares regression, két qua phan loai dat 95 - 100% véi cac mau thit bo
va thit lac da, voi mau thit ngwya khong bi phan loai sai nhung phan loai khong chén chén, ti 16 phén loai dung va chéc
chin dat 89 - 95%. Ding [3] sir dung quang phd phan xa dé phan biét cac loai thit ga nuéng tir nhiéu cira hang khac
nhau, ket qua phan loai dat 100%, 92%, 96% va 92% tuy vao loai thit ga. Liu va cac cong su [4] d& du doan d¢ pH,
mau sic va cac dic diém khac cua thit G ga tai cac thoi diém khac nhau va két qua phan loai dat 74%. Prieto [5], Liao
[6] va Liu [7] da thyc hién du doan mau sic va chat lwong cua thit heo va thit bo, két qua cho thy sir dung quang phd
phéan xa du doan nhanh chong chét lugng cua cac loai thit.

Dbi voi nhom trai cdy - rau i cac nghién ciru tap trung giai quyét bai toan xac dinh thanh phan, du doan chét
lwong. Mot sé nghién ctru d duoc thuc hién 13 du doan mui vi cua cam [8], xac dinh giéng nho [9], du doan chét
luong bén trong qua ca chua [10]. Cac nghién ctru ndy da chung minh phuong phap quang phd phan xa c6 d6 chinh xac
cao va tbc do thuc thi nhanh.

Dé6i v6i nhom chat long, cac nghién ciru dugc thyc hién trén hai loai chét long 1a dau oliu va sira. Ping Lin va
céc cong su [11] dé sir dung quang phd phan xa dé xac dinh ngudn gdc xuat xtr cua dau Oliu va dat két qua 97% trén
dir lidu thyc nghiém. Vi cac loai sita vi cac thanh phan protein trong sita c6 kha ning hap thy va phan xa anh sang &
nhiéu budc song khac nhau, do d6 cac nghién ctru tap trung phéan tich quang phd phan xa, lam co s¢ dé dinh lugng cac
thanh phdn protein nay, tir 46 xac dinh chét luong cia sira [12, 13].
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Mic dii ¢6 nhiéu nghién ctru Gmg dung quang phd phan xa nhung chua c6 nghién ciru nao 4p dung quang phd
phan xa dé phan biét cac loai chat 1ong. Trong nghién ctru nay, ching t6i tién hanh nghién ctru thyc nghiém va danh
gi4 kha niang ung dung quang ph6 phan xa trong phan biét chat long dwa trén tryc quan hoa dir liéu quang phd. Véi
thong tin duoc tryc quan hod nay, cac nha nghién ctru cling nhu cac nha phat trién tmg dung cong nghé thong tin ¢ thé
sir dung dé phat trién cac ung dung khac nhau.

Phuong phap dé xudt gdm ¢ 2 budc: Po luong quang phd phan xa (Phan I1.A) va Truc quan hoa quang phd
phan xa (Phan I1.B). Trudc tién, quang phd phan xa dugc do luong nhiéu 1an véi higu dién thé thay doi dé xac dinh
diéu kién thi nghiém ma dit liéu thuc nghiém c6 d6 chinh x4c cao nhét. Sau d6 quang pho phan xa dugc tryc quan bang
biéu 6 duong. Biéu db nay la dang biéu d6 dién hinh dé thé hién quang phd phan xa ctia mot loai chit.

DPong gop 16n nhit cua bai béao nay 13 nhitng danh gia thuc té vé kha ‘nang Umg dung cua quang phd phan xa cho
viéc phan biét chat 1ong thong qua viéc sir dung mé phong chit 1ong bang d6 thi quang phd phan xa.

