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MO PAU

Dua trén nhirng thanh tyu nghién ctru vé tiém ning con nguoi, cac nha khoa
hoc trén thé giéi di duc két cong trinh nghién ctru vé nganh khoa hoc dau van tay
(Dermatoglyphics). Pay 1a nganh khoa hoc nghién ctru v& mdi lién hé giita dau vén tay
v6i1 su hinh thanh, phat trién, cAu tric cua ndo bd va su phan bd no ron than kinh cua
con ngudi. Théng qua sinh tric hoc vén tay c6 thé xac dinh dugce ning luc hoc tap,
tinh cach bam sinh cua tirng c4 nhan dé c6 dinh huéng gido duc phu hop.

Trén thé gidi hién nay, loai hinh dich vu sinh tric hoc van tay dang rat phat
trién. N6 thu hat mot luong rat 16n su quan tam, nhét 1a tir cic bac cha me. Chi can tim
cum tir “sinh tric van tay” trén Internet, chi trong gan 40 gidy, hon 1 triéu két qua lién
quan hién ra vdi vo sb cac trung tAm nhan kiém tra van tay dé biét duoc kha ning noi
trdi ciia mdi c4 nhan. Cac trung tAm xem sinh trac hoc van tay ngay cang nhiéu, cing
voi do, gia ca mdi lan sinh tric dao dong tir mot triéu dén hang chuc triéu déng néu
thuc hién cho ca gia dinh.

Véi quy md va tinh kha thi ciia cong nghé nay, em mong mudn xay dung mot
hé thdng xem sinh trac hoc van tay don gian hon, tién loi hon va dé dang dén véi
nguoi dung nhat.

Pham vi thyc hién caa do &n tap trung vao trién khai ang dung xir Iy anh van
tay trén matlab va xem két qua trén ung dung android. Tuy nhién, y tuéng cua dd &n
nay con hudng téi trién khai trén webserver dé thanh mot hé théng hoan thién. Dé tai
d3 da hoan thanh duoc cac muc tiéu dé ra véi cac noi dung sau.

Chuong 1. Téng quan vé dé tai

Khéi quat Iy do chon d¢é tai va phuong phap giai quyét, tién hanh.

Chuong 2. Co s¢ ly thuyét.

Pua ra cac khai niém, kién thirc co ban vé lap trinh Matlab, 1ap trinh Android
cling nhu 1ap trinh web PHP, HTML.

Chuong 3. Phan tich thiét ké va xay dung hé théng.

Xay dung kich ban hoat dong chi tiét mong muédn cua hé thdng sinh tric hoc
van tay. Trinh bay lan lugt vé ting phan cua hé thong bao gom: So do khéi, thuat toan
phét trién, cach thirc xay dung va ky thuat lap trinh.

Chuong 4. Trién khai, thir nghiém hé théng.

Tiép nhan két qua tir chuwong 3, dya trén cac kich ban va cac so d6 thiét ké, két
hop cuing phan co s& |y thuyét da tim hiéu & chuong 2, chwong 4 di vao xay dung ¢ng
dung, xur ly anh van tay bang matlab trén PC va xem két qua trén thiét bi di dong.
Ngoai két qua co duoc tir cac chuong trude, chuong 4 ¢on cho cac ung dung mot giao
dién wa nhin va dé su dung.

Hoc vién: Bui Bdo Trung 1 Chuyén nganh: Ky thugt Dién tir
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CHUONG I. TONG QUAN
Noi dung cta chuong niay em di vao gidi thiéu noi dung dé tai va phan tich, dua
ra khéi niém sinh tric hoc van tay, lich st ciing nhu co sé khoa hoc cua né dé ching

minh tinh ding dan cua dé tai.

1.1. Tong quan vé sinh tric hoc van tay

Khoa hoc DMIT — Dermatoglyphics Multiple Intelligence Test [3] la nganh khoa
hoc phan tich mat d6 té bao ndo — kham pha tiém ning bam sinh théng qua phan tich
sinh tric ddu van tay.
S6 luong dudng van tay trén cac dau ngodn tay 1a dai dién mat do té bao than kinh trén
v6 ndo. Do d6 n6 phan anh kha nang hoc tip bam sinh cia mdi nguoi va thuong duoc
biét dén nhu téc do lien két giita cac té bao nio.
Khoa hoc DMIT dugc xay dung dua trén nhiéu nganh nghé va nhiéu cong trinh nghién

ctru khac nhau va c¢6 lich st phat trién lau dai.

USABILITY / ANALYTIC DESIGN / CREATIVE

Hinh 1. 1 Ung dung cia sinh trac hoc van tay [1]

Hoc vién: Bui Bdo Trung 2 Chuyén nganh: Ky thugt Dién tir
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1.1.1. Lich sir caa sinh trac hoc van tay
Nam 1823: Joannes Evangelista Purkinji tim thdy cac mé hinh va hinh dang cta

ngon tay.

Nim 1880, Henry Faulds va W.J Herschel, trong mot cong trinh cong bd tén 1a
“Nature”, dd dé xuat st dung van tay nhu 1a phuong thirc doc dédo dé xac dinh ban chat

cua con nguoi.

Cubi thé ki 19 nim 1880, Tién si Henry Faulds dua ra 1y luan sé luong van tay TRC
(Total Ridge Count) c6 thé du doan twong ddi chinh xac mirc do phy thudc ciia chung
vao gen di truyén cua con ngudi duoc thira ké trong d6 c6 lién quan dén tiém ning va

tri tu¢ cua con nguoi.

Niam 1892, 6ng Francis Galton di chi ra rang: van tay ciia nhitng cdp song sinh, anh
em va di truyén ciing dong mau thi ¢6 su twong dong. Chinh diéu nay di mé ra nganh

nhan hoc.

Nim 1902, Harris Hawthorne Wilder da thiét 1ap hé théng co ban ctia mon hinh théi
hoc, di truyén hoc, ciing nhu da va dang nghién ctru trén ching loai long ban tay va

van tay.

Niam 1926, Harold Cummins dé xuat “Dermatoglyphics” (Sinh tric hoc dau van tay)
nhu 1a mot thudt ngit cho chuyén nganh nghién ciru dau van tay tai Hiép hoi hinh thai
hoc cia My. Tur do, Dermatoglyphics chinh thuc tré thanh mot nganh nghién ctru riéng
biét.

Nam 1930, Hi¢p hoi nghién ctru hinh thai sinh ly hoc (Viét tat 1a SSPP: Society for the
Study of Physiological Patterns) bt dau cong trinh nghién ctru 5 chung loai van tay va

nhirng nét dac trung ddc ddo cia nod.

Niam 1958, Noel Jaquin da nghién ctru va phat hién ra mdi van tay s& twong ung véi

mot chung loai tinh céch.

Nam 1981, gido su Roger W.Sperry va dong su dd duoc vinh danh giai thuéng Nobel
trong nganh Y sinh hoc vi nhitng nghién ctru vé chirc ning cta ndo trai va ndo phai
cling nhu 1y thuyét toan ndo. Tir day nhitng nghién cru vé ndo bo khong ngirng phat
trién. Nhiing két qua nay da duoc nhiéu nha khoa hoc str dung tri¢t dé va ap dung vao

nhiéu linh vuc khac nhau.

Hoc vién: Bui Bdo Trung 3 Chuyén nganh: Ky thugt Dién tir
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Nam 1985: Tién si Chen Yi Mou - Pai hoc Havard nghién ctru Sinh tric van tay dua
trén Thuyét Da Thong Minh cta Tién st Howard Gardner. DAy 1a 1an dau tién ap dung
Sinh tric ddu vén tay trong linh vuc gido duc va chirc ning cta nio lién quan dén dau

van tay.

Nam 1994, gido su Lin Jui Pin dd mang khoa hoc Sinh tric hoc d4u vén tay vao Pai
Loan. Sau do, né da dugc ung dung vao viéc hoc tdp va nghién ctru va tao ra tiéng
vang rat 16n tai Pai Loan vao lac bay gid. Cong trinh nghién ctru cua 6ng duoc My

chirng nhan va cap bang sang ché.

Niam 2004: Cong ty Well Gene Sciences da bit dau s dung k¥ thuat cao dé 1y dau
van tay.V&i mot co s dir lidu khong 16 1én dén hang triéu cung véi ky thuat phan tich
thdng ke, cong ty nay da dua tmg dung sinh tric van tay 1én mot tim cao mdi.
1.1.2. Co so lghog hoc cua sinh tric hoc,vén tay
Trong thyc t€ d€ goi ngan gon, mot so noi goi tat khoa hoc DMIT Dermatoglyphics
hay sinh tric hoc diu van tay, sinh tric ddu van tay va pho bién 1a van tay hoc hay
khoa hoc ddu van tay. Sau ddy 1a phan tom tat nhitng nganh va cong trinh chinh lam
nén tang xay dung nén DMIT.
* Dya trén cac nghién ctiru nganh Dermatoglyphics — Van tay hoc
* Khoa hoc thin kinh
* Cong trinh mit cit ciia ndo va cac b phan co thé
Nha phiu thuét than kinh ngudi Canada - Gido su Wilder Penfield cong b cong
trinh “Biéu d6 mat cit cua ndo bd trong mbi quan h¢ véi cac b phan cia co thé,
mo ta mdi lién hé giira ngédn tay va cu trac nio bo”.
* Cong trinh Split Brain
Doat giai Nobel nim 1981 cua Tién sy Roger Wolcott Sperry: Cong trinh Split
Brain chimg minh chitc ning ctia bo ndo trén con ngudi dugce phan bd trén nhidu
khu vuc khéac nhau cua bd ndo. Hay ndi cach khéc, xét vé mit churc nang, bd ndo
tam chia thanh nhiéu ving va mdi ving dam trach mét sé chirc ning khac nhau.
* Cong trinh NGF~EGF
NGF (Nerve Growth Factor — Chi sd phat trién t& bao than kinh) va EGF
(Epidermal Growth Factor — Chi s6 phat trién biéu bi) twong duong nhau. Pay la
thanh tyu nghién ctru cta Tién si Rita Levi-Montalcini va Tién si Stanley Cohen,

ho déng nhan giai Nobel vé sinh vat hoc va y hoc vao nam 1986.
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* Nghién ciru mdi lién quan giira tai ning va bd nio

Khéi dau 1a sy kién nghién ctru vé bd ndo cua Thién tai Albert Einstein, sau khi
chét ndo ciia A.Einstein dugc Bac si Thomas Stoltz Harvey mé va lay di nghién
cuu. Nhitng nghién ctru chi ra vung nao khong gian, tu duy va tudng tuong cua
A.Einstein 16n hon nguoi binh thuong 15%. Cac nghién ctru sau d6 di dan ching
minh ring bd ndo va tai ning con ngudi c6 lién quan mat thiét véi nhau dudi moi
quan hé: Vung ndo c6 mat do té bao hay con goi la mat do chit x4m cao thi nhirng
chure ning cua ving ndo do6 trong thuc t& manh hon binh thudng tirc tai ning hon.
* Thuyét da thong minh — Frames of Mind

1983, Gido su Horward Gardner ctia Pai hoc Harvard danh tiéng da cong bd cong
trinh nghién ctru vé thuyét da thong minh, ching minh con ngudi c6 nhiéu tri
thong minh khéac nhau chtr khong chi c6 1Q va hang loat su khao sat sau d6 ching
minh rang chi 25% ngudi c¢6 IQ 1a thanh cong trong thyc té. Thuyét da thong minh
ngay nay trd thanh co s¢ phén tich tri thong minh ndi trdi cia mdi c4 nhan va Gng
dung trong dinh hudng hoc tap va nghé nghiép.

Trén déy 14 nhiing cong trinh chinh yéu 1am co s cbt 18i xay dung nén DMIT, bén
canh d6 con nhiéu nghién ciru khac cta cac nha khoa hoc khac va cac nganh khéc

nhu: sinh hoc, di truyén hoc, giai phau hoc...
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1.1.3. Mai lién hé gitra van tay va céc thily ndo
TAY PHAL TAY TRAI

Ngon cai

Ngon cai

Kha nang diéu
hanh, quan Iy

Kha nang logic, lap
ludn chit ché

Kha ning linh dao

Ngon trd

Kha nang twdrng twegrng,
gian

Ngoén gitra
Van dong thd

Ngon gitra
Van dong tinh g
‘ \ .y Ngon ap Gt
Ngoén ép ut - - Kisl g éin
Kha nang truyén = thu dm nhac

dat ngéng ngwr
qua thinh gide

Ngén (it

Kha nang nhan biét hinh
Khi nang quan sat, doc sich anh, cim nhdn cdi dep

Hinh 1. 2 M&i lién hé giira van tay va cac thuy néo [2]
N&o b dugc chia ra lam 2 ban cau 1a ban cau ndo trai va ban cau ndo phai. Hai ban
cau nay chiu trach nhiém diéu phdi chéo di vai 2 nira than thé. Ban cau nio tréi s& xir
ly thdng tin cta nira than bén phai, nguoc lai ban cau ndo phai s& xt ly thong tin cua
ntra than bén trai.
Chuc ning hoat dong cua bd ndo duoc chia ra 5 thily bao gém: Thiy trude tran, Thiy
Tréan, Thay Binh, Thai Duong va Thily Cham. M&i thily mang lai kha ning nhat dinh

d6i véi cac chirc nang khi bo ndo 1a trung tam diéu khién.

Dua trén nhitng co s& nghién cuu trude do, cac nha khoa hoc phat hién ra cé su lién
két twong quan gitra Iop trung bi (1a 16p nam & giita I16p da bé mat cua van da tay voi
I6p ha bi nam phia trong) véi cac té bao than kinh trén bé mit vé néo.

