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TOM TAT

Tiéu chi danh gia mau sic dong vai tro quan trong trong san xuat va nang cao chat lugng san phim
nganh dét may. Xac dinh d¢ 1éch mau cua vai so véi mau vai dugc duyét trude khi san xuat, do 1éch
mau vai trude va sau khi gidt, d6 déu mau giita cac chi tiét trong san pham la can thiét. Bé thyuc hién
cong viée trén can nhimg dung cu do chinh xéc, dét tién va thudng vuot qua kha ning dau tu cia cac
doanh nghiép dét may vira va nho. Nghién ctru ndy dwa vao co so 1y thuyét mau cua CIE ding dé do
mau vai s¢i thuong dung trong cong tac kiém dinh chét lugng, qua do tién hanh thiét ké ché tao mot
loai dung cu do mau khach quan. Dung cu c6 cAu tao don gian, st dung cam bién mau RGB va vi diéu
khién v6i phan mém nhung tu thiét ké. Két qua thi nghiém kiém tra cac dir liéu do mau cua dung cu va
ciia may quang phd phéan xa trong phong thi nghiém trén cic mau vai hién c6 trén thi trudng cho thiy
dung cu lam viéc twong dbi tin cdy, 46 chinh xac c¢6 thé chap nhan duoc cho cac img dung thong thudng
trong san xuat nganh may. Dung cu c6 thé dung trong thi nghiém thuc hanh vé mau sdc vai soi va trang
phuc trong dao tao, gidang day mén Vit li€u dét may cho sinh vién hé dai hoc.

Tir khéa: Hé thdng nhing, cam bién mau, phép do quang phd phan xa, may so mau.
1. MO PAU
Mau sic cia mot vat 1a anh sang kich thich tir vat thé d6 dén mét con nguoi, ddy 1a sy cam nhan
va thay doi theo ba yéu to:
- Su phan bd budc song hodc mau ctia ngudn sang chiéu vao vat thé;
- Mitc d6 phan xa hodc truyén di ciia mdi bude song anh sang boi vat thé;
- Kha ning cam nhan cua mét ngudi quan sat d6i v6i cac bude song clia anh sang t6i tir vat thé.
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Hinh 1. M6 phéng cam nhan mau ciia méit ngudi bing sb

Dua vao nhiing nghién ctru, thi nghiém vé dac tinh sinh hoc C(Ja mét nguoi khi cdm nhan mau séc
cua mdt vat, cd thé mo phong va tinh toan dudi dang s6 ciia mau bang ba gia tri ddc lap 1a X, Y, Z keét
hop tur ba yeu to ke trén theo so d6 Hinh 1.

Theo CIE (Commission Internationale de 1'Eclairage) [1-4], ba gia tri kich thich mau hay toa do
mau XYZ nay dugc xac dinh bang cac biéu thtrc
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trong do:
A - P9 dai séng anh sang don sic nam trong vung thiy duoc, (nm);

S(\) - Pho phan b nang luong (SPD) tuong dbi cla ngudn chiéu sang, ham S(A) duoc CIE cung
cép trong ving anh sang thay dugc theo ting loai ngudn sang thudng gap nhu D65 (4nh sang mit troi
ban ngay, nhiét d6 mau 6504K), ngudn sang C (anh sang mit troi ban ngay loai bo cac tia UV, nhiét do
mau 6774K), ngudn sang A (dén day téc, nhiét d6 mau 2856K), ngudn sang F2 (dén huynh quang anh
sang lanh)...;

X(A),¥(M),Z(A) - Ham phdi mau, phy thude vao ciu tao ciia mat ngudi va goc quan sat (2°
hodc 10°), chung dugc CIE thir nghiém cép nhat va cung cp céac gia tri theo tiéu chuin;

R()\) - Phé phan xa cua vét thé ing véi ting bude song ciia ngudn chiéu sang. Trong phép do mau,
R(A) nhan dugc & cac cam bién cua dung cu do.

