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Linh vue k§ thudt dwoc dé cap

Sang ché nay d& cap dén linh vuc ma hod va truyén thong thong tin ma vach.
Tinh trang ky thuit cia sang ché

M3 vach 1a dang biéu din doc dugc béng mdy tinh cta dit liéu. Ma vach thudng
dugc in 1én cac mit hang, nhu nhin gidy hoic bao bi cho hang ho4, phiéu mua hang cta
nha san xuit hodc nha ban 1&, hodc trén vé hodc thé thong hanh nhu thé 1én médy bay. Cac
may quét ma vach (con duge goi 1a may doc ma vach) dugc st dung dé tach ra thong tin
tir cac ma vach. Cac may quét ma vach dugc tim thdy & nhiéu loai co s& khac nhau bao
gdm céc ctra hang va siéu thi, cac khu vuc kiém tra an ninh san bay va ctra 1én may bay,
san van dong, thu vién, trung tAm kiém tra, trung tdm hoi nghi, va trong nhiéu bdi canh
khac. Viéc sit dung may quét ma vach 1am tang dang ké téc do va sy thuan tién trong viée

thuc hién nhiéu giao dich & noi cong cong.

Mic du thuong duge in trén gidy hodc cac vat thé khac, nhung ma vach cfing ¢6 thé
duoc biéu thi trén man hinh dién tir cla cac thiét bi dién tir c4 nhan sao cho ma vach cé
thé dugce doc bang may quét ma vach. Mic du ¢b thé hitu ich khi biéu thi cac phiéu mua
hang va céc thong tin khéc & dang ma vach trén man hinh hién thi cta thiét bj dién tir c4
nhan, nhung van ¢ cac nhuge diém. Mot ) may quét ma vach, vi du, khong thé doc mot
cach dang tin cdy cac méa vach dugc hién thi trén cac loai man hinh nhét dinh vi ty 1&
twong phan gifta cadc vach va cdc khoang trbng dugc thé hién trén man hinh hién thi,
thuong 1a man hinh tinh thé long (Liquid Crystal Display, “LCD”), khong thich hgp. Hon
nita, kich thuéc vat ly va/hodc do phén gidi cia man hinh hién thi cling c6 thé han ché
kich thudc cia ma vach c6 thé dugc hién thi ciing mdt luc.

K§ thuit md phong cdc ma vach sir dung 4nh séng dang xung va nho do khéc phuc
nhidu dim han ché cta cac ma vach duge hién thi trén man hinh tinh dugc md ta trong,
vi du, Bang doc quyén séng ché My s6 6,685,093 cép ngay 03.02.2004 cho Challa et al.

Can ¢6 cac k§ thuat cai tién dé truyén thong thong tin ma vach st dung thiét bj di dong.
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Ban chit ky thuit cla sang ché

Sang ché nay d& xuét hé thdng va phuong phap truyén thong thong tin ma vach st
dung thiét bi di dong. Theo phuong 4n thyc hién sang ché, phuong phép nay bao gbm cac
budc: goi ra tinh ning in cia tmg dung st dung Ung dung phén mém tht nhét cta thiét bi
di dong, ing dung phin mém tht nhét c6 kha ning in; tdch ra mot hodc nhiéu m4 vach tr
ndi dung duoc in st dung tng dung phan mém thtt hai; va truyén ma vach da tach ra tir
thiét bi di dong dudi dang 4nh sang dang xung st dung phén cting phét ra 4nh séng cia
thiét bi di dong.
MO ta viin tit cic hinh vé

Sang ché nay dugc md ta dya vao céc phuong an lam vi du cu thé ctia séng ché va
dua vao cic hinh v& kém theo trong do:

Fig.1 thé hién so d6 phén ciing cua thiét bi di dong theo phuong én thuc hién sang
ché nay;

Fig.2 thé hién kién trac hé théng phan ciing va phin mém cua thiét bi di dong theo
phuong an thyc hién sang ché nay;