Theo tinh chat diéu phdi chéo giira hai ban cau ndo ddi véi hai ntra than, cac nha khoa
hoc da tim ra quy luat 10 ddu van tay trén 2 ban tay I1a tim ban d6 phan anh ciu tric

tirng phan cua tri ndo twong &g theo hudng diéu khién chéo.
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1.2. Djtvén dé

Sinh tric van tay 1a mot cong cu hoan hao dé chung ta c6 thé tim hiéu va kham pha
chinh ban than minh. D4u van tay ciia mdi ngudi khong bao gior thay dbi va c6 mbi
quan hé mat thiét ddi v6i ndo bo. Qua mot vai budc phan tich nho, ta di c6 thé biét
dugc nhitng t6 chit, kha ning lanh dao, loai hinh thong minh, diém manh, diém yéu
cling nhu nhitng nét tinh cach ndi bat cua ban than. Tir nhimg kham pha d6, chung ta
c¢6 thé dinh hinh ra duoc nhiing diéu minh can phai 1am dé phat trién ban than hon

ntra.

Mdt dé van tay Chung vén tay
(Mat dé chat (Hinh dang vén
xam) tay)
§ sanvx §
TAI NANG TINH CACH &
TIEM AN DACTRUNG

Hinh 1. 3 Khoa hoc DMIT [3]
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DPé c6 duge mot hé théng dé thuc hién sinh tric van tay nhu hom nay 1a cd mot qua

trinh dai day cong nghién clru cua cac nha khoa hoc. Khoa hoc DMIT

(Dermatoglyphics Multiple Intelligence Test) 1& mot khoa hoc phan tich mat do té bao

n&o — kham ph4 tiém ning bam sinh thong qua phan tich sinh tric ddu van tay.

Trén co s¢ tim hiéu va dudi sy huéng dan cua T.S thay Nguyén Hitu Phat em

thue sy thiy nghanh khoa hoc DMIT 13 mot nghanh khoa hoc d3 va dang tng dung rat

nhiéu vao trong doi sébng dé tim hiéu, khai ph4 kha ning con ngudi. Tir d6 em quyét

dinh nghién ctru va phét trién mot phan mém trén nén tang Matlab dé xir 1y anh tir thiét

bi doc vén tay tir d6 xuat ra két qua vé mat do van tay (mat do chat xam) va ching van

tay (hinh dang van tay). Gui dit liéu nay, dén Gng dung di dong thong qua Webserver

dé hién thi két qua va dua ra 10i khuyén cho khach hang dya trén co so khoa hoc sinh

trac van tay.

1.3. Giai quyét van dé
1.3.1. M@ hinh hé théng

Trén co s nghién ctru do an nay va dudi sy dinh huéng cia T.S Nguyén Hitu Phat,

em xin d& Xuit ra so d6 hé thdng sinh trac van tay nhu sau:

\J

=

Dau doc van tay FS80
Usb 2.0, driver + phan mém
Lay anh dang BMP

Input :Anh Van tay dang BMP
Output: Cac chi sd , s6 core
s6 delta, s6 van clia 10 ngon XU Iy anh
tay dugc quet.

Giao dién

s e

SINH TRAC VAN TAY

Anh Van tay dang BMP Web site

Input l Output

<A\

" MATLAB

Hinh 1. 4 Se' @6 hé théng sinh tric hoc van tay

Tir d6 ta dua ra dugc so d6 khdi hé théng nhu sau:
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Piu doc
-
van tay

T Khoi truven Khoi xit I
Khoi dau vao y )
nhan di ket qua

—

Hinh 1.5 So @d khéi hé théng sinh tric hec van tay

1.3.2. Noi dung nghién ctu
Noi dung dé tai tap trung vao cac noi dung chinh sau:
e Xu ly anh van tay trén phan mém Matlab 2013a :
- Nhan dang anh quét dau vao la anh van tay.
- Xur ly anh: tang d¢ twong phan, lam rd va khoanh vung van tay.
- Tim va chi ra cac diém dic trung Core va Delta trén anh da duoc xir 1y tir
anh van tay dau vao .
- Tim chi s6 TFRC la tong s lugng dudng vén tay trén 10 dau ngon tay giira
cac diém Core va Delta.

- Xac dinh chung van tay

Két hop truyén di lidu Ién server.

Lap trinh giao dién ngudi ding GUI va tao file exe dé chay trén may tinh.
e Xay dung webserver
- Giao dién website cung cap tin tic vé sinh tric hoc van tay, cung cip phan
mém hé théng va quang ba san pham
- Hién thi két qua cho khach hang
- Xay dung co so dit liéu webserver, nhan dit liéu anh, cac théng sé chinh

cuia van tay tir PC va giri xudng ung dung di dong
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e Lap trinh xdy dung ung dung android trén di dong
- Lay dung va khép dir liéu van tay khéach hang tir server xudng, hién thi trén
giao dién rng dung
- Xay dung hé thdng két qua dix liéu sinh tric thuc té, tao database cho app
android

- Truy xuit va hién thi két qua danh gia cudi cling
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CHUONG II. COSO LY THUYET

Trong noi dung chuong 2, d6 4n di vao tim hiéu vé co sé ly thuyét anh van tay,
qua d6 tap trung vao xu ly anh van tay trén matlab. Tiép theo 1a tim hiéu, 1ap trinh
webserver, cling véi cach thirc giao tiép giita client va server thong qua web service.
Phuc vu cho viéc xay dung, trao ddi thdng tin giita webserver va tng dung android.
Cubi cuing 1a tim hiéu vé hé diéu hanh Android cuing cac thanh phan cau thanh tng
dung Android.

2.1. Ly thuyét vé anh van tay

2.1.1. Tao anh van tay

Nguyén 1y co ban cua hé thong nay 1a sir dung cac diot phét sang dé truyén céc
tia gan hong ngoai (Near Infrared NIR) t6i ngén tay va ching s& duoc hap thu lai boi
hong cau trong mau. Ving cac tia bi hap thu tra thanh ving t6i trong hinh anh va duoc
chup lai boi camera CCD. Sau d6, hinh anh dwoc xir ly va tao ra mau van tay. Mau van
tay dugc chuyén doi thanh tin hiéu sb va 1a dit liéu dé nhan dang nguoi st dung chi
trong vong chua dén 2 gidy. Cong nghé truyén anh sang cua Hitachi cho phép ghi lai
1d nét so d6 van nho d6 twong phan cao va kha ning twong thich véi moi loai da tay,
ké ca da khd, da dau hay cd vét ban, vét nhan hodc bi khiém khuyét do tao hoa trén bé
mat cua cac ngon tay. Luong dit liéu nho d6 la can cir cho viéc nhan dang va tao nén
mét hé théng nho gon, an toan, than thién va nhanh nhat trén thé gisi. He thong nay c6
thé luu trix tir 6.000 - 8.000 ngén tay trong mot may va mdi ngudi ¢ thé dugc nhan
dang béi 1 trong 5 ngén tay khac nhau da ding ky trude d6. Uu diém vuot troi cua he
théng nay 1a chi twong tac véi co thé séng nén viéc bat chude, gia mao hoic an cap dir
liéu 12 diéu hoan toan bat kha thi. FVB ra doi hdi diu nim 2006, di nhanh chéng thanh
cong tai thi truong Nhat Ban, Singapor, Trung Qudc... Hién nay, trén thi truong thé
gidi dd c6 ban nhiéu loai thiét bi chup van tay (fingerprint reader, fingerprint scanner)
VGi cac chat luong khac nhau. Mot s anh vén tay dugc chyp tir cac thiét bi nay trong
hinh dudi.
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Hinh 2. 1 Anh vén tay dwogc chup tir c4c thiét bi twong @ng [4]
a) Biometrika FX2000; b) Digital Persona UareU2000; ¢) Identix DFR200; d)
Ethentica TactilSense T-FPM; e) STMicroelectronics TouchChip TCS1AD; f)
Veridicom FPS110; g) Atmel FingerChip AT77C101B; h) Authentec AES4000.
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2.1.2. Bac trung cua van tay

Nhitng dic diém riéng biét trong cau tao cua cac van tay khac nhau. DAu van
tay cua mdi ca nhan 1a doc nhat. X4c suat hai ca nhan - tham chi ngay ca anh em (hoic
chi em) sinh déi cing tring - ¢4 cing mot bd dau van tay 1a 1 trén 64 ti [5]. Ngay ca
cac ngodn trén clng ban tay cling ¢6 van khac nhau. DAu van tay cia mdi ngudi 13
khong d6i trong sudt cudc doi. Ngudi ta c6 thé 1am phau thuat thay da ngon tay, nhung
chi sau mot thoi gian dau van tay lai duoc hdi phuc nhu ban dau. Van tay 1a nhitng
duong c6 dang dong chay co trén ngoén tay ngudi. N6 1a mot tham sb sinh hoc bat bién
theo tudi tac dic trung cho mdi ca thé. Cau triic d& nhan thay nhat cua van tay la cac
van 15i (duong gon - ridge) va van 16m (ludng - valley); trong anh van tay, van 16i c6
mau t6i trong khi van 16m c6 mau sang. Van 16i co do rong tir 100 pm dén 300 pm. Do
rong caa mot cap van 13i 18m canh nhau 1a 500 pm. Céc chan thuong nhu bong nhe,
mon da ... khéng anh huong dén cau trac bén dudi cua van, khi da moc lai s& khoi
phuc lai ding ciu tric nay. VAan 16i va van 16m thudng chay song song véi nhau,

ching c6 thé r& thanh hai nhanh, hoac két thic.

2.1.3. Céac dic diém dic trung cta van tay
Piém Singularity: Trén van tay c6 nhitng viing c6 céu trac khac thudng so Voi
nhitng ving binh thudng khac (thuong cé cu trdc song song), nhitng ving nhu vay

goi la Singularity. C6 hai loai Singularity la Core va Delta.

delta

Hinh 2. 2 DPiém core va delta[6]

Diém Core thudng c6 mot sé dang sau:
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Right loop

Hinh 2. 3 Mt s6 loai Core thwong gip [6]
Piém Minutiae: Khi do theo timg duong van ta sé thiy c6 nhitng diém dudng van két
thic (Ridge Ending) hoic ré nhanh (Bifurcation), nhirg diém nay duoc goi chung la

Minutiae.

Bifurcation ~Ridge Ending

Ridge
Endings =

Ridge Dot

/@\/Bifurcaﬁon

Hinh 2. 4 Cac diém Minutiae Ridge Ending (diém két thiic) va Bifurcation (diém
ré nhanh) [7]

Trong giéi han cua dé tai do an tét nghiép nay chi sir dung cac diém Singularity (Piém
Core va Delta) tir d6 tim thuat toan tinh todn sé van giira cac diém nay, ciing nhu chi
ra duoc sb Core, Delta qua d6 dém sb luong van gitra ching tir d6 dbi chiéu co so dir

liéu vé dic diém tinh cach con ngudi dé dua ra két luan cho ngudi ding.

2.1.4. Phuong phap va thuat toan trong xur ly anh
M@t sé phép bién déi dung trong xi Iy anh
e To&n tir tuyén tinh

- Xt Iy diém anh bang anh xa bién doi
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g(m, n) DOT(f(m, n)), me€[1, M]van €[1, N] (2.1)
- Hé thdng duogc goi 1a tuyén tinh khi va chi khi té hop tuyén tinh cua hai tin hiéu

dau vao f1(m,n) va f2(m,n) tao nén té hop tuyén tinh cua tin hiéu dau ra g1(m,n)

va g2(m,n)
T( 01f1(m,n) OO 02f2(m,n)) D OOO1T( f1(m,n)) DO 02T(F2(m,n))
(2.2)
Jododdodooooboogoodououoooooououodtodn
O00000000oo1gl(m, n)2g2(m, n) (2.3)
e Tichchap

- Truong hop lién tuc
gx.y) = f(x,y)*h(xy) (2.4)

+00 +00

= [ [ fIttInxetyt,]ddt,
t{=—0 ty=—0

- Truong hop roi rac
glx, y] DOf[x, yI* hix, y] (2.9)

~+00 +00

= z z f[nlinz]h[x'nlvy'nz]

m=-00 Ny=—o0

e Bién ddi Fourier

- Bién doi Fourier roi rac cho tin hiéu 1 chiéu

1 S 27 jux/M
F(u)=—2 f(xe
x=0

(2.6)
M-1 )
f(X) = Z F(u)e27z1ux/M
. @.7)
el® = cosf + jsing (2.8)
- Bién d6i Fourier roi rac cho tin hiéu 2 chiéu
1 M1 oNa .
F(U,V) = f (X, y)e—Zﬁj(ule+vy/N)
N 2.9)
M-1 N-1 )
fxy) = F (U, v)e2r i win) .10
u=0 v=0
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+ B0 loc Gabor, dugc Hong, Wan va Jain (1998) dua ra. Bo loc Gabor cé cac thugc
tinh chon tan suat va chon hudng va c6 do phan giai tly chon trong ca mién khong
gian va mién tan sé (Daugman (1995), Jain va Farrokhnia (1991)). Nhu d4 trong hinh
6, mot bo loc Gabor duge dinh nghia boi mét song phang hinh sin. Mot bo loc ddi

xung hai chiéu Gabor cé dang sau:

1l x> y}? 27X
a(x, y,T,¢)=eXp[—§{§+(%2Dcos[_T q

X y

(2.11)

X, = XCOS @+ ysin ¢

y, =—Xsing+ycos¢ 2.12)
Trong do:
¢ 1a huong bo loc
T 1a chu ki ham cos
o, ,o,lacac do lech chuan (thuong dugc chon tir thuc nghiém c6 gia tri tir [0,4])
+ Chuan hoa mire xam: it 1(x,y) 1a mirc xam tai diém (x,y) cia anh L. Pau tién
tinh ky vong cta anh theo cong thirc:

width heigth
>

x=1 y=1

m=-22=y=

(x,y)

Sau d6 tinh gia tri phuong sai cua anh theo cong thuc:

width heigth

>, 2 (g —m)?

x=1 y=1

width*heigth (2.14)

Cubi cuing tinh gia tri mirc xam mai theo cong thuc:

1 Ix,y] =m, +\/(I[x, yl-m)2v, /v véi I[x,y] > m (2.15)

| [x,yl=m, —\/(I[x, yI-m)>v, /v véi I[x,y] <m (2.16)
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Trong d6: m, v 1a ky vong va phwong sai mong mubn, thudng dugc chon la 100. Néu
muc Xam cua cac ving khac nhau trén anh I khong dong déu nhau thi cé thé chia |

thanh céc khdi nho va chuan hoa theo tirng khoi.