Bét ky mot sy thay ddi nao ctia mot trong ba yéu té ké trén déu dua dén su thay doi gié tri ba kich
thich cam nhdn mau hay mau cia mét vat thé da thay dbi. V& 1y thuyét néu biét dugc phd phan xa R(L)
clia vat thé nao d6 tir mot nguon sang thi c¢6 thé tinh ra mau cua no6 thong qua cac cong thire (1) - (4).
Vi vay cac dung cu do mau vé thyc chat 1a dung cu do quang phd phan xa dugc phat trién kha da dang
v6i nhiéu nguyén 1y khac nhau tir nhiéu nha ché tao khép noi trén thé giéi, tuy nhién mdi loai c6 pham
vi tng dung phii hop ciing nhur gia ca twong thich véi céu tao va do chinh xac do ma ching dat duoc.
Hién nay pho bién cac dang dung cu do mau phan xa nhu spectrophotometer, colorimeter.

Spectrophotometer hay quang phd ké phan xa 14 dung cu do mau chinh xé4c nhét, c6 thé dugc st
dung de do, thiét 1ap cac tiéu chuan mau. Dung cu nay xac dinh duoc quang pho phan xa vdi d§ phan
giai rat cao nén c6 thé nhan dang sy khac biét mau sac & muc d¢ nho nhét. Cau tao spectrophotometer
tuong ddi phirc tap, gia dat va c6 kich thudc 16n nén chi thich hop 1ip dat ¢ noi ¢b dinh trong céc phong
thi nghiém. Day s& 1a dung cu chuan dung dé kiém dinh, so sanh két qua do ciia dung cu do mau dugc
thiét ké trong nghién ciru nay. Hién nay & nudc ta spectrophotometer chi dugc trang bi & phong thi
nghiém cua Vién Dét may va Da giay (PHBK Ha N6i), B mon Ky thuét dét may (PHBK TPHCM),
Vién nghién ctru dét may (Ha Noi va TPHCM) va trong mot vai phong thi nghiém ciia cong ty san xuat
dét may 16, do d6 céc thiy c6, sinh vién ciia nganh dét may cac trudng dai hoc khac trong Nam khong
dugc tiép can dén k¥ thuat do mau chinh x4c, mot s6 khong quan tdm dén 1y thuyét mau va bi han ché
vé nhan thirc mau sic trong nghién clru, san xuit cia nganh.

Colorimeter 14 dung cu k¥ thudt sé do mau don gian hon, danh gia quang phd phan xa cia mau bang
cach sir dung ba cam bién dap tmg véi mau d6, xanh 14 cdy va xanh duong nén chi xac dinh dugc gia tri
trung binh téng thé khong xac dinh dugc hinh dang cua quang phf) phan xa. Colorimeter la dung cu nho
gon, 1é, thiét ké ciu tao dang cam tay nhung khéng dugc dung dé do mot mau sic nao do theo tiéu chuan.
Chung thich hop trong danh gia d6 déu mau, do bén mau cia mot san pham, do sai léch vé sy thay doi
mau ¢ mirc do nho cia mét mau vai sau qua trinh sir dung bi cdc tac nhan bén ngoai lam phai nhat vi
quang pho phan xa cta ching gin nhu dong dang v6i nhau. Trén thi truong linh kién dién tir nude ta co
rat nhiéu loai cam bién mau vai gia thanh ré nén dé tai nay chon chung lam déi trong nghién ctru.
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2.MAU SAC CUA VAI, SAN PHAM MAY MAC VA THIET KE CHE TAO DUNG CU SO MAU
2.1. Toa d§ mau va céc tiéu chi vé mau sic ciia vai, sin phdm may mic
2.1.1. Toa do mau cua vit liéu vai soi