Fig.3 thé hién luu d6 ciia phuong phép truyén thong thong tin ma vach theo phuong
an thyc hién sang ché nay;

Fig.4 thé hién luu dd cta phuwong phép truyén thong thong tin ma vach theo phuong
4n khac dé thuc hién sang ché nay; va

Fig.5(a)-Fig.5(d) thé hién cac anh chup man hinh cla thiét bi di dong thé hién giao
dién nguoi dung theo phuong dn thyc hién sang ché nay.
M ta chi tiét sang ché

K§ thuit md phong cdc ma vach st dung anh sang dang xung (& déy con duge goi
13 “ma vach dugc mo phdng bing anh sang” hodc don gian hon la “Ung dung tao chum”)
duoc md ta trong, vi du, Bing doc quyén sing ché My sb 6,685,093, Bing doc quyén
sang ché My s 7,028,906 va Bing doc quyén séng ché My s6 7,967,211, toan bd ndi
dung cua tAt c4 céc tai liéu néu trén dugc vién dan & day dé tham khao. Theo k§ thuat md

phong cac ma vach st dung dnh séng, cac ma vach duoc truyén biang cach st dung cac
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xung anh sang bét chude sy phan xa do ma vach in tao ra khi ma vach in duoc quét bang
méy quét mi vach laze. K§ thuat nay thudng dugc thuc hién bing dang két hop giita
phan cting va phin mém trén mot hodc nhiéu bo phin cia thiét bi truyén thong di dong.
DPé str dung phuong an thyc hién nay, ung dung phin mém st dung cac ma vach, ing
dung phin mém d6 cé thé 12 img dung cla bén tht ba, thudng phai tich hop v6i ing dung
tao chum thong qua giao dién chuong trinh Ung dung phin mém (Application Program
Interface, API). Tuy nhién didu nay doi hoi phai sira dbi tmg dung ctia bén thir ba va viéc
st dung tmg dung tao chum, vi vdy, bi gidi han ¢ cac tmg dung tich hop v6i ung dung tao

chum.

Kit phat trién phin mém (Software Development Kit, SDK) c6 thé dugc st dung dé
cho phép céac nha phat trién tmg dung cla bén thtr ba tich hgp Ung dung tao chum vao
trong cac ing dung riéng cua chinh ho. Tuy nhién, k¥ thuat nay vAn doi hoi nha phat trién

tmg dung tich hop v6i SDK cén c6 su nd lyc dé thuc hién.

Theo phuong én thyc hién sang ché nay, nhu cau can phai ¢6 SDK dugc loai bo.
Thay vao do, thiét bi di dong c6 thé dugc st dung dé tao ra ma vach dugc mo phong
bing 4nh sang trong d6 mad vach dugc khoi phat bdi ing dung trén thiét bi bat ky (vi du
ing dung trén thiét bi di dong cua bén tht ba), ngay ca khi tng dung do6 khong tich hop

truc tiép voi tmg dung tao chim ma vach duge md phong bang 4nh séng.

Do d6, sang ché nay @& xuat (bd diéu khién) may in do khong in ndi dung ra giay
ma kiém tra ndi dung can in va tach ra cdc ma vach d€ sau do nguoi dung c6 thé chon va

tao chum st dung Ung dung tao chim ma vach dugc mo phong bing 4nh sang.

Theo phuong &n thuc hién sang ché nay, sang ché @ xuét hé thdng tao ra ma vach
duoc md phéng bing anh séng biéu thi ban than h¢ théng nay truée hé diéu hanh duéi
dang 13 m4y in, nho' d6 cho phép ung dung trén thiét bi bt ky c6 tinh nang in truy nhép
hé théng. He théng thu nhan ndi dung tir tmg dyng trén thiét b ndy 1a dit liéu can in va
kiém tra ndi dung d6 dé phat hién sy c6 mat cia mot hodc nhiéu ma vach. Theo phuong
4n wu tién, hé théng nay thong bao cho nguoi ding biét vé tit ca cac ma vach phat hién
duge trong ndi dung va tao ra mot giao dién dé cho ngudi dung chon va tao ra ngay 1ap
tirc ma vach dugc md phong béng anh sang dbi v6i mot ma vach bét ky trong sb cac ma