(@) (b)

L a e ¢

Pixelinfo: (41, 1) O

Hinh 2. 5 Hinh Anh vén tay ban dau (a), anh chuan hoa cia no(b)

< Phwong phap nhi phan héa anh van tay

Vén dé chung caa nhi phan hoa dugc nghién ciu rong réi trong xir Iy anh va nhan
dang miu.Phuong phap dé dang nhat s dung ngudng toan cuc t va duoc thuc hién
bang céch thiét 1ap cac diém anh cd cap x4m nho hon t vé 0 va cac diém anh con lai vé
1. N6i chung, cac phan khac nhau caa anh c6 thé dugc dic tinh hda boi d6 twong phan
va cuong do khac nhau, vi vay mot ngudng don 1a khong da dé nhi phan héa chinh
xéac. Vi li do nay, ki thuat ngudng cuc b thay d6i t mot cach tu dong, bang cach diéu
chinh gid tri cia n6 theo cuong do cuc bo trung binh.Trong truong hgp anh van tay
chat lugng thap, phuong phap ngudng cuc bd khéng phai luc nao ciing bao dam mot

két qua chap nhan duoc, va céc giai phap dic biét 1a can thiét.

% Thuat toan thay ngwdong tw dong:
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Goi t(g) 1a s6 diém anh c6 gia tri < g, m(g) 1a gia tri trung binh cua cac diém anh

¢6 giatri < g:
(@)= h)
Zg:i.h(i)

t(9) (2.17)

m(g) =

Goi G 14 s6 cap xam duoc xét, P 12 sé diém anh duoc xét

t(9) 2 (2.18)
f(9)=-——=*Im(g)-m(G-DI -1
P-t(g)
Gia tri ngudng can tim 1a 0, sao cho f(0) = max f(g) Roi tich ngudng.
I(x,y) = 1néul(x,y) >0 (2.19)
I(x,y) = 0 néu I(x,y) <0 (2.20)
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2.1.5. Phén loai chung van tay

Van tay dwoc chia lam 3 nhém chinh :
Nhom thaz nhdt : Chung Whorl- Chung dai bang

Gom c6 WS ,WT, WC( duoc chia nhé hon WC, WD, WI), WE, WP ( duoc chia nho
hon WP, WL ) ngoai ra con ¢ ching hiém WX

Hinh 2. 6 M#ét sé chiing van tay Whorl

Nhoém thaz hai : Chung Loop —Chuing nudc - Gom ¢ UL, RL
DN
A \\\\\
7 ry A\
|

Q

—_—

P ———

Delta vé phia ngon ut

Hinh 2. 7 Chiing van tay Loop

Hoc vién: Bui Bdo Trung 19 Chuyén nganh: Ky thudt Dién tir



Truwong Dai hoc Sao Do Lugn van Thac si

Nhém the ba : Chung Arch- Chang nii - Gom c6 : AS, AT, AU, LF

Hinh 2. 8 Chiing van tay Arch

= Vay c6 15 chiang tat ca, trong d6 can quan tdm chi yéu dén 12 chung ( WS,WT,
WC, WE, WP, WX) (UL,RL) (AS,AT,AU). Vi nhém (WC, WD, WI) c6 kha nhiéu

dic tinh gidng nhau. Chang LF c6 thé chi xét toi cac dic tinh chang cua A.

Dé don gian thuat toan nhan biét c6 thé gop (WC, WD)
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Bang 2. 1 Ti I€ cac ching van tay

UL- 60% - 1 core, 1 Delta
( Delta vé phia gan ngon céi)

Chiéu dong nudc xudi vé ngon Gt

WT, WS,WE — 24%

WT dang hinh muc tiéu, c6 1 tam chinh
giira, va cac vong tron xép sau

WS dang xody chén 4c,

WE c6 1 tdm ¢ chinh gitra va cac vong

elip xung quanh

UR-5% - 1 core, 1 Delta,
( Delta vé phia gan ngon ut)

Chiéu dong nudc ngugc Vé ngon cai

WC(WD,WC,WI)- 4% - 2 Core- 2 Delta
WC- 2 vong xo0dy c6 xu hudng cuon trong
1 hinh tron,

WD -2 vong xody c6 xu hudng cudn trong
hinh elip( det hon),

WI -2 vong xo4y kiéu so dd bét quai, va

chu vi vong tron cia 2 vong xody nho hon

WX-0.01% - 2 core,2 Delta

(2 vong xo0dy c6 xu hudng nam
ngang, 1 xoay tron, 1 xoay kiéu dong
nude)

LF-0.01%- 2 core trong d6 1 core
gitra 2 Delta ,

2 vong xody kiéu 2 dong nuéc

AS, AU- 4%

AS- nui gia, khdng xac dinh delta va tam
AU - 1 delta, 1 tam, (gidng loop) nhung
TRC<=3van, qua tam sé la 1 duong cong

gan parapol

WP (WP,WL)-2%
Dang mat cong, mat qua, PE kiéu
vong tron c6 tam, PL Kiéu vong xoay

c6 tam

AT- 1%- Dang nui tré, 1 delta, 1 tam,
(gidng loop) nhung TRC<=3v4n, qua tAim

sé 1a 1 duong thang

Hoc vién: Bui Bdo Trung
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2.2. Lap trinh giao dién nguoi dung GUI trén Matlab

2.2.1. Muc dich lap trinh giao dién nguoi dung GUI trén matlab

GUI duoc viét tit cua tir “Graphical User Interface” 1a Giao dién ngudi dung dd
hoa. Qua qua trinh tién hanh st dung chuot dé thao tac cac thanh cong cuy da dugc con
ngudi 14p trinh sin va tich hop vao phan mén Matlab. N6 cho phép tuong tac giao dién
chuong trinh tir 6 nhin duoc mot cach khach quan nhat va bat dau viét code dé twong
tac giao dién.
Trong Matlab thi GUI hd tro kha day du cac chuong trinh dé thuc hién. Nhu tinh toan
voi1 phép toan LOGIC, 1ap trinh khong gian 2D, 3D, doc dir liéu tor Excel, xt 1y hinh
anh,... N6 dugc thuc hién thong qua cac ham xay dung sin 1a CALLBACK.

2.2.2. Tao giao dién nguoi dung GUI trén matlab

Céc budc dé tao giao dién ngudi ding GUI trén matlab:

e Tai ctra s6 Command Window tién hanh gé Iénh guide va nhan Enter
Lap tirc cira s6 GUIDE Quick Start xuat hién nhu hinh phia dudi.

B GUIDE Quick Start - O X

Create New GUl Qpen Existing GUI

GUIDE ternplates Preview

/| Blank GUI (Default)

4\ GU| with Uicontrols

4\ GUI with Axes and Menu
4\ Modal Question Dialog
BLANK

[] Save new figure as: |C:\Program Files\MATLAB\R2013a\bin\untit Browse...

Hinh 2. 9 Hinh Khéi tao GUI méi

Tai tab Create New GUI chon: Blank GUI (Default): La 1ap trinh giao dién tréng.
Giao di¢n da duogc hién thi nhu trén. Hinh dudi thi day 1a mot GUI tréng chua co gi ca

va cling chua dugc dat tén.
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I untitled fig — O ®

File Edit View Layout Tools Help

DE@ sRR90 26B0d 8% P

)
i K

l.l.l_ll

H
|

e
%) &

€ >
Tag: figurel Current Point: [17, 47] Position: [520, 380, 560, 420]

Hinh 2. 10 Giao dién tréng — GUI

Danh sach cac Tool bén trai. C6 thé nhin vao cac tool va kéo vao phan giao dién (O

giita) mot cach nhanh nhat.

Di chudt vao céac tool Push Button, Static Text va nhan vao kéo vao giita man hinh.

e Push Button: Dung d¢ khi ban nhan chudt vao thi ndt nay sé xir Iy mot cong viéc
nao do.

e Static Text: Dung dé hién thi thdng tin cho mot d6i twong nao dé hoic c6 thé xuat
dir ligu tur truong trinh .

Dé thay doi tén cua céc tool nay ciing nhu mau sic, thudc tinh...nhap dap chudt vao

Tool d6 thi 1ap tirc mét cira s6 méi xuat hién duogc goi 1a Inspector.

Cira so Inspector nay cho phép thay d6i cac thudc tinh cta ddi twong Tool nio

d6. Nhu mau, co chir, mau nén...
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s}
File Edit View Layout Tools Help
EEFIEEL BRI LTI R
FButon Group——————
L=
® A
[eufT || 72T
=3 || EH
Push Button
T
[E Edit Text
iR ¢ :
1
B _
3
4 A
£ > —
€
Tad: listhowx1 Current Poi

B3 Inspector: uicontrol (listbox1 "List..  — O >

[87]) =2 =2

BackgroundColor L —
BeingDeleted off
BusyAction quEUE -
ButtonDownFecn @ﬁ &
CData HE‘ [0x0 double array] &
Callback @ﬁ Feautomatic 4
Clipping on <
CreateFcn | Yautomatic &
DeleteFen ££ &
Enable on -

| ¥ Extent [007.81.462]

FontAngle normal -
FontMame M5 Sans Serif &
Fontsize _____[EERY s
FontUnits points -
FontWeight normal <

FeregroundColor S .
HandleVisibility on -
HitTest on <
HorizentalAlignment center -
Interruptible on -
KeyPressFcn < &
ListboxTop 1.0 &
Max 1.0 &
Min 0.0 &

Position [49.8 20.692 33.8 11.231]

Hinh 2. 11 Hinh cira so Inspector

String: La truong dé hién thi tén nao d6 ma ban mudn hién thi & GUI

Style: Chirc ning cai ndy 1a ban c6 thé thay d6i ddi twong Tool nay thanh mot dbi

tugng khac .

Tag: N6 ¢6 chirc nang 1a dinh danh cho Tool d6 dé khi vao lap trinh ching ta Iy tén

nay dé goi str Iy mot chirc nang nao do.

Khi thay d6i xong thi chi can tét Inspector di thi ty dong trwong trinh s& luu lai cac

thiét lap ma da thay doi.
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2.3. Lap trinh Webserver
2.3.1. Lap trinh co sé dir ligu MySQL
a) Két noi co so dir lidu

e mysqgl_connect(<host>,<username> ,<password>);
Host: dia chi cia may cai MySQL, t&n hozc IP. Néu 1a may noi b thi ding

localhost.
Ham nay tra vé 1 connection hoic gié tri false néu khong két ndi duoc.

Vidu: $conn=mysql_connect("localhost","root","root");
b) Chon CSDL su dung
MySQL Server c6 thé chira nhiéu CSDL, ham sau dé chon CSDL mubn dung.

e mysql_select_db(TénDatabase [, TenKetNoi]);
Trong do:

TénDatabase: 1a tén co sé dit liéu mudn ding.

TenKé&tN6i: 1a bién connection tra vé do ham mysgl_connect.

Tén két ndi co thé bo qua ciing dugc.

Vidu: mysql_select_db("sinhtracvantay",$conn); hoac
mysql_select_db("sinhtracvantay");

Chl y: Dung thém Iénh sau dé an dinh bang ma utf8:
mysql_query("SET NAMES 'utf8™, $conn);

¢) Thyc thi cac cau Iénh truy van

e mysqgl_query(CauLénhSQL);

Ham tra vé true néu cau lénh truy van thuc thi thanh cong (trir cau Iénh select).

Ham tra vé 1 recordset (bang dix liéu) néu cau lénh select duoc thuc thi thanh

cong

Ham tra vé flase néu cau lénh truy van khong duogc thuc hién.
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Vidu: $rsLT = mysql_query(“select * from ketquasinhtrac");

$result = mysqgl_query(“delete from ketquasinhtrac where id=1"); //result

sé true hoac false . Khdng gan result cling duoc.
d) Duyét recordset

emysql_fetch_array($TenRecordSet, mode);
Ham tra vé 1 mang két qua chira thong tin cua record hién hanh hoic gié tri

false néu record rdng, déng thai di chuyén con tré sang record ké.
Mode la mot trong nhitng gia tri:

MYSQL_NUM : mang két qua gdm céc phan tir danh theo sb.
MYSQL_ASSOC: mang két qua gom cac phan tir danh theo key.
MYSQL_BOTH: cé4c phan tir cia mang két qua gap doi.

Céc phan tir dau theo sd, cac phan tir sau theo key.

o $row = mysql_fetch_row($TenRecordSet);
Ham tra vé 1 mang két qua chira thong tin cua record hién hanh hoic gia tri false

néu record rdng, ddng thoi di chuyén con tro sang record ké.
Mang két qua gdm céc phan tir danh theo chi sé.

e $Srow=mysql_fetch_assoc($TenRecordSet);
Ham tra vé 1 mang két qua chira thong tin cua record hién hanh hoic gié tri
false néu record rong, dong thoi di chuyén con tro sang record ké. Mang két qua

gom cé4c phan tir danh theo key.
e) Pém sé record trong recordset

e mysql_num_rows($TenRecoret);
Vidu: echo mysqgl_num_rows($kq);
f) Ldy ID vira méi cdp nhat
Néu khoa chinh duoc khai bao theo kiéu auto_increament thi sau khi thém mai
record, cd thé lay gia tri vira moi cap nhat bang ham nay. (Liy dé dua vao céc

bang khac lam khoa ngoai).
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mysql_insert_id();
Vi du: Bang result hién cé 3 record coid 1a 1,2,3
mysql_query("insert into result (Username) values(‘PhamQuangHuy");
echo mysql _insert_id(); // 4
g) Thong bao 13i ciia MYSQL
e Dung ham: mysqgl_error();

Vi du:

$kg=mysqgl_query(*"Delete from result") or die(mysql_error());
h) Nhay dén 1 record trong recordset
* mysql_data_seek($TenRecordset, ThuTuRecord);
mysql_data_seek($rdLT, 0);
i) Déng két noi
* mysql_close()

Vi du: mysgl_close($conn);
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2.3.2. Lap trinh PHP

2.3.2.1. Gioi thiéu
« PHP (viét tat hdi quy "PHP: Hypertext Preprocessor") la mot ngdn ngi 1ap trinh kich
ban hay mot loai ma lénh chu yéu duoc dung dé phat trién cac ang dung viét cho may

cha Webserver. PHP ma nguon mé, ding cho muc dich téng quét.