Toa d6 X, Y, Z tinh tir cac cong thirc (1) - (4) xac dinh mau cia mot vat thé theo hé mau CIE, do
d6 tat ca cac mau c6 thé biéu dién bang mot diém trong khong gian mau CIE XYZ. Hién nay c6 rat
nhiéu hé mau thich hop cho nhiing ng dung riéng, tuy nhién ching déu duogc quy d6i tir hé mau CIE
XYZ tinh theo cac biéu thirc chudn ¢ trén. Trong nganh dét may nguoi ta can xac dinh d¢ léch mau cho
phép, nén can mot hé mau phan bd twong d6i déu hay khoang cach trong khong gian ctia hai diém nao
d6 ciia h¢ mau bang nhau thi mirc chénh léch nhu nhau, vi vy nguoi ta thuong quy d6i tir hé CIE XYZ
ra hé CIELAB 1976 [2, 5, 6] nham théa min yéu ciu trén v6i cong thirc chuyén doi nhu sau:
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trong do:

X, Y, Zn - Céc gié tri toa d6 mau CIE XYZ cua vat thé c6 4o phan xa khuéch tan hoan toan (gia
trj 16n nht, phy thudc ngudn chiéu sang va goc quan sat, duoc cung cip boi CIE).

L*, a*, b* la toa d6 mau cua h¢ CIELAB dugce st dung pho bién trong tinh toan d¢ 1éch mau cac
san pham dét may theo cong thuc:

AE"ab = \/ (AL*)2 + (Aa*)2 + (Ab*)Z 6)

trong do: AL*, Aa*, Ab" - Do léch cac gia tri toa d0 mau trong h¢ CIELAB.

2.1.2. Cdc tiéu chi vé mau sac cua vai, san pham may mdc

D6 bén mau cua vai dwoc quan tim dwa vao chirc ning quan 4o may tir vai d6 dugc sir dung trong
diéu kién, moi truong nhu thé nao. Ti€u chuan ISO 105 [7, 8, 9] d4 dwa ra nhiéu truong hop can phai
thir nghiém vé tinh chat mau sic ciia vai nhu 6 bén mau ddi voi anh sang va thoi tiét; do bén mau khi
giat; do bén mau khi téy kho, téy uét; dd bén mau khi vai tac dung vdi cac tac nhan bén ngoai nhu nudc,
nuée bién, nude hd boi, md hoi, cac chit hoa hoc thuong gip phai, khéi, hoi nong, ... Trong mdi trudng
hop d6 ¢6 quy dinh vé cach ldy mau va chuan bi, quy trinh va dung cu thir nghiém, sau d6 do do léch
mau cia mau trudce va sau khi thir nghiém. Cac tiéu chi dinh lugng dé danh gid do Iéch mau ¢ céc thi
nghiém nay déu dung cac don vi mau cua hé CIELAB, do d6 trong phin mém tinh toan va thong s chi
thi mau ciia dung cu do trong thiét ké nghién ctru ciing ding chi yéu cac don vi nay, cu thé 1a cac gia
tri L*, a*, b* va AE*.

2.2. Thiét ké ché tao dung cu so mau
2.2.1. M6 hinh lam viéc cua dung cu do
Nguyén 1y lam viéc ciia dung cu do 1a mot hé thdng nhung duoc thiét ké theo Hinh 2 bao gom:

- Nguon sang D 1a cac dén LED 5 mm mau tring c6 tu01 tho cao (hon 100.000 gio) va quang
thong 6n dinh. Chung dugc lip dat dé chiéu 1én manh vai mau & cac goc 45° so véi mit phang ngang,
phd nang luong anh sang S'(A) cua chiing dugc mo ta trén Hinh 3, ¢6 khac so voi S(A) ngudn sang chuan
D65 va A cua CIE [1, 2, 6] nhung nam trong pham vi budc song thay duogc cia mit nguoi (410 - 700)
nm nén dai lwong do ciing thé hién dwoc anh huong cua yéu t6 ngudn sang phd thong trong thyc tién;
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Hinh 2. So d6 nguyén Iy lam viéc