vach phét hién dugc ngay 1ap tirc, hodc dé luu trit (cdc) ma vach phat hién duge dé sau @6
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truyén. M4 vach dugc mo6 phéng bing 4nh sang dugc tao ra bang cach phat ra anh sang
dang xung tu phén cting phat ra 4nh séng bét ky c6 trong hodc dugc két ndi voi thiét bi di
dong, nhu man hinh hién thi, dén nén cta man hinh hién thi, hodc di6t phat quang

(Light-Emitting Diode, LED).

Budéc kiém tra ndi dung dugc thu nhén tlr tng dung trén thiét bi nhu duge mo ta
trong sang ché nay c6 thé dugc thyc hién trén thiét bi di dong, hodc trén may chu ung
dung bén ngoai, vi du trén dich vu dam may internet, hodc ca hai.

Theo phuong an thuc hién sang ché nay, nhu clu can phai c6 tng dung trén thiét bi
dé tich hop v6i tmg dung tao chum dugc loai bo. T4t ca nhitng gi can thiét 1a tng dung
phai cung cAp tinh ning in st dung khung in cua hé diéu hanh. Cac (mg dung nhu Gng
dung thu dién tir, trinh duyét web va b0 suu tip hinh anh thuong cung cAp tinh ning in,
cho nén bt ct ndi dung nao c6 dang ma vach dugc thu thong qua thu dién tir hodc web
ddu ¢6 thé duge thiét 14p dé tao chum theo séng ché nay. Vidu la phiéu mua hang, vé, thé
qua ting, chimg tir thanh todn, v.v. ma ngudi ding thu duge théng qua thu dién ti hodc

cac lién két web.

Fig.1 thé hién so d6 phéan cing cua thiét bi di dong theo phuong 4n thuc hién sang
ché nay. Nhu dugc thé hién trén Fig.1, thiét bj di dong c6 thé bao gdm bo xtt Iy ing dung
(100), bd thu phat Wi-Fi (110), by thu phat Bluetooth (120), man hinh hién thi (130), diot
phat quang (LED) 140 c6 thé phéat ra ma vach dugc md phong bing 4nh sdng nhu dugc
mo ta trong sang ché nay, moédem (150) va bd nhé/bo phan luu trit (160). Cac ung dung
phan mém nhu dugc mo ta trong sang ché nay c6 thé dugc luu trit trong bd nhd/bo phan
Jwu trit cita thiét bi di dong va duge thyc hién bing bd xi Iy tmg dung ciia thiét bi di dong.
Cac ma vach dugc md phong br?mg anh sang co thé dugc tao ra nhu dugc md ta trong
sang ché nay bing man hinh hién thi hodc man hinh LED cta thiét bi di dong. Ro rang 12
thiét bj di dong dugc thé hién trén Fig.1 1a vi du va cac chu hinh khac nhau cua thiét bj di
dong c6 thé duge st dung cho séng ché nay.