« Do PHP duoc phét trién chi dé danh cho &ng dung web nén rat dé dang nhiing ma
vao trang HTML. Téc d6 nhanh, nhé gon, ct phap gidng C, d& hoc va thai gian xay
dung san pham twong ddi ngan hon so vai cac ngdn ngir khac nén PHP da nhanh

chéng tré thanh mot ngdn ngir 1ap trinh web rat pho bién.

« Ngbn ngit, cac thu vién, tai liéu goc cua PHP duoc xay dung bai cong dong nhung
cling c6 sy dong gop rat 16n caa Zend Inc., cong ty do cac nha phat trién cdt 16i cua
PHP lap nén.

« N6i don gian: PHP la ngdn ngir dang script thuc thi trén webserver nham tao ra trang

web dong

« Thé danh dau bat dau va két thic cua phan ma PHP, qua d6 may chi biét dé xir Iy va

dich ma cho dtng.
« Mbi dong két thic bang dau ;
« Trong trang html, cac 1énh php nam trong tag <?...?> hoic <?php...?>
« Cac khdi lénh nam trong { ... }
« Tén mo rong cua file 1a php
* Chu thich:

// - 1 dong

| *
... Khdi lénh
*/

« File PHP chi chay khi n6 dwoc chuyén giao tir webserver.
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Vi vay, mubn thyc thi file php, ban phai request n6 thong qua webserver nghia 1a mo
browser, go http://localhost/index.php.

Do d6 khong thé nhap duap vao file php dé xem n6 & local nhu trang html duoc.

2.3.2.2. Mgt sé lénh PHP

Xu ly dix liéu trén Form

« Péi twong $_GET, $ POST
$ GET, $_POST la 2 mang c6 san trong PHP dé chua dit liéu guri 1én tir form.
Ca hai 1a mang dung key. Key 1a tén cua cac dbi tugng trong form.
$ GET la ddi tuong chtra dix liéu gui 1én tir form dung Method 14 Get
$ POST la ddi tugng chua dit liéu giri 1én tir form dung Method 14 Post
« Cach lay gia tri tir form $ GET[""Ten"]
$ GET["Ten"]
$ POST["Ten"]

Gidi thiéu vé http header

Http header 14 cac thong tin diéu khién nam trong cac http request, http  response.

Chtra c4c cac chi thi bao cho trinh duyét/server biét cach xir ly théng tin. Vi du: trinh
duyét chuyén qua trang khac, trinh duyét ding hién file php, trinh duyét dimg luu

trang vao cache

* Redirection (chuyén hwéng)
- Dung dé chuyén sang trang web khéac.
- Cu phap: header("location:url™);

- Lénh nay phai dung trén tat ca cac ma lénh html

» Content-type
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- Dung dé bao cho browser biét kiéu dit liéu ma webserver dang tra vé cho  browser.
- CU phap: header (‘Content-type: MimiType);

- Lénh nay phai dung trén tat ca cac ma lénh html - Mot s6 kiéu Mimtype (xem

thém file mimetype.html)

Bang 2. 2 Bang kiéu dir liéu

application/msword doc
application/pdf pdf
application/vnd.ms-excel xls
application/zip zip

 Content-length
- Lénh header ('Content-length: ' . filesize($upload_dir.$filename));

- Lénh nay dung dé bao cho browser biét o dai cua file tai vé, dung trong

download file
Cookies
* Gidi thiéu:
- Cookie dung dé luu nhitng thdng tin vé user.
- Cookie dugc luu trong may client, trong ving do browser quan ly

- Khéng dung cookies dé luu nhitng thdng tin quan trong vi khondam bao
browser déu cho phép ghi cookies ma chi diing cookie cho myc dich tién ich ma thoi

(username, password, thoi diém login cudi, danh sach nhac ua thich).

» Tao cookie

- setcookie ("TenCookie",gia tri [, Thoi diém qué han]);
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- Néu khong chi dinh thoi gian thi cookie s& Iuu trong bd nhé. Va sé mat khi user

dong browser.
- Néu thoi diém qua han 1a 1 thoi diém trong qué kht thi browser s& x6a cookie
* Str dung cookie
-$ COOKIE["Ten"];
Session
* Gidi thiéu:
- La d6i twong chtra thong tin user trén server.
- M&i user co 1 session riéng.
- Cau trlc session caa mdi user 1a gidng nhau (chi khéc gia tri cac bién).

-$ SESSION la day toan cuc c6 san trong php, ding dé chira cac bién session. Do d6

dir liéu trong session ¢d thé dugc truy xuat tir moi trang php trong site.
» Khai bao va sir dung
- $ SESSION["TénBién"]
- Trang php nao c6 dung session thi phai c6 ham < ? session_start() ;?>

Ham nay phai nam trén tat ca ma [énh html.
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2.4. Lap trinh Android

2.4.1. Tong quan hé diéu hanh Android

CNDO=0ID

Hinh 2. 12 Biéu twong cia hé diéu hanh Android.
Android 1a hé diéu hanh dya trén nén tang Linux duoc thiét ké danh cho cac
thiét bi di dong c6 man hinh cam ung nhu dién thoai thdng minh va may tinh bang.
Android duoc cong b vao ngay 5-11-2007 béi Open Handset Alliance [10].

Android c6 ma nguon mé va duoc Google phat hanh ma ngudn theo gidy phép
Apache [11]. Chinh vi ma ngudn ma va giy phép khong ¢ qué nhiéu rang budc da
cho phép cac nha phat trién thiét bi, mang di dong va lap trinh vién duoc diéu chinh va
phan phdi Android mét cach ty do. Ngoai ra, ing dung Android dugc phét trién trén
Java, véi viéc dé dang 1ap trinh v&i ngbn ngit nay da thu hiit dong dao doi ngii 1ap trinh
vién Android, nho dé méi truong phat trién Android ngay cang nhon nhip.

Véi nhitng yéu t6 trén, di méi ra doi nhung Android nhanh chéng tré thanh nén
tang dién thoai di dong thdng minh phd bién nhat thé gisi[12], vuot qua Symbian vao
quy 4 nam 2010 [13] va dugc céc cng ty cong nghé lya chon khi ho can mét hé diéu
hanh khong ning né, ¢ kha ning tinh chinh cho pht hop muc dich sir dung, va gia ré

chay trén cac thiét bi cdng nghé cao, thay vi xay dung lai tir dau [14].
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2.4.2. Pic diém
2.4.2.1. Tinh mg

Android duoc xay dyng tir dudi di 1én cho phép nguoi phét trién tao cac tng
dung di dong hap dan véi day da cac diém manh cua cac thiét bi cam tay hién hanh.
Android hoan toan ma, mot ing dung c6 thé goi téi cac chirc ning 15 cua dién thoai
nhu tao cudc goi, nhan tin, hay sir dung may anh dé c6 duoc cac tinh ning sinh dong
hon. Android ¢6 ma ngudén mé, n6 cd thé duoc mo rong dé két hop tu do gitra céc
cdng nghé ndi troi. Nén tang nay s& tiép tuc phat trién dé hd tro cac thiét bi hoat dong

muot ma hon nira, cling cac tng dung day tha vi.

2.4.2.2. Tinh ngang hang cua cac wng dung

V6i Android, khéng c6 su khac biét gitra cac tng dung co ban véi (tng dung
dugc phat trién boi bén tht ba. Cac tng dung khi duoc cai dit 18n thiét bi, néu ching
duogc cap phép truy cap vao cac dir liéu cia cac thiét bi co ban thi chling c6 quyén
tuong tu nhu cac tng dung co ban. Tham chi, vai hé diéu hanh Android tir 4.0 tré di,
lap trinh vién cd thé thém quyén wu tién cho ung dung dé lay quyén cua cac tng dung

co ban.

2.4.2.3. Dé xay dung izng dung

Google cung cap san bo cdng cu lap trinh cac thiét bi st dung Android, cho phép
lap trinh vién can thiép sau vao hé thong, dé dang xay dung cac tng dung tir don gian
dén phuc tap. Hon nira API (Application Programming Interface) hoan toan mién phi,
bén canh d6 Google con dua ra chi dan dang tai liéu va cc vi du don gian cho ting

phuong thuc.
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2.4.3. Kién tric va cac thanh phan Android

Applications
J— - — —
Contacts Phone Browser
Application Framework
T Retivity T Window [ Content T View
Manager Manager Providers System
T Package T TFelephony T Resource ™ Location Notification
Manager Manager Manager Manager Manager

Libraries Android Runtime

==
3

-

Linux Kernel
T Bispiay T Camera fFiash Memory MEinder (Irc)
Driver Driver Driver Driver
T Keypad " Rudio T Power
Driver Driver Management

Hinh 2. 13 Kién trac hé diéu hanh Android.
Hinh 2.13 cho thiy c4u trdc cua hé diéu hanh Android duogc chia thanh 5 phan

gom 4 16p chinh: Linux Kernel, Libraries, Android Runtime, Application Framework
va Application [15].

2.4.3.1. Linux Kernel

Hé diéu hanh Android str dung nhan Linux chua tat ca cac trinh diéu khién thiét
bi cap thip cho cac thanh phan phan cting khac nhau caa thiét bi nhu bao mat, quan Iy
bo nhé, quan Iy tién trinh (xa ly tién trinh, da ludng), ngian xép mang va trinh diéu
khién giao tiép thiét bi (giao tiép USB, hdng ngoai, khong day, ...). Nhan Linux déng

vai tro nhu mot 16p triru twong gitra phan cang va phan mém.

Tuy duoc phét trién dua vao nhan Linux nhung nhan d3 duoc nang cip stra doi
dé phu hop véi cac thiét bi di dong cam tay do nhitng han ché vé bo vi xu ly, dung

lwong b nhé, kich thuge man hinh, nhu cau két ndi khdng day.
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2.4.3.2. Libraries

Phia trén nhan Linux 1a tap hop cac bo thu vién ma ngudn mo WebKit, bo thu
vién ndi tiéng libe, co so dir liéu SQLite hitu ich cho viéc luu trir va chia sé di lidu, bo
thu vién thé phat, ghi &m vé am thanh, hoic video. Thu vién SSL chiju trach nhiém cho

bao mat Internet.

Android cung cip mot sb cac API cho phét trién tng dung. Cac API sau co ban

duoc cung cap cho tat ca cac thiét bi Android:

- android.app: cung cip kha ning truy cap téi cac mé hinh ¢ng dung va la
nén tang cua tat ca cac (ng dung Android.

- android.content: tao diéu kién truy cap noi dung, tao va thdng tin giira cac
rng dung va cac thanh phan cua @ng dung.

- android.database: Pugc dung dé truy cip cac co so dit liéu va bao gom céc
I6p quan 1y co s dir ligu.

- android.graphics: Cho phép st dung d6 hoa 2D & miic co ban nhu sir dung
mau, vé cac diém,...

- android.hardware: La API cho phép can thiép vao cac cam bién cd trén
thiét bi nhu cam bién tdc d6 va cam bién anh sang.

- android.opengl: La giao dién l1ap trinh Java véi d6 hoa 3D.

- android.os: La c4c ciing dung cho phép truy cap vao céac dich vu chuan cia
hé diéu hanh, gom tin nhan, cac dich vy hé théng va xir Iy giao tiép noi bo.

- android.media: Cung cap céc Iop cho phép trinh chiéu cac file nhac va
video

- android.net: La mot tap cac API cung cap kha nang tiép can cac mang.
Go6m android.net.wifi chd phép tiép can cac kha nang két néi khéng day cua
thiét bi.

- android.provider: La tap cac I6p thuan tién cho phép truy xuat Content
Provider chuan ciia Android nhu danh ba hogc lich.

- android.text: Dung dé trinh bay va diéu khién van ban trén man hinh thiét
bi.

- android.util: Tap cac lop tién ich thuc hié cac cong viéc nhun chuyén doi
Xau va sb, diéu khién xtr Iy XML va ngay va thoi gian.

- android.view: La khéi xay dung co s& cua giao dién wng dung ngudi dung.
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- android.widget: La tap phong phu céc giao dién (ng dung thanh phan, nhu:
cac nat, nhan, quan ly giao dién ...
- android.webkit: La tap cac 16p nham cho phép xay dung céc trinh duyét

web vao trong trng dung.

Cac API cua Android khdng phai hoan toan viét bang ngén ngit Java, bén canh
d6 12 mot tap cac thu vién C/C++ dudi vé boc 1a Java nhu: trong v& cac d6 hoa 2D va
3D, Secure Sockets Layer (SSL) communication dung trong bao mat truyén thong
Internet, SQL.ite database management: 1a co s& dir liéu quan hé gon nhe luu trix dir
liéu cac ung dung, trinh phéat audio va video, bitmap va vector font rendering, viéc
hién thi man hinh va cac hé thong b cuc giao dién dugc cai dit tir bo thu vién chuan

Libc véi ngdn ngit C tdi wu cho céc thiét bj nén tang Linux.
2.4.3.3. Android Runtime

Pay 1a thanh phan tht 3 trong ciu trac, thudc vé 16p 2 tinh tir dudi 1én. Phan nay
g6m 2 bd phan twong ty nhu mé hinh Java trén cic may vi tinh thong thuong. Phan
thtr nhét 1a thu vién 16i: chtra cac 16p nhu: o, Collections, File access,.. Phan con lai 1a
mot thanh phﬁn quan trong - Dalvik Virtual Machine 1a mdt may o Java dat biét, duoc

thiét ké tdi vu cho Android.