- Cam bién mau TCS3200 duoc dat dbi dién véi mat vai mau do va giira tia sang phan xa cé lép mot
thdu kinh hoi tu Huyghens L v6i tiéu cy £ = 12,5 mm nham loc bo c4c tia sang nhidu sao cho hinh vat do
that cua vai tré thanh anh that tai bé mat cac diode quang cuia cam bién mau. Theo tai lidu cua hing Texas
Advanced Optoelectronic Solutions (TAOS) [10], ham dap img mau cua cac diode quang nay dugc m6 ta
& Hinh 4 ¢6 dang twong tu nhu ham phdi mau ciia quan sat vién chuan cua CIE 1964 [6].
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Hinh 3. Ham S(}) theo % ph néng lugng twong dbi tinh theo CIE (D65, Tlluminant A)
va ham S'(A) pho nédng lugng ctia dén LED mau trang thi nghiém
- Cam bién mau dugc han chit trén mot bo mach, trong do6 co lép mot vi diéu khién ATMEGA 32
cua hang ATMEL, man hinh LCD dé hién thi két qua va cac nut bam tao lénh. Hé théng quang hoc bao
gdm céc led D, thau kinh L va cam bién mau TCS3200 dwoc bd tri bén trong khong gian kin, son den
nham ngin moi tia sang nhidu tir noi khac.

2.2.2. Thiét ké ché tao dung cu do mau

Ban vé 15p cua dung cu do mau dugc md ta & Hinh 4. Dung cu co kich thudc 80 x 200 x 70 (mm
x mm X mm) 1a mét hop nhya PET duc, duoc gia cong chinh xac dé lap bo mach chinh 4, hdp quang
hoc 10, hop pin 2.

7,
\\

+
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Chu thich
1- Than voé may 6- Cam bien mau
2-Hép pin nguon 7- Thau kinh
3- Nédp vo may 8- Vo bao vé thau kinh
4- Bo mach chinh 9- LED nguon sang
5-LCD 20x4 10- Hép quang hoc

Hinh 4. Tiét dién ngang cua dung cu do mau
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Trén tryc lam viéc ciia hop quang hoc 1an luot 14 cira s6 ddt mau vai do voi dudng kinh 8 mm, b
kinh loc Huygens véi ti€u cu 12,5 mm va 64 diode quang dién cuia cam bién TCS3200 gén trén bo mach.

Mat trén cia dung cu do 13 bang diéu khién v6i man hinh LCD va 5 nat bdm chirc nang (Hinh 5).
Khi do, mau vai dugc dat dudi cua s6 dugc cac déen LED 9 chicu 1én va chum tia sang phan xa xuyén
qua kinh loc dén cac diode cam bien.

ClE Lwb

Hinh 5. Bang diéu khién cta dung cu do mau
2.2.3. Thiét ké va hiéu chudn phan mém nhing cho vi diéu khién

Phan mém nhung dugc thiét ké dé nap vao vi didu khién nhdm chon tin hidu tir cic diode cam bién
mau va dém xung dap tmg ciia TCS3200 phat ra. S lwong xung nhén dugc trong mot don vi thoi gian
s& ty 18 v6i cuong do ciia phd mau anh sang téi timg nhom diode cam bién twong tng.
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Hinh 6. Ham phdi mau ddi v6i quan sat vién chuin theo CIE 1964 [6]
va ham dap trng mau cuia céac diode trong cam bién TCS3200 [10]

Theo Hinh 6, mé ta cac tiéu chi xdc dinh mau cta CIE va ham dap Ung mau cta cam bién
TCS3200, cho thdy gié tri cac xung dap tmg dugc ky hiéu 1a R, G, B ¢6 mdi tvong quan véi cac ham
kich thich mau X, Y, Z tinh ra tir cac biéu thirc (1) - (3) trong pham vi phd budc séng anh sang ctia dén
LED ¢ Hinh 3. Do d6 nghién ctru nay dung phuong phap hoi qui tuyén tinh da bién dé tim ma trin M
¢6 kich thude (3 x 3) chuyén doi gitra X, Y, Z va R, G, B theo phuong trinh (7) nhu sau:

X R
Y| = Mx|G @)
Z B

Cac gia tri X, Y, Z la toa dd mau ctia CIE do tirng mau vai trén may spectrophotometer Chroma
Meter CR-400 cua hang Konica Minolta tai Trung tdm Thi nghiém thuc hanh ctia Truong Dai hoc Cong
Thuong Thanh pho H6 Chi Minh.