Fig.2 thé hién kién tric h¢ théng phin cimg va phin mém cia thiét bi di dong theo
phuong an thuc hién sang ché nay. Nhu duge thé hién trén Fig.2, kién trc hé thong c6
thé c6 phdn cting cta thiét bi di dong (210), h¢ diéu hanh (220) va céc chuong trinh g
dung (230). Hé didu hanh (220) thuc hién chirc ning 1a giao dién giita phan cting (210)
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va cac chuong trinh tmg dung (230). Ung dung c6 kha nang in (232), ing dung nay co6
thé 14 img dung cda bén thwr ba, c6 thé khoi phat ndi dung c6 ma vach. Ung dung c6 kha
ning in (232) ¢ thé 13, vi du, ung dung thu dién ti, trinh duyét web hodc ing dung khéc.
Khi d6, tmg dung c6 kha nang in (232) ¢ thé truyén ndi dung dén tng dung tao chum
(231) bing céch truy nhdp bd didu khién may in 4o va sau d6 goi ra tinh néng in cua Gng
dung c6 kha ning in (232). Bo diéu khién m4y in 4o 6 thé dugc dua vao trong ing dyung
tao chum (231). Sau d6, tng dung tao chum (231) c6 thé kiém tra noi dung cén in va tach
ra cac ma vach dé sau d6 nguoi dung c6 thé chon st dung tmg dung tao chum (231). Sau
d6, g dung tao chum (231) c6 thé tao chum cac ma vach dugc chon st dung ing dung
tao chim ma vach dugc mo phong bang 4nh sang st dung phin ciing cua thiét bi di dong

dé tao ra céc tin hiéu anh sang dang xung.

Fig.3 thé hién luu dd cuia phuong phép truyén thong thong tin mi vach theo phuong
an thuc hién sang ché nay. Nhu dugc thé hién trén Fig.3, & budc thtr nhét (310), tinh ning
in ctia tng dung dugc goi ra. Budc nay c6 thé duoc thuc hién bing cach ngudi ding truy
nhép tinh ning in cla ung dung phan mém c6 kha ning in. Sau dd, & bude tiép theo (320),
mot hodc nhidu ma vach dugc tach ra tir ndi dung duge in. Budc nay ¢6 thé dugce thuc
hién bé‘mg mg dung tao chum. Sau d6, & bude tiép theo (330), ma vach dugc chon ¢6 thé
duge truyén dudi dang anh sang dang xung. Budce ndy co thé duge thuc hién bing bo xt
ly g dung va phdn ctmg hién thi cua thiét bi di dong, nhu duge md ta trong sang ché
nay.

Tinh ning in c6 thé duge goi ra trong ing dung c6 kha nang in hodc tng dung cua
bén thtt ba theo cach nhu sau. Céc tng dung hd trg tinh ning in thudng c6 muc menu daé
goi ra tinh ning in. Muc menu ¢ thé & mirc cao nhét trong ciy menu cua ing dung, hodc
14 mot muc con. Ung dung c6 thé sir dung chit “print” dé 1am muc menu nay, hoic hién
thi biéu twong dai dién dugc thé hién trén hinh v& dudi ddy, hogc ca hai. Viée nhip vio
muc menu nay thudng khién cho hé didu hanh hién thi hp thoai tinh néng in, hop thoai
tinh ning in cho phép nguoi ding xac dinh céac trang cin in, s6 luong ban sao, mau hay

den-tring, kho gidy, va céc thudc tinh khéc.

Ban than ndi dung cling c6 thé c6 giao dién ngudi dung can thiét dé in. Vi dy, ndi

dung HTML dugc hién thi trong trinh duyét web hodc phan tir hién thi HTML trong mg
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dung, c6 thé hién thi hinh anh hoc siéu lién két van ban khi dugc nhip vao s& goi ra giao
dién API Window.print( ) ctia Javascript dd duogc biét rd. Didu nay khién cho h¢ diéu hanh

hién thi hop thoai tinh nang in tiéu chuén cia no.

Hop thoai tinh nang in thuong c6 hinh anh xem trudc cua ndi dung duge in dé cho
nguoi dung ¢ thé thiy noi dung s& trong nhu thé nao trén gidy. Hop thoai tinh nang in
cling c6 phan tir giao dién ngudi dung nhu nut hodc chit cho phép nguoi dung hoan tat
yéu cau va gui [énh in.