I1.PHUONG PHAP
A. MAU SAC CUA CHAT LONG

Theo Zhang va Sato [15], mau séc cta cac loai vat chit do hai yéu t6 quyét dinh 14 huynh quang va phan xa anh
sang. Huynh quang 1a mot hién tugng quang phat quang, trong d6 mot loai vat chat hip thy 4nh sang & mot budc séng
ngin (ning lugng cao hon) thong thuong 1a ving anh sang tir ngoai 200 nm — 380 nm va phat ra anh sang & budc séng
dai hon (ning lugng thip hon) ndm trong ving anh sang nhin thiy 380 nm — 720 nm. Budc song anh sang duoc vat
chat hap thu goi 1a budc song kich thich (Excitation — EX), budc song dnh sang vat chat phat ra sau khi hdp thu ning
luong goi 1a budce song phat xa (Emission — EM). Thong tin vé huynh quang duogc thé hién qua hai loai quang pho 1a
quang phé kich thich (excitation spectra) va quang phd phat xa (emission spectra), vi duo Hinh 1. Vi phan xa anh
sang, vat chét s& phat ra 4nh sang c6 budc song bang budc song kich thich. Thong tin vé phan xa 4nh sang thé hién qua
quang phd phan xa.
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Hinh 1. Quang phd kich thich va quang phé phat xa cia mét cht [15]

Mau sic cua chat 16ng ciing duoc quyét dinh boi hai yéu té trén. Do d6 dé xac dinh mau séc cta cac loai chit
long do huynh quang hay phan xa anh sang tao nén, ching toi tién hanh do dac thong tin vé ca hai yéu t6 trén trong
vung anh sang nhin thdy dwoc. Cac miu chit 1ong duge do biang may do quang phé huynh quang Hitachi F-7000 vi
gia tri bao hoa vé cuong do anh sang 14 9999.9. Cac loai quang phd duoc do véi bude song thay ddi tir 300 nm téi
700nm, mbi budc do budc song dugce ting 1én 10 nm, cc bude song kich thich va phat xa dugc thay doi dong thoi. Tai
cac mirc dién thé khac nhau, cuong do nguén sang s€ thay déi, do d6 thi nghiém can duoc thue hién & nhiéu hiéu dién
thé nham dam bao tin hiéu thu dugc phan anh t6t nhit quang phd phan xa trong ving anh sang nhin thiy cta cac mau
thir. Ching t61 thyc hién phép do tai 3 mtrc dién thé khac nhau 1a 100 V, 150 V va 180 V cho tit ca cac mau thir.

B. TRUC QUAN HOA DU LIEU QUANG PHO PHAN XA

Dé tryc quan hoéa dit liéu quang phd chung t6i sir dung dai lvong cudng do phan xa twong ddi dé dam bao ring
gia tri quang phd nay khong bi sai khac khi tién hanh nhiéu 1dn do khac nhau trén ciing mot loai may hay trén nhiéu
loai may khac nhau. Cuong d6 phan xa tuong dbi (Relative Reflectance) 14 ti 16 giita cudng do phan xa anh sang cta
mot chit so voi cuong do phan xa anh sang chudn (thong thuong cuong do phan xa anh sang chuin duogc st dung la
cuong do phan xa 4nh sang ciia mot to gidy mau trang). Tai mot budc séng A bat ky, cudng do anh sang phan xa twong
dbi dugc tinh theo cong thirc sau:

i
R =100+ - €]

V6i R 14 cudng do phan xa twong ddi tai budc séng 4;
I'1a cuong d6 anh sang phan xa tai bugc song A;
lp 1a cudong @6 anh sang phan xa chuan tai budc séng A.
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Dit lidu quang phd duoc ching t6i lwu trit dudi mot ma tran hai chidu va biéu dién ¢ dang bang trong d6 hang
dau tién cua bang 1a cac bude song kich thich (EX), cot dau tién cua bang dir liéu 1a cac bude song phat xa (EM), cac
gid trj tai hang va cot con lai 1a cac gia tri cuong do anh sang. Dir liéu cuong d¢ anh sang phan xa 13 cac gia trj nam
trén dudng chéo ctia bang (EM = EX). Chung t6i minh hoa cach biéu dién dit liéu cia minh & Bang 1 va 2. Vi du trong
Bang 1, cudng do anh sang phan xa tai budc song 310 nm 1a 3103 (EX=EM=310).

Chung t61 tién hanh tryc quan héa dir liéu thu dugc thong qua hai budc. ]?éuvtién chung t6i loai bo nhiﬁu cua dir
liéu quang phd do duoc, sau d6 chung t6i Iya chon mot loai d6 thi thich hop dé€ bi€u dién dir liéu quang ph6 do dugc
(thdng qua cudng do phan xa tuong doi).