May 4o Dalvik sir dung cac tinh ning cdt 16i ctia Linux nhu quan 1y bd nhé, da
ludng, ma thyc chat 13 bén trong ngdn ngit Java. May ao Dalvik cho phép tit ca cac

tmg dung Android chay trong tién trinh riéng cta né.

2.4.3.4. Application Framework
Lép Application Framework cung cap nhiéu dich vu cap cao hon cho cac ¢ng
dung dudi dang cac class Java. Nhiing dich vu sau 1a nhiing dich vu kién trac co ban
nhat cua tat ca cac tng dung, cung cip mot khung chung cho moi phan mém:
- Activity Manager: diéu khién vong doi cua cac Activity, bao gom quan ly
cac tang Activity.
- View System: Puoc st dung dé tao nén céc giao dién nguoi dung.
- Notifycation Manager: Cung cap céc co ché ¢é dinh va quy cach cho viéc
gui thong bao cho nguoi dung.
- Content Provider: Cho phép chia s€ dir liéu gitra cac tng dung.

- Resource Manager: H tro céc thanh phan khong thudc ma ngudn.
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2.4.3.5. Application

Lép Application 12 16p cao nhat, bat ky tng dung nao ciing déu nim & 16p nay.

2.4.4. Céc thanh phan chinh cua mét @ng dung Android

Single screen of a Ul

@ Activities Ea vity is complet isolated from each other

app can invoke activity of another app, if permitted

Runs in background

Perform long running operation

# Services

erform remote processes

Appl ication Com ponents__ -

ks No user interface
A Shared set of application data
) Content providers -

2 Filesystem, SQLlite, web etc

Used for alerts

b Broadcast receivers

Can use

No user interface

Hinh 2. 14 C4c thanh phan cia wng dung Android.

Mot tng dung Android gom 4 thanh phan co ban nhu Hinh 2.14:

- Activities.

- Services.

- Broadcast Receivers.

- Content Providers [16].

2.4.4.1. Activity
Activity 12 mét giao dién truc quan ma ngudi dung c6 thé thao tac khi nd duoc
kich hoat. Mot tng dung c6 thé c6 nhiéu Activity, chiing c6 thé goi 13n nhau va mdi

lan goi nhu thé chling c6 thé chuyén nhitng dit liéu nhat dinh cho nhau.
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i

Resumed
(visible) J
onResume() T onPause()
onFesume() ¢
7 started ~ Paused
[ {visible) \_ (partially visible) ‘
onStart() T onstop()
onStart()
, 3 b - o # stnppad 1
— Created J anAestart(} (hidden) J

1
onCreate() onDestroy()

| — .
l@li ! Destroyed |

Hinh 2. 15 Vong doi ciia mgt Activity.
Cac Activity dugc quan 1y dudi dang ngan xép, khi mot Activity duoc khai tao,
n6 duoc dat vao ngan xép, chuyén trang thai sang thuc thi va Activity truée d6 di vao

trang thai cho. Mot Activity ban chét c6 cac trang thai dugc thé hién trén Hinh 2.15:

- Created, Started: khi Activity dang chiém quyén twong tac cuia man hinh,
noi cach khac nd dang nam trén dinh cia ngan xép.

- Paused: khi Activity van dang hién trén man hinh nhung mat quyén tuong
tac cua man hinh.

- Resumed: khi Activity chuyén tir trang thai Paused tré lai trang thai twong
tac va&i man hinh.,

- Stopped: khi mot Activity hoan toan bi che khuat bai mot Activity khac.

- Destroy: khi Paused hoic Stopped dién ra, va hé diéu hanh can phai giai

phong bo nhd dé phuc vu nhu cau khéc.

2.4.4.2. Services

Service 12 mot thanh phan tng dung dugc thuc thi ngam boi hé thdng va khong
cung cap giao dién dé nguoi dung truc tiép twong tac. Mot thanh phan tng dung khac
c6 thé khai chay mot Service, do d6 Service sé tiép tuc chay ngam du cho nguoi ding

c6 chuyén sang dung wng dung khac.

2.4.4.3. Broadcast Receiver
Broadcast Receiver 1a bo phan nhan va phan hdi cac cac thdng tin quang ba.

Nhiéu quang ba xuat phat tir hé thong nhu: tinh trang pin, tinh trang két ndi,... Bén
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canh do, lap trinh vién ciing c6 thé quy dinh cé&c ban tin quang ba riéng phuc vy nhu

cau trong tng dung.

Broadcast Receiver khong cé hé thdng giao dién, tuy nhién ching khoi dong
mét s6 hoat dong dé phan hai lai thdng tin nhan dugc, cé thé bat dau mot Activity, cap

nhat giao dién...

2.4.4.4. Content Provider

Cac tng dung thudng c6 bo bo co sé dit lidu riéng dé luu dir nhitng théng tin
can thiét, dac biét 1a tng dung lién quan tai lién hé nhu danh ba dién thoai. Content
provider cung cap kha nang chia s& dit liéu ma n6 quan ly. Nho d6 cac (ng dung

Android dé dang chia sé dix liéu cho nhau.
Céc thanh phan nay khdng nhat thiét phai c6 mat day du trong ung dung. Doi
véi pham vi cua dé tai, tng dung xem két qua sinh tric trén di dong st dung 3 trong 4

thanh phan bao gom: Activity, Service, Broadcast Receiver.
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CHUONG III. PHAN TiCH THIET KE XAY DUNG HE THONG

Hé thdng Sinh tric hoc van tay 1a hé théng gdm ba module nho.

- Phan mém Matlab lay xir Iy anh van tay dé lay ra duoc hai thong tin can
thiét 1a chung loai van tay va téng sé duong vén tay trén mudi dau ngon tay
(TFRC), gui dir liéu Ién server

- Webserver cung cap tin tic, quang ba, gisi thiéu vé hé thng, dong thoi
nhan dit liéu tir PC va giri xudng ng dung di dong.

- Ung dung Android trén di dong, lay dir liéu tir server, truy xuat, déi chiéu
dir liéu trong ing dung dua ra két qua vé tinh cach, nang luc hoc tap ... cua

khéach hang.
Pé tai duoc trién khai trén hai thiét bi:

- Didong
- Maytinh PC

Ng6n ngir 1ap trinh sur dung:

- Matlab
- PHP, HTML, CSS
- Android(Java)
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3.1. Xu ly anh van tay trén Matlab

3.1.1. Thuat todn xtr ly anh

Qua trinh nhan dang van tay thuc chat 1a qua trinh xt ly anh van tay. Do diéu
Kién chuyén mon nén bai bao cdo nay khong di sdu vao mon xur ly anh ma chi tap
trung vao viéc tng dung né vao viée trich duoc cac diém dic trung tir mot bic anh dau

van tay.

e
=

Hinh 3. 1 So d6 tong quan vé xir Iy anh van tay

3.1.2. Lam néi anh van tay

Cac anh van tay lay tir dau doc van tay FS80 c6 chat lwong twong ddi tét nhung
chua dong déu va véi diéu kién 1 phai tuan thi theo qui trinh lay van tay ma khong
phai ai khi méi ding ciing biét . Chinh vi ly do ndy ma phan nay sé& gisi thiéu phuong
phap dung b loc Gabor (da dugc trinh bay tai muc 2.1.4) dé cai thién chét luong anh

cua van tay.
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a. Chon va loc anh trén mét ving caa anh géc

Phuong phap chon: Yéu cau la lay ra viing anh can loc.

- Phuong phép thu cdng: Str dung chudt dé dinh dang viing anh can loc
Ta str dung ham dé roipoly [19] khéng cé tham sé:
BW = roipoly(l)
- Phuong phép ty dong: Tu dong cit ving anh can loc theo khung dugc dinh san bai
matrix hang va cot, tic 12 sir dung ham roipoly c6 tham sé. Cl phap caa ham nay nhu
sau :
BW = roipoly(l,c,r)
BW = roipoly(x,y,l,xi,yi)
= Pé tdi uu hoa trong sir dung, chiing em lya chon phuong phap tu dong Iy ra ving
anh can loc.
Dién giai
+ BW=roipoly(l,c,r) tra lai mét ving quan tdm duoc lya chon badi hinh da giac

dugc mo ta boi vée to ¢ var. BW 1la mét anh nhi phan c6 cung kich thudc véi

anh ban dau .

+ BW=roipoly(l) : Hién thi anh I trén man hinh va dé ta chi ra ving chon Vi
tré chudt . Néu bo qua |, roipoly hoat dong trén anh ¢ truc hién tai . Str dung
click chuot dé thém cac dinh toi da giac . Bang cach nhan Backspace hoac

Delete dé xo04 céac dinh d3 chon trude d6 . Khi chon xong, nhan Enter dé két

thic viéc chon

+BW=roipoly(x,y,1,xi,yi) : St dung véc to x va y dé tao 1ap hé toa do khong
gian khéng mac dinh . xi ,yi 1a véc to co cung chiéu dai chi ra cac dinh cua da
giac nhu cac vi tri trong hé toa do nay .

= Lwa chon ham BW = roipoly(l,c,r) — BW la anh dau ra, | 1 anh dau vao , c,r 1a hai

ma tran duyét anh.

Cu thé:
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¢ =[0320 320 0];
r=[0048048017;
anhdaura = roipoly(anhvao,c,r);

Dé duyét trén toan anh theo ma tran cot ¢ = [0 320 320 0] va ma tran hang r = [0 0 480
480 ],

Hinh 3. 2 Hinh anh goc va anh da ning cao chit lwgng
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b. Nhi phan hoa anh
Chuyén anh thanh mot anh nhi phan sir dung ham:

+im2bw : Tao mot anh nhi phan tir mot anh cuong d6 , anh chi s6 hay anh RGB trén

co sO cua ngudng anh sang ( trén co sd cdng thac 2.17, 2.18, 2.19, 2.20)
anhnhiphan = im2bw(anhdaura);
imshow(anhnhiphan);

c. Lam manh anh da nhi phén

Pé lam manh duong van, ching ta 4p dung thuat toan morphorlogy va sir dung ham

bwmorph trong matlab .

Puong van sé dugc lam manh sao cho c6 d6 rong 1a 1 pixel .
anhlammanh=bwmorph(anhnhiphan,'thin’,'inf");

3.1.3. Phuong phap triét suat cac diém Singularity (Piém Core va Delta)

* Trwong dinh hwéng (orientation field): Anh van tay 1a anh dinh hudng, cac
duong van 1a cac duong cong theo cac hudng xac dinh. Goc dinh hudng Oxy hop bai
phuong ctia mot diém (x,y) trén dudng van voi phuong ngang duoc goi 1a hudng cua
diém d6, né nam trong doan [0°;180°]. Thay vi tinh géc dinh hudng tai mdi diém anh,
hau hét cac phuong phap trich chon dic trung va xir 1y van tay udc lugng goc dinh
huéng tai cac vi tri roi rac (dé 1am giam ganh nang tinh toan va cho phép thuc hién cac
udce lugng con lai nhd phép noi suy). Tap hop cac huéng cia cac diém trén anh van
tay goi 1a truong dinh huéng cua anh vén tay d6 (xem hinh 2.8). Anh dinh huéng van
tay 1a mot ma tran D ma mdi phan tir mang thoéng tin vé goc dinh huéng cia cac duong
van. Mai phan tir 0ij, trong tng véi nét [i,j] trong ludi & vudng chira diém anh [xi, yj],
biéu dién huéng trung binh ciia duong van trong lan can cua [xi, yj]. Nguoi ta thém
vao maot gia tri rij lién két vai 0ij dé biéu dién tinh tin cay (hay toan ven) caa hudng.
Gia tri cua rij 1a nhé & cac vang bi nhidu va hu hai, c6 gié tri Ién & cacving co chat
luong tot.

Pé tinh goc dinh hudng, phuong phap don gian nhét 1a tinh toan gradient trén
anh van tay. Gradient (xi, yj) ¢ diém [xi, yj] cua | 1a mot véc to hai chiéu [x (xi, yj),

y(xi, yj)] trong d6 thanh phan x va y 1a dao ham theo x va y cua | tai diém [xi, yj]
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tuong tNng v4i hudng x va y. Goc pha gradient biéu thi huéng thay doi mat o diém
anh 16n nhat. Vi vay, hudng 0ij cia mot goc gia dinh qua ving cé tam tai [xi, yj] 1a
truc giao vaoi géc pha Gradient tai [Xxi, yj].
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Hinh 3. 4 Mét anh dinh hwéng van tay dwoc tinh trén mot lwéi 16x16
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Ratha, Chen va Jain (1995) da tinh goc dinh huéng 6ij bang cach két hop nhiéu wéc

lwong gradient trong mot cira s6 16x16 ¢6 tam tai [xi, j].

1 2G,
0, =90+ =arctan| —>—
j 2 G, -G,

o (3.1)
G, :h_Z_Bk_Z_‘EVX(Xi +h’yj +k)Vy(Xi +h’yj +k)
8 8 ?
=3 2 (Vu(x+hy, +k)
h—8Kk—8 (3.2)
8 8

G, v
G,=> > (Vy (xi +h,y, +k))2

h=—8 k=8

Trong d6, x va y 1 cac thanh phan gradient theo hudng x va y duoc tinh qua mat na
Sobel.

* Xac dinh cac diém Singularity bang chi sé Poincare (Poincare index)

Gia su (i, j) 1a mot diém bat ky trén anh van tay, C 1a mot duong cong khép kinh xung
quanh (i, j) thi chi sé Poincare tai (i, j) 1a tong dai s6 cac d6 sai léch hudng cua cac

diém lién ké nhau trén duong cong C.