Ung dung c6 thé tao ra ndi dung dugc in theo cich nhu sau. Khi nguoi dung gui
1énh in, thuong 13 tir hop thoai tinh ning in, khung in ctia hé diéu hanh yéu cu tng dung
hién thi ndi dung dé in. Ung dung c6 thé hién thi ndi dung theo nhiéu cach, vi du n6 cé
thé tao ra hinh 4nh quét manh (hodc anh xa bit), hinh anh vecto, hodc nén va dinh dang
vin ban doc lap véi ung dung nhu Adobe® PostScript hodc Adobe® Portable Document
Format (PDF). Cac nén may dién thoai thong minh hi¢n dai c6 thé st dung Adobe PDF
dé lam dinh dang cho cac Ung dung dé tao ra noi dung cé thé in dugc. Vi vay khi nguoi
ding in ndi dung tir trong ng dung trén thiét bi di dong, g dung nay tao ra tai liéu theo
dinh dang Adobe PDF, sau d6 tai li¢u nay dugc xir Iy bing bd didu khién may in dé

chuyén dén may in.

Cac mi vach c6 thé duoc tach ra tir ndi dung duge in theo cach nhu sau. Noi dung
dugc in duge tao ra bing tmg dung cua bén thir ba c6 thé 13 hinh anh vecto hodc quét
manh, hodic nén va dinh dang tai liéu trung 1ap vdi ing dung nhu PostScript hodc PDF.
Néu noi dung duoc in c6 dinh dang hinh anh, thi ndi dung d6 c6 thé dugc phan tich dé
phat hién sy c6 mat cia ma vach, va cac thuét toan dugc dp dung dé giai m3 ma vach. Co
cac phuong phap da dugc biét r5 dé thyuc hién viéc nay bao gbm cic ing dung phén mém
ngudn mé nhu Zebra Crossing (“zxing”). Cac hinh anh vecto c¢6 thé can phai dugc bién

@bi thanh hinh 4nh quét manh tuy thudc vao k¥ thuat duge sir dung.

Néu noi dung duoc in c6 dinh dang tai liéu nhu PostScript hodc PDF, thi mdi trang
tai liéu c6 thé trudc tién dugce bién ddi thanh hinh anh quét manh va sau d6 hinh anh quét
manh ndy dugc gidi ma nhu da dwgc mo ta trén day. Tuy thudc vao k¥ thuat duge su
dung bing tng dung cua bén thit ba dé tao ra tai liéu in, tai liéu nay co thé chira cac hinh

anh ma hoa tr ndi dung ngudn ban dau cb thé dugc tach ra tir tai liéu. Néu ding nhu
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truong hop nay, thi s& co loi khi tach ra cac hinh 4nh nay va thyc hién thuét todn gidi ma
dwoc md ta trén day trén cac hinh anh riéng biét thay vi bién d6i toan bo trang tai ligu
thanh hinh anh. Cac phuong phap d8 bién ddi cac trang tai liéu PostScript va PDF thanh
cac hinh anh cfing nhu tach ra céc hinh anh nhing bén trong ra khoi céc tai liéu nay da
duoc bibt rd. Ciing 6 cac ting dung phan mém ngudn mé nhu PDFBox c6 thé duge st
dung.