1. Loai b6 dir liéu nhiéu

Dt liéu cuong do anh sang huynh quang la cac gia tri c6 EM > EX. Theo Fujita [18] thi ving dir liéu huynh
quang khong bi nhiéu 1a ving dir liéu tai cac vi tri théa man diéu kién EX > EM - 40 hodc 2EX < EM + 40. Viéc xac
dinh r cac vi tri ma huynh quang dat gia tri 16n nhat s& giai thich dwoc sy anh hudng ciia huynh quang ddi vi mau sic
ctia chét 1ong. Trong Bang 1, cudng do 4anh sang huynh quang 1a cac gia tri in nghiéng. Vi du cuong d6 anh sang
huynh quang tai budc séng kich thich va budc song phat xa 1an lugt EM = 300nm, EX = 310nm la 1285.

Tu Bang 1 d6i v6i bia co thé nhan théy cuong d6 phan xa anh sang manh hon cudng d¢ huynh quang. Pay ciing
la didc diém chung cta cac loai mau thtr chat 16ng trong thi nghiém nay.

Dit liéu quang phd phan xa trong vung bude song 300nm — 400 nm c6 gia tri nhu nhau déi,véi tat ca mau thir,
nguyén nhan do day la vung budc séng gan vung anh sang tir ngoai, ndng lugng cao, cdc mau chat 16ng hap thu anh
sang va phat huynh quang.

Bang 1. Dit liu quang ph cua bia

By EX1 300 | 310 | 320 | 330 | 340 | 350
300 2798 | 2495 | 720.7 | 16.01 | 1.028 | 0.755
310 1285 | 3103 | 2929 | 832.6 | 19.43 | 1.136
320 144.6 | 1350 | 3503 | 3313 | 993.4 | 24.12
330 1167 | 147.2 | 1498 | 3930 | 3721 | 1136
340 7388 | 1253 | 157 | 1548 | 4210 | 4048
350 7.868 | 8.028 | 12.5 | 155.7 | 1626 | 4472
Bang 2. Dit lidu quang phé cua rugu whisky
iy EX1 300 | 310 | 320 | 330 | 340 | 350
300 2439 | 2196 | 639.7 | 14.24 | 0.899 | 0.669
310 1112 | 2692 | 2548 | 726.6 | 17.38 | 0.991
320 123.4 | 1143 | 3101 | 2854 | 866.7 | 21.7
330 1007 | 119.7 | 1269 | 3320 | 3215 | 997.8
340 6.441 | 1116 | 127.1 | 1295 | 3608 | 3547
350 6.826 | 7.711 | 11.13 | 122.8 | 1366 | 3887

Nhin vao di liéu quang phd bia va rugu whisky ¢ Bing 1 va 2 rit khé dé phan biét 2 loai chét long nay, do do
can lya chon phuong phap truc quan hoa thich hop dé thé hién dir lig¢u trén.

2. Do thi biéu dién dir liéu quang phé phan xa

Dir liéu quang phé phan xa 1a loai dit li¢u dinh lugng. Theo Cleveland [19], dbi véi loai dir liéu dinh lwong, do
chinh x4c ctia nhan thirc véi mot hinh anh true quan hoa s& giam dan theo cac yéu té biéu thi vi tri, d6 16n, goc, mau
sic. Do d6 ching toi lya chon biéu db duong dé thé hién dir liéu quang phd phan xa. Pay ciing 1a dang biéu dd dién
hinh dwoc sir dung trong cac nghién ctru img dung quang phd phan xa.

Tu dir liéu cwong d§ anh sang phan Xa chung tdi tién hanh xir ly dé thu dwoc cwong do anh sang phan Xa
tuwong dbi, sau do true quan héa thanh biéu dd duong, thé hién phin bé ciia cuong df phan xa twong dbi theo
bwée séng. Biéu d6 nay tudn theo quy tic cta Cleveland, thé hién dugc cac thong tin vé mau sic cia mot loai chit theo
2 thong tin 1a vi tri (gié tri budc séng) va do 16n (cuong do tai budc song do).