Céc gia tri R,G,B duoc vi diéu khién cua dung cu ché tao dém xung tir cam bién va thé hién trén
LCD. Chiing c6 thé hi¢u chinh theo cac thang do thich hgp boi bd dinh thoi.

_ Saukhi chuyén céc dit liéu do dugc bang hai phuong phép trén vao phan mém Excel, phan tich
hoi qui tim dugc cac phuong trinh dy bao nhu sau:
X 0,993R -0,023G +0,041B + 1,315 ®)
Y = -0,257R+0,758G + 0,111B — 25,938 ©)
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Z =-0,016R +0,004G +0,991B + 1,500 (10)
V6iRx=0,977; Ry=0,640 ; Rz=0,923.

3. PHAN TiCH KET QUA PO THi NGHIEM VA THAO LUAN

Céac gid tri L*, a”f, b”f la toa d6 mau QIELAB do 12 mAu vai tr@n mé‘y Ch‘roma Meter CR-400 va
L, a, b cua dung cu thict ké ché tao dugc tién hanh sau khi hiéu chuan phan mém nhing theo cac ham
(8), (9) va (10) duoc liét ké trong Bang 1.

Bdng 1. Gié tri mau do trén may Chroma Meter CR-400 va dung cu thiét ké cho 12 miu vai sau khi hiéu chuén

STT o . Do trén Spetrophotometer Do trén dung cu
miu do Pac diém mau T o o L . b AE
1 Sa tanh - o thim 54,8 68,4 8,1 54,8 68,3 8,0 0,26
2 Lacoste - vang chanh 773 40,3 20,6 77,1 40,4 20,3 0,34
3 Gabardine - nau nhat 69,3 314 10,9 69,1 31,2 10,9 0,28
4 Chéo PE - tring 82,9 5,9 2,0 83,2 5,6 2,0 0,50
5 Kaki - xanh nhat 78,3 -8,1 -0,1 78,1 -8,3 -0,2 0,32
6 Van diém - do tuoi 54,0 84,6 8,2 54,1 84,5 8,3 0,13
7 Kaki - do 51,9 83,6 9,5 51,7 833 9,4 0,38
8 Oxford - tim 51,1 18,4 4,1 51,0 18,3 4,0 0,18
9 Kaki - xanh 14 cay 52,8 -3,0 -0,1 52,7 -3,4 -0,2 0,50
10 Chéo - Xanh dam 49,9 -2,5 12,2 49,8 -2,9 12,1 0,43
11 Phil - hdng 78,5 33,1 -1,2 78,4 32,7 -1,3 0,45
12 Jersey - luc nhat 71,3 1,2 29,7 71,7 1,1 29,8 0,50

Do c6 su khong thdng nhit vé thong sd vatly cua cam bién dung cu do va may do quang phé dung
trong thi nghiém nén méc du ¢ hiéu chuan phan mém dua trén cic phuong trinh hdi qui tir cac s6 lidu
cho béi phan mém Excel nhung sai s6 mau do bang hai phuong phép trén la khé 16n, AE dat dén 0,5.
Day la gia tri cho phép sai 1éch ciia do bén mau, do diy mau cap 3 theo tiéu chuén ISO-105 [7-9] nén
dung cu do khong dat dugc do chinh xac can thiét dé kiém dinh dugc chat luong vé mau sic cua vai
trong qua trinh sir dung.