Fig.4 thé hién chi tiét hon luu dd cta phuong phap truyén thong thong tin ma vach
theo phuong an khac dé thuc hién sang ché nay. O budc thir nhét (410) ngudi ding m&
ung dung. Luu y rang nodi dung cia ung dung c6 thé khong phai lic nao ciing chira cac
ma vach cho nén céc trudong hop trong do cac ma vach khong dugc biéu thi thi s& khong
phu hop voi sang ché nay. Néu ndi dung cia ng dung chira mot hodc nhiéu ma vach thi
ngudi dung co6 thé mudn truyén mot hodc nhidu md vach trong s6 d6 dén méy quét diém
ban hang ngay 14p tirc, hodc co thé chudn bj cac ma vach dé truyén & thoi diém sau do.
Pé thyc hién viéc ndy, ngudi dung goi ra tinh néng in cua g dung nhu dugc thé hién &
buée tiép theo (415). Sau do, hé didu hanh hién thi hop thoai tinh nang in quen thudc
thuong thé hién danh sach may in c6 sin (420). Hop thoai nay co thé chi bdo may in
ngim dinh duge chon tw dong néu ngudi ding khong dua ra sy Iya chon 13 rang. 0 bude
tiép theo (425) ngudi dung chon mdy in twong Ung vé6i sang ché nay néu né chua phai 1a
may in ngim dinh. O budc ndy, ngudi dung cling ¢ thé thyc hién viéc tuy chinh tinh
niing in bb sung khi cin thiét. & bude tiép theo (430) ngudi ding gbi 1énh in, thuong la
bang cach nhép vio nit x4c nhan trén hop thoai tinh ning in. O budc ké tiép (435) hé
théng tim kiém ndi dung duge in d8 tim ra cac ma vach va tach ra cdc ma vach nhu da
duogc md ta trén day. Bude nay co thé dugc thuc hién hoan toan trén thiét bi, hodc két hop
voi b phan dya trén may chu tir xa. 3 budce tiép theo (440) hé théng thong béo cho
nguoi dung biét ring mot hogc nhidu ma vach da tach ra da sin sang dé tao chum. Hé
théng ciing luu trit cdc ma vach dé tach ra dé str dung sau nay hodc d8 tranh bi mit do
thiét bi gip su c¢d. Sau d6, nguoi ding quyét dinh 12 ngudi ding mudn tao chiim (c4c) ma
vach ngay lap trc hay & thoi diém sau d6 (450). Vi dy, néu ngudi dung da & cira hang
hoac dia diém va ma vach biéu thi phiéu mua hang hodc vé, thi nguoi ding s€ muén tao
chum mé vach ngay 14p trc. Tuy nhién, néu nguoi ding dang duyét ing dung & nha, thi

ngudi dung 6 thé chi muon luu (cac) ma vach @& sir dung sau ndy. Néu ngudi dung chon
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tao chum (c4c) ma vach ngay lap tire, thi nguoi dung chon mé vach (455) va sau d6 bat
d4u tao chum (460). Luu y rang céc budc ndy co thé duogc két hop dé chon ma vach ciing
¢6 thé bit dau tao chim ma vach d6. Ngoai ra, néu chi phét hién thdy mot ma vach, vi du,
& budce (435), thi chi cén hoat dong dap lai thong bdo co6 thé bat diu tao chim ma vach, vi
du, bang cach nha"lp vao thong bao & budce (450). Cubi cung, néu mi vach biéu thi mit
hang dung mdt 14n, thi nguoi dung co6 thé xo04 bo mi vach d6 ra khdi hé théng (465).
Fig.4 cling thé hién luu dd cho trudng hop khi ngudi dung mudn tao chim ma vach da
dwoc luu triv tir trude. Trong trudong hop nay, nguoi dung goi ra hé théng (470) va xem
danh sach gém tht ca cac ma vach d3 duoc luu trit tir trudce. Viée goi ra hé théng 6 thé
dwoc thuc hién thong qua tién ich quan Iy mdy in ctia hé diéu hanh va chon mdy in tao

chiim, hogc tmg dung tuy chinh truc tiép quan ly may in tao chim.