Néu hinh dang cua biéu d6 1a mot dudng parapol, thi gia tri hoanh do cta dinh cta parapol chinh 1 budc song thé
hién mau sic cua loai chat d6. Néu biéu db khong c6 dang parapol ma dat cuc dai va khong doi thi tir bude song bat dau
dat cuc dai chinh 14 dai mau sdc cuia chat d6. Trong truong hop biéu db c6 dang phan bd déu, gié tri cuc dai cua cudng do
50 vOi cac gia tri cudong do con lai khong dang ké thi loai chat d6 c6 thé khong mau hodc 1a dang chét trong sudt.
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Xem xét vi du tai Hinh 2, thé hién quang phd cta nudc va 2 to gidy sticker mau xanh 14, mau do. Vi to gidy
mau xanh biéu dd c6 dang parapol va dat gia tri cyc dai tai bude song 510 nm, day la bude song nam trong dai mau
xanh 14 (495 nm — 570 nm). Vi to gidy mau do, gia tri cuong do bat dau dat cuc dai tai budc song 630nm va khong
giam cho t6i budce song 700nm, day la ving anh sang mau do (620 nm - 750 nm). Trong khi do, d6i voi nudc quang
phd phan xa c6 gia tri cuong do tai diém cuc dai so v6i cac diém khéc trén biéu do khong dang ké.
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Hinh 2. Quang phé ctia nude va 2 to gidy sticker mau xanh 14 (green), mau dé (red)

I1l. THUC NGHIEM
A. MAU THU CHAT LONG

Hién nay chua c6 bo dir licu chuan cho bai toan sir dung quang phd phan xa trong vung anh sang nhin thiy dé
phan biét chat long. Do d6 chung t6i tién hanh xay dung bd dir liéu trén 6 loai chat 16ng phd bién gdm c6: bia, ruou
whisky, nude, giam, nude rira chén va sira chua. Cac mau thir ndy bao quan trong glass vials (20 ml) ¢ nhiét d6 phong
25°C-27°C.

Séu loai chét long ¢6 thé chia theo nhom dya theo mau sic nhu Bang 3.

Bang 3. Thong tin cic mau thir chét 1ong

Mau sic Cic chit long

Khéng mau nudc, gidm (Mizkan Rice Vinegar)

Vang trong sudt | bia (Asahi Super Dry),
rugu whisky (Scotch whisky)

Cam trong sudt | nudc rira chén

(Rocket Dishwashing Liquid — Orange 600ml)

Trang duc stra chua (Morinaga Bifidus Plain Yogurt)

B. KET QUA VA THAO LUAN
1. Anh huéng cia hiéu dién thé doi véi quang phé phdn xa trong viing dnh sang nhin thdy dwoc

Dé xét mirc d9 anh hudng ciia hidu dién thé dbi véi quang phd phan xa, chung toi da thyc hién so sanh vé cuong
d6 anh sang tai 3 muc higu dién thé cta cing mot chat 1ong va so sanh vé sy khac nhau quang phé giira cic miu chat
long & 3 murc hi¢u dién thé.

Quang phé phan xa cia cac chét long ti 1€ thudn véi hi¢u dién thé, vi du dién hinh la quang phé phéan xa cua
nude tai 3 mac dién thé 100V, 150V va 180V nhu & Hinh 3. V&i me dién thé 180V, cuong do anh sang dat mic
béo hoa.
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Hinh 3. Quang phé ciia nudc tai cac muc dién thé khac nhau.
Tai cac hiéu dién thé khac nhau, sy khac nhau vé& mat quang phd cia cac chit long chiu sy anh huéng cua dién thé.

) Vi du nhu trudng hop cia nude va gidm & Hinh 4, & mirc dién thé 100 V khac biét vé& quang phd ctia 2 chit nay
rat it, ngugc lai @ muc 180V thi cudong do dat bao hoa.