Np-1

Poincare(i,j) = > A(k) (3.3)
di)  |d(K)| <n /2 (3.4)
AK) = dl)+7n dk) <-m/2 (3.5)
d(k) - = (3.6)
d(k)za(xkﬂ' yk+1)_0(xk’ Yi) (3.7)

Trong d6: Np 14 tong s6 diém trén duong cong “s6” C 0(x, y) 1a hudng tai diém

(X, y). Dya vao chi sé Poincare ta cd thé xac dinh cac diém singularity nhu sau:
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Bang 3. 1 Chi s6 Poincare

09 (i,j) khdng phdi la diém Singularity
360° (i,j) la diém Whorl

Poincare(i,j) = 1800 (i.j) la diém loop
-180° (ij) la diém delta

21— [~|~I|\ 11— =I\ IVARARER
[ SR\ V] [/ [%]2IN ] | 2|7 Al )
| | %alea|% | | RENZIZTR HAEAITIEAR
\ (& | &[] / | lab | #%af [ V] | &R
owtd @] TRINTEIEITT Tl
Peolif) = 360° P {if)=130° Pecli)=-180°

Hinh 3.5 Caéch tinh chi sé Poincare tai diém (i, j) véi Np = 8

Tir d6 ta xac dinh toa d6 (i,j) cua diém Core va Delta.

Hoc vién: Bui Bdo Trung 47 Chuyén nganh: Ky thudt Dién tir



Truwong Dai hoc Sao Do Lugn van Thac si

3.2.4. Nhan dang anh dau vao Ia anh van tay tir may quét.
Muc dich: Thong béo anh nap vao la anh van tay khdng néu 1a anh van tay tiép tuc xu

ly néu khéng phai anh van tay yéu cau ngudi ding kiém tra va nap lai anh.

Nguyén ly:

Hinh 3. 6 Quy trinh dang anh dau vao |a anh van tay tir may quét
Dua trén Iy thuyét vé |y ngudng da dugc trinh bay tai muc 2.1.4 ta st dung cac ham:
Nhi phé&n hoé dnh:
anhnhiphan = im2bw(anhvao, level); % level = 0-1
Cat anh theo da giac [150 130 10 300] tir anh nhi phéan.
anhcat = imcrop(anhnhiphan,[150 130 10 300]));
Nhan doéi do rong anh
ptanhcat = imresize(L,2);
Sir dung ham imfill dé dé day déi twong trong vang cit anh

BW = imfill(nhiphanptanhcat,'holes');
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Pém sé Van trong da giac anh cat

sodt = bwconncomp(BW,18);

Duwa trén dic trung ciia van tay dwa ra két luan
if(sodt.NumObjects<12)

msgbox('Anh Khong Phai Van Tay -Hay Nap Lai Anh Van Tay");
else

msgbox(‘Nhap Dung Anh Van Tay -Tiep Tuc Xu Ly Anh";

end

3.2.5. Thuat toan tim tong sé van trén tirng van tay — Chi s6 TFRC.
Muc dich: Sau khi tim dugc toa o cac diém Core va Delta trén co s& d6 tim s6 van

trong khoang gitra cac Core va Delta.

e — S — )

Hinh 3. 7 Hinh quy trinh xac dinh chi sé6 TFRC
Sau khi d xac dinh dugc toa do cac diém Core va Delta tién hanh cit anh da giac theo

cot va hang.
Pém sé dbi twong- sé van tay

sovantayl = bwconncomp(anhdt,18);
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Hién thj két qua
disp(['So Luong Van Tay Can Tim : ',num2str(sovantayl.NumObijects)]);
msgbox(['So Luong Van Tay Can Tim : ',num2str(sovantayl.NumObjects)]);

3.2.6. Thuat toan tim chung van tay

3.2.6.1. So do khoi

Anh d3u vao ’

Cat viing trung
Lam r anh Anh nhi phan tam lay tam la

diém Core

So sanh véi mau
Xuat két qua « Két luan ching lu‘l': ILrgfng ql:lang UL [BLE
cua cac chiing quang
van tay

Hinh 3. 8 So' d6 khdi quy trinh xac dinh ching van tay
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3.2.6.2. Luu lvong quang

Bang 3. 2 Luu lweng quang (Sé pixel trang/Tong so pixel caa anh nhj phan)

STT | Tén Chung % S6 pixel tring/Tong sb pixel caa anh nhi phan
1 WT 40,015
2 WS 37,507
3 WE 53,352
4 WC 55,389
5 WD 39,221
6 WI 38,496
7 WP 37,119
8 WL 37,203
9 WX 36,214
10 UL 35,060
11 UR 36,172
12 AT 53,312
13 AS 37,185

Tir bang trén ta d6i chiéu voi anh cét ving c6 trung tim 1a diém Core sau d6 dua ra két

luan chung.
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3.2. Website sinh trac hoc van tay va giao tiép giita Client, Server

3.2.1. Hé thdng website sinh tric hoc van tay

3.2.1.1. Phan tich va lwa chon céng nghé
s Muc dich

o Giao dién web cung cip thong tin, tin tc vé sinh tric hoc vén tay, déng
thoi giup ngudi ding tra ctu két qua sinh trac.
o Tao ra webserver luu trit Va truyén nhan dit liéu

¢ Cai dat Xampp

Xampp la chuong trinh tao may chu Web (Web Server) duoc tich hop sén
Apache, PHP, MySQL, FTP Server, Mail Server va cac céng cu nhu
phpMyAdmin. Khong nhu Appserv, Xampp c6 chuong trinh quan ly kha tién
loi, cho phép chu dong bat tat hodc khai dong lai cac dich vu may cha bat ky

lUc nao.

3.2.1.2. Phan tich hé thang webserver
Vi trong d6 &n chding em tap trung vao ung dung trén nén tang android, nén  phan
nay chiing em khong di sau vao chi tiét, va xin phép dugc trinh bay nhitng y chinh

va quan trong nhat trong viéc xay dung hé théng webserver.
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a) Biéu d6 phan cip chirc ning website

Tin tire Sinh trac Giadi m3 Thong tin Cam nhan Lign hé
van tay sinh tréc khach hang khach hang .

n K_tlam Bha n Ca}m nane Tw van Th’onghtln Panh gia Dia chi
tiém nang sinh trac ca nhan
Bbi duong . PR Két qua A .
L han tai Dich vu Két qua sinh tric Yéu cau Hotline
Khoa hoc Gii thiéu
van tay a
Kich hoat
tiém nang

Hinh 3.9 Biéu dd phan cap chirc ning
b) Biéu dd ludng dir liéu mirc khung canh

Hé thong xt ly
thoéng tin

Hé théng Y/c thong tin
Webserver

Khach hang

Xem két qua

Hinh 3. 10 Biéu dd ludng dir liéu mirc khung canh
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¢) So dd phan cip chirc ning
» Khéach hang

Khach hang

|| Dangki
thanh vién

Cap nhat
thong tin

Xem két
qua

= Tim kiém

Phan hoi
théng tin

Hinh 3. 11 So db chirc niing khach hang

> Admin

hang

Cap nhat tin
tirc

Cép nhat két Thém két
qua sinh trac qua sinh trac

Stra/xda két
qua sinh trac

Hinh 3. 12 So' d6 chirc niing Admin

Hoc vién: Bui Bdo Trung 54 Chuyén nganh: Ky thudt Dién tir



Trwong Dai hoc Sao Do Lud@n van Thac si

3.2.1.3. Thiét ké hé thong
a) Thiét ké co sé dir liéu cho website [9]

idTin — | idUser otqua -
TieuDe HoTen idKetqua
TiieuDe_KhongDau Username Tenchung
TomTat Password urlHinh
urlHinh D!aCh' - Core
Dienthoai
Ngay Ema] Delta
idUser < Ngaydangky &TRC
Content idGroup ETRC
idLT Ngaysinh Chitiet
idTL Gioitinh idUser

loaitin

idLT

idTL

Ten
TenTL

TenTL_KhongDau
TenTL_KhongDau

ThuTu

ThuTu

idTL

Hinh 3. 13 Cé sé dir ligu caua website
b) Thiét ké phan co sé dir liéu giri xudng ing dung di dong
Sau khi xtr ly anh van tay, thong tin va hinh anh cua van tay sé duoc gui l1én

trrong result cia database vai cac khda chinh:

id
Username
urlHinh
Tenchung

TFRC

Hinh 3. 14 Co sé dir liéu giri xudng &ng dung di dong
c) Mot sé bang thé hién thanh phan dix liéu
< Thanh phan co sé diz liéu cia webserver

Bang 3. 3 Bang két qua sinh tric
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ketquasinhtrac
Thudc tinh | Kiéu dit liéu | Mo ta
idKetqua Integer M4 thé loai, ma ty dong ting, not null,
khoa chinh
Tenchung | Varchar(255) | Tén chung loai van tay
urlHinh Varchar(255) | Dia chi duong dan hinh anh
Core Integer S6 tam xoday cua van tay
Delta Integer S6 tam giéc trén van tay
R_TRC Integer Tong so dudng van tay cua tayphai
L TRC Integer Tong so dudng van tay cua tay phai
Chitiet Text Noi dung cu thé vé két qua
idUser Integer Ma nguoi dung, khoa ngoai
Bang 3. 4 Bang loai tin
loaitin
Thudc tinh | Kiéu dir liéu MO ta
idLT Integer Ma loai tin, ma tu dong tang, not null,
khoa chinh
Ten Varchar(255) | Tén loai tin
Ten_Khong | Varchar(255) | Tén loai tin khong dau
Dau
ThuTu Integer Th tu loal tin
AnHien Tinyint Dinh an hién loai tin (1:hién — 0:4n)
idTL Integer M4 thé loai, khda ngoai
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Bang 3.5 Bang thé loai

theloai
Thudc tinh | Kiéu dit liéu Mo ta
idTL Integer Ma loai tin, ma tu dong tang, not null,
khoa chinh
TenTL Varchar(255) Tén thé loai tin
TenTL_Kho | Varchar(255) Tén thé loai tin khdng dau
ngDau
ThuTu Integer Thi ty thé loai
Bang 3. 6 Bang tin
tin
Thudc tinh | Kiéu dir liéu | M6 ta
idTin Integer Ma tin tic, ma ty dong tang, not null,
khoa chinh
TieuDe Varchar(255) | Tiéu dé tin
TieuDe_Kh | Varchar(255) | Tiéu dé tin khéng dau
ongDau
TomTat Varchar(255) | Tém tat noi dung tin
urlHinh Varchar(255) | Puong dan chira hinh anh
Ngay Date Ngay dua tin
idUser Integer Ma nguoi dung, khoa ngoai
Content Text Noi dung tin
idLT Integer Ma loai tin, khoa ngoai
idTL Integer M4 thé loai, khda ngoai

Hoc vién:

Bui Bdo Trung

57

Chuyén nganh: Ky thudt Dién tir



Trwong Dai hoc Sao Do

Ludn vian Thac si

Bang 3. 7 Bang thdng tin khach hang

users

Thudc tinh | Kiéu dix lieu | M6 ta

idUser Integer Ma nguoi dung, méa tu dong tang, not
null, khéa chinh

HoTen Varchar(255) | Tén nguoi dung (tén khach hang)

Username Varchar(255) | Tén dang nhap

Password Integer Mat khau dang nhap

DiaChi Integer Dia chi nguoi dung

DienThoai Integer S6 dién thoai nguoi dung

Email Integer bia chi email nguoi dugf

NgayDang Text Ngay dang ky lam thanh vién

Ky

idGroup Integer Xac dinh nguoi dung thuéc nhom nao
(1:Admin — 0:Thanh vién)

NgaySinh Varchar(255) | Ngay sinh

GioiTinh Tinyint Nam:0 Ni:1

Active Integer Hoat dong
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% Thanh phan co sé diz liéu nhdn tir phan mém xa 1y van tay va giri xuong

Appmobile
Bang 3. 8 Bang thong tin két qua

result

Thugc tinh | Kiéu dir ligu | M0 ta

id Integer M4 két qua, ma tu dong ting, not null,
khoa chinh

Username | Varchar(255) | Tén ding nhap dé lay két qua

urlHinh Varchar(255) | Puong dan chira hinh anh

Tenchung Varchar(255) | Tén chung loai van tay

TFRC Integer Tong s6 dudng van tay trén ca mudi ngon
tay

3.2.2. Giao tiép client — server (co ché truyén nhan dix liéu qua Webserver)
3.2.2.1. Truyen dir liéu 1én Websever
Anh van tay cia khach hang sau khi lay, duoc phan tich, xir 1y dé dua ra cac thong tin

can thiét. Céc dir liéu thong tin nay bao gdm: anh dang BMP, téng sb van cia 10 ngon

tay (kiéu sé nguyén) va tén ching loai van (kiéu chudi).
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J id
Username

[N urlHinh
Tenchung

TFRC

Hinh 3. 15 M0 hinh giri dir liéu 1én server

Tir d6 ta c6 so dd ludn dir liéu giri 1én server:

o g el — hitp/doantotnghiepdk.esy.eg/...images/ -

i Finger (Websener)

| Infomafion fnger

MySCQL (feld st

Hinh 3. 16 So' @b ludng dix liéu giri 1&n server
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a) Gui anh van tay lén server
% Sir dung ngdn ngit 1ap trinh PHP dé tao ham Upload_Single_File.
<?php

if(isset($_POST["submit"]){

$type = array("png",

gif*, "jpg", "jpeg”, "mp3" , "bmp™);
Upload_Single_ File("fileToUpload", "images/", 6, $type);

$type2 = array("png");

Upload_Single File("hinhAvatar"”, "avatar/", 3, $type2);}

function Upload_Single_File($name, $folder, $max, $type){
$target_file = $folder . basename($_FILES[$name][""name"]);
SuploadOk = 0;

SimageFileType = pathinfo($target_file, PATHINFO_EXTENSION);

/l check fake

Il Check if file already exists

/I Check file size

/I Allow certain file formats

I/ Check if $uploadOk is set to 0 by an error

7>

= Bao gém cac phuong thic kiém tra tinh ton tai caa file, kiém tra kich c3,

kiém tra loai file...
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% Tao form upload anh bang ngdn ngir html
<body>

<form action="xuly.php" method="POST" enctype="multipart/form-

data">

<input type="file" name="fileToUpload" />

<input type="file" name="hinhAvatar" />

<input type="submit" name="submit" value="Upload" />
</form>

</body>

</html>

Giao dién upload don gian, co ché upload tirng anh mét 18n file chira dit lidu

trong website.