Fig.5(a)-Fig.5(d) thé hién céc anh chyp man hinh cia thiét bi di dong thé hién giao
dién ngudi dung theo phuong an khac dé thuc hién sang ché nay. Phuong 4n nay thuong
tuan theo luu dd duge mo ta trong phuong an duge thé hién trén Fig.4 nhung c6 cic bude
440-460 dugce két hop thanh mot bude sao cho ma vach da tach ra thu nhét duoc tao
chium ty dong ngay khi quy trinh giai ma ¢ budc 440 da hoan thanh. Do d6, theo phuong
an nay, néu chi c6 mot ma vach dugce tach ra, thi ma vach dé co thé duoc tao chum ngay
lap tc ma khong cAn co su twong tac thém cua ngudi dung. Néu nhiéu ma vach dugc
tach ra, thi it nhét 12 mé vach thir nhét duoc tach ra co thé dugc tao chum ngay 18p tirc ma
khong cin c6 su tuong tac thém clia nguoi ding. Cac ma vach da tach ra c6 thé con dugce
chuén bi sin d& tao chiim khi nguoi ding chon. Fig.5(a) thé hién anh chup man hinh cla
{mg dung thu dién tir trén hé diéu hanh Android hién thi thong béo thu dién tir chira ma
vach (510). P& goi ra tinh ning in-chuyén thanh-tao chum, nguoi ding trudc tién gd vao
biéu twgng menu (512). Hoat dong nay khién cho menu duoc hién thi nhu dugc thé hién
trén Fig.5(b). Sau d6, ngudi ding gd vao hoat dong “print” (520) khién cho hop thoai
tinh ndng in dugc hién thi nhu duge thé hién trén Fig.5(c). Tai thoi didm nay, ngudi dung
chon may in in-chuyén thanh-tao chum néu chua dugce chon 1am may in (530). Sau do,
ngudi ding gd vao nut xac nhén in (532). Sau d6, hé théng gidi ma ndi dung dugc in,
tach ra cac ma vach, va bit diu tao chum ma vach thir nhét (542) nhu duogc thé hién trén
Fig.5(d). Ma vach cling duogc hién thi (540) @& twong thich v6i cac may quét dwa trén

hinh anh. Man hinh hién thi ma vach cling c6 nut dé xo04 bd ma vach ra khoi hé théng
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hoic luu trit d€ sit dung sau nay.

Phin mo ta chi tiét sang ché trén ddy dugc trinh bay nhdm muc dich mo ta sang ché
va khong bi coi 12 nham muyc dich thé hién day du cac phuong 4n thyc hién sang ché hodc
gidi han sang ché & cac phuong 4n duge md ta. Do d6, pham vi cua sang ché nay dugc

xéc dinh dwa vao cic di€m yéu cau bao hd keém theo.
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YEU CAU BAO HQ

1. Phuong phap truyén thong thong tin ma vach st dung thiét bi di dong, bao gbdm cac
budec:

tao ra, bang hé didu hanh caa thiét bi di dong, khung in thong qua cac ung dyng cb
kha nang in trén cac mdy in truy nhap qua thiét bj di dong;

truy nhép, bang tmg dung phin mém thir nhét cta thiét bj di dong, bd diéu khién
mdy in 4o thong qua khung in, tng dung phén mém tht nhét c6 kha ning in va bd didu
khién may in 4o dugc biéu thi bing khung in trong Gmg dung phin mém thir nhét dé 1am
may in;

goi ra tinh ning in cua Ung dung st dung Ung dung phan mém th&r nhét dé in ndi
dung ra bd didu khién mdy in 4o;

téch ra, bing bd didu khién mdy in 4o, mot hogc nhiéu ma vach tir ndi dung thu
duoc bing bod didu khién mdy in 40 tir ing dung phﬁn mém tht nhét; va

truyén ma vach dugc tach ra bang bod dicu khién mdy in 4o tir thiét bi di dong dudi

dang 4nh sang dang xung st dung phan cting phét ra anh sdng cla thiét bi di dong.

2. Phuong phéap theo diém 1, trong d6 bude truyén dugc thyc hién d6i voi it nhat 12 ma
vach tha nhét trong s6 mot hodc nhidu ma vach da tach ra tu dong khi dugc tach ra theo

budc tach ra.

3. Phuong phép theo diém 1, trong d6 budc truyén dugc thyc hién khi nguoi dung chon

mdt ma vach trong s6 mot hoiic nhiéu ma vach da tach ra.
4. Phuong phép theo diém 3, trong d6 budc tach ra tach ra nhidu m3 vach.