—— Water-100 —— Water-150 ——vater- 180
90 | —#—Vinegar-100 1 90 F| —+— Vinegar-150 1 90 F| —+—"Vinegar-180

//\\’*\\/\\_\

T T L I L L L L
450 500 550 600 650 700 450 500 550 600 650 700 450 500
Wavelength (nm) Wavelength {nm)

Relative Reflectance (%)
o
&

550 600 650 700
Wavelength (1m)

Hinh 4. Su khac nhau vé quang phd ctia nudc va gidm & cac hidu dién thé khac nhau.

Nhu vay, dé thu duge quang phé thyc nghiém tdt, can tién hanh thi nghiém do & muc dién thé dam bao dugc vé
cuong do, cuong do nay du 16n dé thay dugc su khac biét gitra cac chat va khong dat gia tri bao hoa. Sau khi do luong
va so sanh, chung t6i lya chon dit li¢u dugc do tai mirc dién thé 150 V dé thyc hién cac budc ti€p theo.

2. Phdn biét cdc chdt long sir dung triee quan hod dit liéu quang phé phan xa trong viing dnh sang nhin thdy dwoc

Chung t6i xem xét hiéu qua ciia két qua tryc quan hod trong 2 trudng hop: Phén biét cac chat 1ong khac mau sic
va phan biét cac chat long cung mau sac.

Phan biét cac chit 16ng khac mau sic:
Quang phé ctia 4 nhom chét 16ng khac mau dugce truc quan hoa tai Hinh 5.

Tir két qua nay co thé thiy duogc, cac chit long c6 do trong sudt cao (nudc, rugu whisky, nude rira chén) co
cuong do phan xa anh sang thap hon so voi chat 16ng khong trong sudt (sita chua).

Sy khac biét vé quang phd cua cac loai chét 16ng trong sudt di 16n dé phan biét cac loai chit long nay.

Céc chat long trong sudt c6 mau sic gén giéng nhau thi sy khac biét gitta quang phd cang nho (nuéc rua chén
va ruou whisky). Bén canh do, cac chat 1ong trong sudt khong phan xa manh & bat ky budc song nao, do d6 anh sang
c6 the di xuyén qua cac chat long nay, day 1a 1i do khién cac chat long nay trong sudt.

Déi véi sita chua: Thanh phan chinh cua sita chua 1a sita. Sita chira cac thanh phan nhu fat globules, casein
micelles, whey proteins, lactose, salts. Cac chat nay khong chi hap thu anh sang ¢ nhiéu budc song ma con tan xa
anh sang.
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Su dong nhat hoa vé mit cau triic ciia sita lam gia ting sy phan xa khuéch tan khién sita c6 mau tring, tuong tu
sita chua ciing c6 mau trang. Ngoai ra sita chua c6 huynh quang manh, cac thanh phan trong sira chua hap thy anh sang
trong vung anh sang t ngoai (360nm) va phat ra anh sang trong vung anh sang nhin thdy (430nm), chinh sy quang
phét quang nay khién cho quang phd phan xa twong ddi cua sita chua hon 100% [14].
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Hinh 5. Quang phé céc chét long nudc, rugu whisky, nudce rira chén va sita chua

Phin biét cac loai chit 16ng cing mau sic:
Céc loai chit Iong ciing mau sic ¢6 thé phan biét bang cach sir dung quang phd phan xa.

Céc chat 1ong cing mau ¢ cung phan bd quang phd nhung c6 su khac biét rd rét vé do 16n cia cuong do, diéu
nay thé hién qua truc quan quang phd cta céc chét tai cac Hinh 6, 7.
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Hinh 6. Quang phé phan xa cta nude va gidm

O Hinh 6 sy khac biét vé cuong do ctia nudc va gidm rd rét, day 1a co so dé phan biét hai chét nay.

Trong Hinh 7, quang phd phan xa ciia bia va rugu whisky c6 sy khac biét cudng do it hon so voi sy khac biét
cuong do gilta nude va giam. Mac du cung dat cudong d6 cuc dai tai gid tri bude séng 460 nm nhung mau sdc clia nhom
bia — rugu whisky khac vi nhom nude — gidm.