Tuy nhién v6i AE < 0,5 viéc so sanh sy 1éch mau cua hai mau vai tir dung cu do sé cho do chinh
xéc thong thuong cao hon mit ngudi cong nhan trong qué trinh gia cong, ap rap cac chi tiét quan 4o.
Do d6 budc dau dung cu do co thé duoc dung vao cong doan boc tip va phéi kién cua khau chuan bi
trong cac ddy chuyén san xuit may cong nghiép.

Dung cu so mau dugc thiét ké ché tao theo nguyén 1y 1ap trinh cho hé théng nhing dua trén cac
thanh tyu 1y thuyét vé mau sic ctia nhan loai trong hon 300 nim qua. Nghién ciru nay chua dat dugc do
chinh xac cao nhung cho phép img dung vao thyc tién san xuét ctia nganh gia cong may mic ¢ mot mirc
d6 nao d6. Dé tai cung cho thay kha ning tmg dung cac hé thong nhung vao nghién ciru khoa hoc, giang
day, ddo tao va san xuat trong nganh dét may c6 trién vong 1n.

4. KET LUAN

Dung cu do mau da duoc ché tao véi kich thude nhé gon véi gia thanh ré, co thé mang di thuc dia
hoac dat ¢ bat clr dau, khong phy thuge cac tiéu chuin cua phong thi nghiém vé& méi trudng, nhiét do,
am do, v. v. Chiing c6 thé san xuét voi sb lwong nhiéu & dleu kién nuée ta nén c6 kha nang dap tng tot
céc nhu clu phan biét sy 1éch mau cua vai trong san xuét may maéc.

Budc dau, dung cu nay co thé duge sir dung trong dao tao, giang day cho sinh vién nganh cong
ngh¢ dét may va thoi trang ¢ Truong Dai hoc Cong Thuong Thanh phd HO Chi Minh trong céc bai hoc
vé do dinh luong mau séc vai soi, trang phuc; danh gia sy sai 1éch mau gitra vai va chi ciing nhu nim
duoc cac khai niém co ban v& tinh bén mau cua vat li€u dét may.
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Loi cam on: Dé tai nay dugc thyc hién bang ngudn kinh phi hd trg boi Truong Pai hoc Cong Thuong
Thanh ph6 H6 Chi Minh - HUIT (theo Hop dong s6 33/HD-DCT, ngay 01 thang 03 nam 2022). Nhém
tac gia chan thanh cam on sy hd tro nhiét tinh ctia Trung tdm Thi nghiém thuc hanh trong qu4 trinh thi
nghiém phuc vu nghién ctru nay.
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ABSTRACT
DESIGN OF COLORIMETER USED IN THE GARMENT INDUSTRY

Ngo Hoai Quang Trung!®, Huynh Van Tri', Nguyen Vu Linh?
'Ho Chi Minh City University of Industry and Trade
’Central Transport College N’.3
*Email: trungnhq@huit.edu.vn

Color evaluation criteria play an important role in the production and improvement of the quality
of textile products. Determining the color fastness of the fabric from the approved fabric color before
production, the color fastness of the fabric before and after washing, the color evenness between the
details in the product is necessary. To perform the above work requires precise measuring instruments,
which are expensive and often beyond the investment capacity of small and medium-sized textile
enterprises. This study is based on the color theory of CIE used to measure the color of fabrics
commonly used in quality control, thereby designing and manufacturing an objective colorimetric
instrument. The instrument has a simple structure, uses an RGB color sensor and a microcontroller with
embedded software. Experimental results of testing the color measurement data of the instrument and
of the reflectance spectrometer in the laboratory on fabric samples available on the market show that
the instrument works relatively reliably, the accuracy can be acceptable for routine applications in
garment manufacturing. The instrument can be used in practical experiments on fabric colors and
clothing in training and teaching textile materials for university students.

Keywords: Embedded system, color sensor, spectrophotometer, colorimeter.
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