5. Phuong phép theo diém 3, trong d6 phuong phap nay con bao gdm budc cung cap

thong bao cho nguoi dung mai khi mdt hodc nhiéu ma vach dugc tach ra.
6. Phuong phap theo diém 5, trong d6 ngudi dung thyuce hién budce goi ra tinh nang in.

7. Phuong phép theo diém 1, trong d6 budc tach ra c6 bude kiém tra ndi dung duoc tao ra

bang tng dung thir nhét.
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8. Phuong phép theo diém 7, trong d6 ung dung thir nhét c6 mdt hodc nhiéu Gtng dung

trong s g dung thu dién tir, trinh duyét web, hodc b0 suu tap hinh anh.

9. Phuong phép theo diém 7, trong d6 budc kiém tra dugc thuc hién hoan toan trén thiét

bi di dong.

10. Phuong phéap theo diém 7, trong d6 bude kiém tra duoc thuc hién trén thiét bi di dong
két hop v6i bd phéan dya trén may chi & mdy chu ing dung bén ngoai.
11. Hé thdng truyén thong thong tin ma vach, h¢ théng niy bao gbdm thiét bi di dong co:

phan cting phat ra nh séng;

hé diéu hanh c6 khung in thong qua cdc ung dung ¢6 kha ning in trén cic may in
truy nhép qua thiét bi di dong;

b6 didu khién may in a0 dugc truy nhép bang céc tmg dung c6 khi nang in thong
qua khung in, bd didu khién may in 4o dugc biéu thi bing khung in trong céc ung dung
¢6 kha néng in dé lam may in;

ung dung phin mém thu nhéit, tng dung phin mém thir nhét c6 kha nang in, trong
do khi truy nhép bo didu khién may in 4o, va goi ra tinh ndng in cua Ung dung phén mém
th nhét dé in ndi dung ra b didu khién may in 4o, cac tng dung phan mém thir nhit tao
ra ndi dung, va

trong do bo didu khién may in 4o tach ra mot hodc nhiéu mi vach tr In@i dung thu
duoc tir tng dung phin mém tht nhét, va

trong do thiét bi di dong dugc tao cAu hinh dé truyén ma vach dugc tach ra bing bod
diéu khién may in 4o dudi dang anh sang dang xung sir dung phin ctng phat ra 4nh sdng

cla thiét bi di dong.

12. Hé théng theo diém 11, trong d6 thiét bi di dong duoc tao cAu hinh dé truyén it nhit

12 ma vach thu nhét trong s6 mot hoiic nhiéu ma vach di tach ra ty dong khi dugc tach ra.

13. Hé théng theo diém 11, trong do6 thiét bi di dong dugc tao cAu hinh dé truyén khi

ngudi dung chon mot ma vach trong s6 m6t hodc nhiéu ma vach da tach ra.
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14. Hé thdng theo diém 13, trong do6 nhiéu m3 vach duoc tach ra.

15. Hé théng theo diém 13, trong d6 hé théng ndy cung cép thong bdo cho ngudi ding

mdi khi mot hodc nhiéu ma vach dugc tach ra.
16. Hé thong theo diém 15, trong d6 ngudi dung thyuce hién budc goi ra tinh nang in.

17. H¢ théng theo diém 11, trong d6 budc tach ra mot hodc nhiéu ma vach c6 budc kiém

tra ndi dung duogc tao ra bing tmg dung thir nhét.

18. Hé théng theo diém 17, trong d6 Gng dung thir nhét c6 mot hodc nhidu tng dung
trong sb tng dung thu dién tir, trinh duyét web, hoac bd suu tap hinh anh.

19. Hé théng theo didm 17, trong d6 budc kiém tra duge thyc hién hoan toan trén thiét bi

di dong.

20. Hé théng theo diém 17, trong d6 budc kiém tra dugc thyc hién trén thiét bi di dong

két hop v6i bo phan dya trén may chii & mdy chu Gng dung bén ngoai.
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