Sy khac biét vé& mau sic 1a do anh hudng ctia huynh quang. Mau sic clia cac loai vat chit nay la sy téng hop cua
quang pho phan xa va quang phé phat xa cua huynh quang. Trong thanh phin cua bia ¢ cac chat phat huynh quang,
mau sic cua bia do sy phat huynh quang nay hinh thanh, dién hinh d6 1a Riboflavin trong bia hip thu anh sang tai budce
song 440nm va phét ra anh sang tai budc song 530nm (mau vang) [16]. Tuong tu trong rugu whisky cling chira cac
chat phat huynh quang [17].
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Hinh 7. Quang phd phan xa cta bia va ruou whisky

IV. KET LUAN

Trong nghién ctru nay, chung t6i d tién hanh nghién ctru thuc nghiém va danh gia kha nang tng dung quang
phd phan xa dé phan biét cac loai chét 1ong thong qua viéc truc quan hod dir liéu quang phd. Bén canh d6 chlng toi
cling xay dung bo di liéu vé quang phd phan xa va quang phd huynh quang cho 6 loai chat long phd bién 1a nuéc,
nudc rira chén, bia, ruou whisky, gidm va sita chua, ddy 1a dir liéu chwa c6 nhom nghién ciru ndo xay dung va cong bé.
Hién tai, chung t6i d& cong bd nhiing dit liéu vé cac loai chat 1ong trén cho cac nhém nghién ctru lién quan®. Dong thoi
chung t6i dé xuit giai phap truc quan hoé dir liéu quang phd gitup dé dang phan biét cac loai chat 1ong. Két qua cho
thdy ddi vai cac loai chat 1ong khac mau sic ciing nhu cac loai chét 1ong cling mau sdc déu phan biét dwoc khi sir dung
hinh anh d6 thi truc quan cua quang phd phan xa. Véi cac chat long khac mau sac hinh dang cua biéu d6 ¢ su khac
nhau rd rét. Vi cac chat 1ong cliing mau sic va trong sudt, biéu do ¢6 hinh dang gidng nhau nhung khéc biét vé do lon
clia cudng do, su khac biét nay du dé phan biét cac chat nay. Ngoai ra, cac chat 16ng ¢ cung tinh chét trong subt nhu
bia, rwou Whisky, nuée, gidm thi hinh dang biéu d6 tuwong ty nhau, sy khac nhau v& mau sic 13 do anh huéng cia
huynh quang. Trong tuwong lai, chiing t6i s& mé rong hon vdi nhiéu loai cht 1ong, xay dung mét co so dit lidu du 16n
cho cac loai chit long phé bién va dua ra nhiing tiép can ty dong dé nhan dién nhom hodc loai chét long dya vao quang
phd ctia chit long.

LOI CAM ON
Thi nghiém nay dugc hd trg boi Giao s Imari Sato - Vién Thong tin Qudc gia Nhat Ban. Ching toi giri 101 cam

on chén thanh t6i Giao su trong viéc cung cap cac mau thi, cac thiét bi thi nghiém ciing nhu céac kién thirc vé quang
pho phan xa va quang pho huynh quang.

Nghién ctru nay 1a san phim ciia dé tai "phan biét chét long st dung truc quan hoa quang phd phan xa" ma s6
D2-2017-01, thudc Truong Pai hoc Cong nghé Thong tin - PHQG TP.HCM.
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A VISIBLE REFLECTANCE SPECTROSCOPY BASED VISUALIZATION TECHNIQUE
FOR LIQUID INDENTIFICATION

Nguyen Hoang Ngan, Ngo Duc Thanh

ABSTRACT: The need for distinguishing similar-looking liquids without tasting and smelling is now rising in many fields such as
control quality of beverage, crime analysis, etc. Normally, methods based on chemical composition analysis are used to identify
elements of each liquid and then recognize types of each liquid. However, those methods require complex procedures, high cost, and
specialists to conduct. Recently, methods based visible reflectance spectroscopy have achieved good results to distinguish divers
kinds of foods. In this paper, we propose a method of using visible reflectance spectroscopy to distinguish similar-looking liquids.
Our experiments conducted on 6 kinds of liquids including beer, whiskey alcohol, pure water, vinegar, dishwashing, and yogurt
have shown the effectiveness of recognizing similar looking liquids.