% Tich hop chuc nang upload anh van tay vao phan mém xir ly anh van tay trén
matlab
b) Gui thong tin Ién database MySQL cua website.
Céc truong thong tin co ban cua vén tay sau khi duoc phan tich s& duoc xuat ra dudi
dang file text va dugc giri truc tiép vao truong “result” trong database cua website bao

gom céc thudc tinh nhu da néi ¢ trén:
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Bang 3. 9 Bang dir liéu van tay

result

Thudc tinh Kiéu dix liéu Mo ta

id Integer M4 két qua, ma ty dong ting, not
null, khda chinh

Username Varchar(255) Tén dang nhap dé lay két qua

urlHinh Varchar(255) Pudng dan chaa hinh anh

Tenchung Varchar(255) Tén chung loai van tay

TFRC Integer Tong so dudng van tay trén ca
mudi ngon tay
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3.2.2.2. Ldy dir liéu tir webserver xuong ing dung android trén di dong
Co ché va cac budc thuc hién:

Microsoft*

B1 - DANG Ki HOST FREE SQL Server'

id
Username
urlHinh
Tenchung
TFRC

......
.
-~
.

B2 - TAO DATABASE & INSERT DU LIfU
Username
urlHinh

| | S 23 - VIET CODE TRANG JSON: DOC DU
LIgU TU MysaQL
\.
Tenchung

TFRC

B4: VIET APP DOC FILE JSON
D6 VAO LISTVIEW

Hinh 3. 17 M0 hinh lay dir liéu tir webserver xudng &ng dung di dong
¢ Doc di li¢u truong “result” tir database MySQL ra dang file JSON
Dung ngdn ngix lap trinh PHP dé doc dit liéu tir database ra dang JSON

if($method == $SMETHOD_GET_RESULT) {

$sql = "SELECT * FROM result WHERE Username = '$Username™;
$result = $db->selectall($sql);}

$json = json_encode($result, JSON_PRETTY_PRINT);

// $json = json_encode($result); // use on hostinger

print_r($json);

Cau lénh “SELECT * FROM result WHERE Username = '$Username" dung dé tham

chiéu dén tén khach hang ma minh can doc data.

Doc file JSON xudng tng dung di dong em xin duoc trinh bay cu thé & chuong sau.
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3.3. Lap trinh tng dung xem két qua sinh trac trén nén Android

3.3.1. Yéu ciu chirc ning cua tng dung

Phan mém duoc thiét ké va lap trinh dua trén ngdn ngit android (java) gitp ngudi ding
xem két qua sau khi da 1ay vén tay. Qua d6, biét duoc mot cach khai quat vé ban than,
kha ning ciing nhu 101 khuyén vé phuong hudng phét trién su nghiép thdng qua van
tay ctia chinh minh. Thanh phan dit liéu thong tin duoc lay tir co s& dit liéu trén
website. Day 1a dit liéu sau khi nguoi dung ldy van tay qua hé thong phan mém, xir ly

va giri 1én server dé luu trir.
Chtic niang chinh ciia phan mém gom:

- Ping nhap vao hé thong dua trén Username ma ngudi ding duoc cap
- Lay théng tin vé hinh anh, tén ching loai va dic diém chinh caa van tay (ing voi
khach hang ding nhap) tir server xudng dé hién thi trén giao dién ang dung

- So sanh, doi chiéu co so dir liéu, dua ra két qua.
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3.3.2. M0 hinh hé théng cua ting dung

request data
T result
query

- -
response <

Hinh 3. 18 M0 hinh hé théng dang khéi

Login Admin Login user
NO
— |
Import information user Check intemet
NO
YES ¥YES
Inserted WebServer Query data Get information

‘ E_Né '{ Export result

Hinh 3. 19 Luu d6 thuat toan

Hoc vién: Bui Bdo Trung 66 Chuyén nganh: Ky thudt Dién tir



Trwong Dai hoc Sao Do Lud@n van Thac si

3.3.3. Trién khai
3.3.3.1. T4 chirc hé théng
T6 chuc hé théng gom 3 16p:
s Entity
Khai tao ddi twong Data gdm 4 thudc tinh eng véi co sé dit liéu trén
webserver gom:
e Username
e urlHinh
e Tenchung
e TFRC

Théng sé chinh sau xt Iy 1a anh dang BMP, s nguyén va chudi. Tai lop nay,

s€ ¢o cac phuong thirc set, get cac thugc tinh.

+ Database SQLite
Xay dyng co so dir liéu sinh tric van tay gom:
e Tao coso di liéu
e Lay thong tin c6 duoc tir server, truy van vao co so di liéu SQL.ite
trong ung dung
e LAy dir liéu tir co so dir liéu ra
s Activity
e T6 chirc Layout theo trinh tu: Dang nhap, lay va hién thi théng tin,
phan loai noi dung, xem két qua.
e Tao churc nang dang nhap cho khach hang va admin
e Tao ludng chén va xda dit liéu tir database trén webserver thdng qua
ung dung.
e Thiét lap kiém tra két ni internet.

e Phan loai két qua sinh tric theo tirng chu dé.
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3.3.3.2. Ky thugt Igp trinh ng dung
a) Tao co so dir liéu SQLine

public class Databasze |
public static S{LiteDatabase initDatebase(ictivity activity, String databaseName) |

try |
String ocutFilelame = activity.getApplicationInfo().dataDir + "/databases/" + databaselName;
File £ = new File{ocutFileName);

if('f.exista()) |
InputStream € = activity.getAssets () .open(databaselame) ;
File folder = new File (activity.getBpplicationInfo().dataDir + "/databases/");
if ('folder.existsa()) |
folder.mkdir();
1
FileQutputStream myOutput = new FileQutput3tream({ocutFileName):
byte[] buffer = new hyte[1024];

int length;

while (({length = e.read(buffer}) > 0} |
mylutput.write (buffer, 0, length):;

1

myJutput.flush():
myJutput.close();
e.close();

}
} catch (I0Excepticn e) |
e.printStacklrace();

1

return activity.openOrCreateDatabase (databaselName, Context.MODE FRIVATE, null);

O day, ta xay dung 1 ham initDatabase véi cac tham sé truyén vao 1 1 activity va 1
string chinh 12 tén cua database. Trong ham bao gém cac phuong thirc nhu: kiém tra
xem database d3 ton tai chua, mo database trong folder assets va tao thu muc chua

database do...
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b) LAy dir liéu tir trén webserver hién thi trén man hinh dién thoai
Str dung AsyncTask [18] dé doc file Json. Ham doInBackground doc dit liéu tir
file json trén server vé. Do d6 ta c6 ham doc nodi dung tir trén mang vé véi tham sé 1a

mot dia chi Url.

Khi ta truyén 1 dia chi url vao ham, né s& doc toan bé noi dung tir url d6. Dia chi url

nay chinh 1a dia chi file json da duoc chuyén & chuong trén.
c) Ly thong tin c6 duoc tir server truy van, dbi chiéu voi co s dit lidu

Cac tham so thong tin van tay sau khi duoc lay vé s& dugc gui sang cac activity sau

do dé lay két qua.
> Tham s6 TFRC (tong s6 duong van trén 10 dau ngon tay)

Tham sé nay sau khi dwoc 13y tir trén server xudng dé hién thi s& duoc truyén sang

activity tiép theo.

Str dung cau lénh SELECT * FROM KetQua WHERE ID dé truy van vao database. O
day, trong database SQLite mdi ID tuong tng véi chi sé6 TFRC.

» Tén chung loai

textViewChung = (TextView) findViewBvId(R.id.textViewChung) :
Bundle bd = getIntent().getExtras():
if (bd !'= null) |
String Chunglcai = bd.getString{"chung"):
textViewlChung.setText (Chungloai) ;
}

addControls():

String 31 = textViewChung.getTlext({).toString();
String 32 = Ry
String s3 = "SELECT * FROM FetQOual WHERE Chung = ";

final String s4 = 33 + concat(s2):

database = Database.initDatabase(this, DATABASE NAME):
Curscr curscr = database.rawluery( s4 , null):;
list.clear{):
for (int i = 0; i < curscr.getlount(); i++) |
curscr.moveloPosition(i);
String chung = curscr.getString(l);
String tinhcach = curscr.getString(2):
list.add({ new EHet{uaTlinhCach{id, chung, tinhcach));
i
adapter.notifyDataSetChanged () ;

Tén chung loai s& duoc truyén sang activity tiép theo dé l1ay két qua. Str dung cu lénh
SELECT * FROM KetQual WHERE chung dé truy van database MySQLite.
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d) Thiét Iap ché @6 kiém tra két ndi internet
Hién thi trang thai két ndi internet thong qua cac dialog. N6 s& théng bao trang thai
hién tai cua internet khi dang str dung tng dung dé lay két qua. Néu internet khdng

duoc két ndi thi két qua s& khong duoc hién thi.

e) Ding nhap vai quyén Admin, chén dir liéu vao database trén webserver.

o Tai khoan chi dugc dung ddi vai quan tri vién, dé thuc hién viéc thém dit liéu,
théng tin khach hang.

o Insert khach hang 1én server

private void insertTcDatabase{String Username, String urlHinh, String Tenchung, String TFRC) |
class SendPostRegAsynclask extends AsyncTask<String, Void, String> |
g0verride

protected String doInBackground({String... params) |

String = param3[0];
String params[1];
String r J = params[2];
String paramTFRC = parama[3];

String Username = editTextName.getText().toString();

String sl = editTextHinh.getText().toString();

String 32 = "http://doantotnghiepbk.esy.es/upleadFile/uplead image vantay/images/";
final String 33 = 32 + concat(sl):

String Tenchung = editTextChung.getText().tcString();

String TFRC = editTextTfirc.getText().toString();

List<NameValuePair» nameValuePairs = new Rrraylist<->{};
nameValuePairs.add (new BasicNameValuePair("Username", Username));
nameValuePairs.add (new BasicNameValuePair("urlHinh", s3));
nameValuePairs.add (new BasicNameValuePair ("Tenchung", Tenchung));
nameValusPairs.add (new BasicNameValuePair ("TERC", TFRC)):
try {
HttpClient httpllient = new DefaultHttpClient();
HttpPost httpPost = new HttpPost(
"http://deantotnghiepbk.esy.es/mobile/nguoidung/result insert.php");
httpPost.setEntity(new UrlEncodedFormEntity(nameValuePairs));

HttpResponse response = httpllient.execute (httpPost);

HttpEntity entity = response.getEnticy():

} catch (ClientProtocolException e) |
} catch (IOException e) {

}

return "success";

Dung ham insertToDatabase chén data khach hang véi cac tham sé Username, hinh
anh, tén ching van tay, va tong sé van tay. Chirc ning nay duoc xay dung chu yéu la
dé phét trién thém tinh nang cta tng dung, tranh trudng hop dit liéu giri tir PC 1én

server bi gian doan.
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CHUONG 4. TRIEN KHAI THU NGHIEM HE THONG

Tir viéc phan tich muc dich, co sé ly thuyét cho dén mé phong kich ban cua

tng dung, trong chuong 4, em di vao xay dung ung dung thuc té.
4.1. Ung dyung Matlab trén PC

4.1.1. Xu ly anh trén phan mém Matlab
Qua qua trinh thir nghiém va chay thir ciing nhu danh gia va y kién tir phia thay T.S
Nguyén Hitu Phat chiing em di tién hanh tich hop xir Iy anh van tay trén Matlab vao

giao dién nguoi dung. Két qua cy thé nhu sau:

Md hinh khéi h¢ théng:

> o Tai anh vao dé X0t Iy Anh van ta

Anh dau vao L . v.,. . a "

xir Iy trén va hién anh van
Matlab tay xir Iy

.bmp

Tién hanh dém sd
Giri dit lidu 1&n Tinh chi s8 van trém tirng
Server TFRC van tay theo
thuat toan

Hinh 4. 1 So @6 khdi vé h¢ théng
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Két qua xir Iy anh van tay:

e Giao dién load anh
W snHTRACARTAY

LeftF Right Finger
- ‘ﬁd‘ m ..... Hmm _ i ‘ Fes |
Information IM Image Pro
: | @ eh Browser -Litibed Document =
F | bmp Untitled Docurment % & e =Hm
W 320 |® % @] [ Lomon myidontonghigbies ot apond,mage sonty fom ¥
H | 480 Erowsz Broves || Upload |
. BD & & ChooseFile b Upload p!
B indexed T s KLANT & ‘an_Tay F580 w @ | SearchVan Tay F380 A
Grganize = Wew Folder E- m 8
& Onedrive i a
& This PC
Il Desktop
%] Dacurnents =
Truong 160822184 TruongHB2I184 Truong G082 184
¥ Downloads T4LIF benp FULF kg T24L3F bmg
h Mo ¥ — — = "
Fite e | o| sy ~
o
3 - A ed A A A R kd 7
Hinh 4. 2 Giao dién load anh vao phan meém deé xi ly
A k3 A Y N o A .
¢ Nhan dang anh dau vao la anh van tay:
) Bl ~
Right Finger
! | Infarmation IM Image_Pro
| [ = El - L
| F | bmp |
1 | Hlhap D urg e an Tay Tisp Tuzisu Ly fnh
i Wi 320 | o |
H | 480
'BD| 8
' ot indexed
Image_net Image_binary Image_end

Hinh 4. 3 Két qua va thong tin khi nap anh dau vao
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e Xu ly anh van tay:

H SIMHTRACYANTAY o b
e Ease Sobime
Left Finger Right Finger
R e e v e e e i b

Image

Information IM Image_Fro

F || bmp

W 320

H 480
BD ]
¢1 | Indexed

Image_net Image_end

Hinh 4.4 Anh van tay da xir ly

e Xir Iy tirng anh vén tay dé tim s6 van tay mong muén:

Left Finger

Thumb  Index ‘ Middle Ring Little Help Close

Image Information 1K

Image_Pro

Bl choice Menu

E bmp - .
W 320 @ Do oo sk wen be ] - Bam wan (P2 de by snh van 26 2
H 480

BD B

cT | indexed

Image_binary Image_end

Hinh 4.5 Xir ly trén tirng van tay
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e Giao dién xac dinh chi sé6 TFRC
:. H

F | bmp
w | 320

H 480
BD ]

cT indexed.:

image_net | image_binary Image_end

Hinh 4. 6 Xac dinh chi s6 TFRC

e Giao dién gui két qua 1én server:

Right Finger
..-.. ﬁmm = | s
e m——— W Web Browser sql35.hestingeram [ localhost [ u268157604 dib 7 result | phpMyAdmin 3522 O X
| sqisShhostingerain {localhu, |+ HOEO) =

bm 4o O | L B Locstion: wyzdmin/sgl phpldn- 3681 5TR0_dthBitoken= 1 THeS006604e 25 TTTCA T 1 24e S 44 Butable = resultBipos=1)
| & i 4l php P

T[oB Slocaliost » BuZ6815760L b 2 Brecil o

W o320

T Browse 3 Structure L 5QL | S Search §E Inseit | = More
H 480 ¥ UEHE 0T LTIIRIGTY MR FOUENTOUIGEHEDUR. 85 Y e U0 dUr e/ UpIvEd_ ... Wd
BD g g # Deleto 1 phamquanghuy | hitp/ideantotnghispbk esy.es/uploadtile/upload im.. Al

# Delete 33 trinhkhacho hittp=/tdoantotnghispbk. esy.es/uploadtile/upload im._. WO
| indexed :
cT (Recentiables)... ™| |5 hfote 34 ruongrinhihong  hio-ldosmioinghiepb cey csluploatEipload im. | UL

| kgfquasinntrac 3 Delede 35 nguyenphumanh | hita-/idoantotnghienbk sy esiuploadFile/upload im.. WE
= :!Emel # Delele 36 dongocthang | hittn-/ldoantotnghispbk a5y esfuploadFile/upload im.. UL
|ENKE]
Joaitin # Delete 37 ducanh hitto//doantotnghizpbk sy es/upload™ile/upload im... UL
— quangcao ¥ Delete 36 phungdinhphoc | hitp-/idoantotnohiepbk 2sy estuploadFilefupload im... WE
i resul # Delete 392 luthanhiung hittp:/flocalhostiquanghuypham uploadivantayfrantay. . UL
= f:'ﬁ:; B Delete 401 phamquanghuy | tp:idoantotaghiepbk esy esfuploadletupload m AL
; e (V] i 7 v
:fin i With zelected: & Change & Delete = Export

L¢ b

Hinh 4. 7 Ping nhap va giri két qua 1én server
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4.1.2. Giao dién nguoi dung
Giao dién duoc thiét ké don gian, d& dang sir dung va t6i wu hoa duoc qua trinh xtr ly

va tiét kiém duoc thoi gian cho ngudi ding.

SINHTRACVANTAY - X
Finger Printer Software
Left Finger Right Finger

I e v )| R ] e e

Image Information IM Image_Pro

UpDate ‘ Help ‘ Close

Middle Ring

F

w

H
BD

CT

Image_net Image_binary Image_end

Hinh 4. 8 Giao dién phan mém xir ly anh trén matlab

Sau qua trinh tim hiéu va chinh thirc bat dau code em da thiét 1ap xong phan giao dién

nguoi dung voi cac chirc nang sau :

e N0t tai anh — Load IM : Cho phép ngudi ding tai anh van tay 1én tir bat ki thu
Muc nao luu trén may tinh va dua ra thong bao anh nap vao co phai la anh van
tay khong néu la anh van tay thi hién thi anh va thdng tin anh.

e N0t xir ly anh - Image Prosess : Cho phép chon anh dé xir Iy va hién thi anh
xu ly.

e Muoi phim chire ning — Finger Left va Finger Right : Cho phép xu ly tung
van tay trén 10 ngon tay tir d6 dua sb van va chung cua tirng van tay.

e Phan hién thi tong sé van va chiing - Finger Number : Cho phép hién thi
t6ng s6 van caa 10 van tay va chung cua ngon tay tro.

e Phan tai dir liéu 1&n trén server - Update : Cho phép tai dir liéu vao bang
trong database dudi dang file .text.

e Phin gitp d& - Help : Cho phép dua ra thong tin huéng dan st dung phan
mem .

e Niit dong chwong trinh — Close: Cho phép thoat phan mém.
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4.2. Website sinh trac hoc van tay
Sau khi thiét ké hé thdng ching em tién hanh thiét ké giao dién website, chirc
nang, co s¢ dir liéu MySQL, st dung ngbn ngtr 1ap trinh PHP, HTML, CSS tao méi

truong than thién, dé s dung cho khach hang.

4.2.1. Giao dién tin tirc va quang céo su kién
Website: http://doantotnghiepbk.esy.es/

Lﬁht |

| Cikogmwi 0

o K(uiuq tn rm}u' i

[THCNG TN KHACH BANG

Bai viet xem nhiéy Tintirc Kném phé témning Boi dwong nhén tii Khoahocvéntay Kich hoat tiem ning i |
Usemame
[ L
Passuart
[ e
I plase {Dang nhip
" — =
Kham phé fiem nang

Chon Iz nghé knong
bao gid 13 mugn 21

Sinh rdc vintay Cam nang sinhtiéc Dichva Gidithidy

Cong nghé sinh trac hac dau van tay

Clng nghésinh ¥ac hocddusdntay (112013} st vin tay i

AT

e i;:‘;n;*ér,é'l

Hinh 4. 9 Giao di¢n website
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4.2.2. Giao dién quan tri

Ping nhap hé théng bang tai khoan admin dé update théng tin va két qua sinh trac cho
khéch hang

TRANG QUAN TRI
Quin Iy thé Inai . Qrudin by logi tin Quin Iy tin tirc Qmiin Y ngwivi ding Quin Iy k.ax.iui
IDANH SACH TIN
[hém

idE erqua? v

- el B ormeds -
[ fTRCy FESA
Deita?  |=

iR erquacl sy

hdUser. Pham Quang Huy | R_TRCLL Sira-Xda
Deta? . TRC:14 e

Hinh 4. 10 Giao dién quan tri
4.2.3. Giao dién khach hang
Sau khi dang nhap bang tai khoan duoc cip, khach hang vao muc Thang tin khéach
hang dé truy van théng tin va két qua

~a=s» BIOIVIERICS

AOVANCEDO CATHETER

TRUGNG DAL HOC BACH KHOA HA NOI

Chao ban: Pham Quang Huy

Nntin véio “két qua® 05 xem SRS

Hinh 4. 11 Giao dién update thdng tin va xem két qua
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~a»2» BIOIVIERICS.

ADVANLCED CATHETER

TRUONG DAI HOC BACH KHOA HA NOI

Chao ban: Pham Quang Huy

KET QUA

ﬂlvlﬁ két qua: Ching Whorl- Chiing dai bang

= Corel I 1R :
5 [Xem chi tiéf
Pham Quang Huy Delta:2 L IRCH

Hinh 4. 12 Giao dién két qua tom tit
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sams= BIOIVIERICS.

ADVANCED CATHETER

TRUGNG DAL 11OQC 1BACII KIIOA 11A NOI1

Chao ban: Pham Quang Huy

Hinh 4. 13 Két qua chi tiét
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4.2.4. Chirc nang khac

Ngoai ra website con cd chirc ning update cac thong tin lién quan dén sinh tric
hoc van tay, ciing nhu ding tai, gidi thiéu vé san pham danh cho Admin. Mang lai muc
dich thwong mai cho hé thong.
4.3. Ung dung Android
4.3.1. Khai béo céc quyén st dung trong file AndroidManifest.xml

Ciing nhu cac tng dung khac, cac quyén han cua (ng dung duoc khai bao trong
file AndroidManifest.xml. Cac quyén han 1a diéu kién bat budc dé ang dung cé thé

thuc hién cac chirc nang.

biéu kién phién bdn hé diéu hanh: Ung dung “xem két qua sinh tric van tay”
sir dung internet dé thiét lap lién lac giita server va ting dung. Theo Google, cac thiét
bi phai st dung hé diéu hanh Android 4.0 (API 14) trg 18n ¢6 hd trg phan cting thich
hop [17]. Do d6 diéu kién rang vé phién ban Android Ia:

<uses-sdk
android:minSdkVersion="19"
android:targetSdkVersion="21" />

Piéu kién trgng thai man hinh: Trong qué trinh sir dung, ngudi ding c6 thé thy
y xoay man hinh hoic ding céac wng dung khéc. Khi c¢é sy thay ddi trang thai nhu kich
thudc, dinh huéng man hinh (doc hay ngang) cac thanh phan giao dién s& bi vé& lai. Do
d6 s& dan dén mét trang thai dang xu ly. Trong thé <activity > can khai bao luu trang

thai man hinh:
<activity
android:configChanges="orientation|screenSize"
<[activity>

Khai bao cac quyen si dung: Ung dung duoc sir dung céc quyén sau:
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Bang 4. 1 Khai bao quyén han caa &ng dung.

Quyén han

Muc dich

android.permission.
CHANGE_WIFI_STATE

Cho phép trng dung thay doi trang thai hoat dong
cua Wi-fi, néu Wi-fi dang ¢ trang thai tit, tng
dung c6 quyén kich hoat Wi-fi & trang thai sdn

sang két ndi.

android.permission.
CHANGE_NETWORK_STATE

Cho phép ting dung thay doi trang thai két ndi

mang.

android.permission

ANTERNET

Cap quyén cho &ng dung dugc phép truy cap vao

mang Internet.

android.permission.
ACCESS_NETWORK_STATE

Cho phép ung dung truy cap théng tin vé cac
mang hoat dong. Qua d6 13y cac thong tin cua
tirng thanh phan mang, khi tng dung hét mot
phién lam viéc, (rng dung sé tu dong roi khoi

mang noi bo caa nhom cac thiét bi tham gia.
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4.3.2. Chtic nang dang nhap hé thong dé lay két qua
o Ngudi dung sir dung Username duoc cap sau khi ldy van tay dé dang nhap hé théng

va lay két qua.

Hinh 4. 14 Giao dién dang nhap
o Trudc khi nhan két qua, nguoi ding phai kiém tra két ndi internet. Néu két ndi

internet khong duoc thiét 1ap, két qua s& khong duoc tra vé.

Thiét bi cia ban khong
Thiét bi cia ban da két dugc két ndi Internet
ndi Internet hay két néi wifi hoac 3g
oK va thir lai
oK

Hinh 4. 15 Giao dién kiém tra két néi internet

- Chirc ning kiém tra két ndi internet hoat dong 6n dinh.
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4.3.3. Chirc nang hién thi két qua liy duoc tir server
MOi lay két qua, chuwong trinh mat khoang 4-5 gidy dé vao giao dién chinh do chuong
trinh can gui yéu cau va nhan di lidu tir server tra vé. Khoang thoi gian nay 1a thoi

gian lién lac gitra client va server.

Chtrc ning nay hoat dong kha 6n dinh, téc do 1ay di liéu phu thudc vao toe do internet

trén dién thoai cua nguoi dung.

DoAnTotNghiep

.
- . e

Hinh 4. 16 Két qua lay dwoc tir server
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4.3.4. Chuc niang xem két qua sinh trac

DoAnTotNghiep

Xinchao:  phamquanghuy
m———e

.’. “ ‘::'\\ ’ < : ‘n
«’f(‘ ) '.’rl‘ W
// I':‘;;w?/l A\ N
¢ %(;‘f"f’)\d 7
(( (K
LA ‘\&@\\3’-

\
BN

- —

Hinh 4. 17 Giao dién c&c muc can xem
Chirc nang nay hién thi giup ngudi dung lya chon két qua ma ho mudn xem.

Ung véi mdi chu dé 12 noi dung két qua cua ngudi ding.
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DoAnTotNgiep

Hinh 4. 18 Giao dién két qua “Tiém ning” cia khach hang

DoAnTotNghiep ¢ @
v, o
KET QUA\ o S ’tﬁ
TINH CACH CHONG vAﬁ;rAVAu
» Chiing van tay | hién 'Kﬁ‘-— ARli\dhung
van tay thudc chiing van tay ARC
1é ching van tay ARCH cla n¢

Nam chi 1a 5%.

hai ching van t
hién/Vay chd
dic b'm mé x :

Hinh 4. 19 Giao dién két qua “Tinh cach” va “Ning luc hoc tip” cia

DoAnTotNghiep O @

LO) KHUYEN

* i |r¢n,,Mz con ngud ban

Xin chie:

3ng ﬁgc tap vkphat trién da
ing qua qua trlnh‘hqc tap rén
; ”3b€dat thanh tich xugt sac
trong oc tap,lau dai va kha nlﬁ_gsau
chubdi cac kién thirc trong qua trinh

khach hang
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DoAnTotNghiep () ' DoAnTotNghiep

KET QUA AU PHAN TICH 40 BAM SINH

“Click vaotimg chi €5 dé xem chi tiét

PTTTTIC T 27% |
AOrn 00 4wy Tharh sten, en
et Wi "B B W g st ;
e y

P YO | SO . N S e ‘

o
Chsh s 9 89 rhay e ey
i i DAy,
i L 22.4% |
TN g 85 S ey 48 e
ohc Pary 85 20 Wt v i o 5 an
g . hudng W Mde D o 06
vyl Gdug R vt W gt iR, ey
e uayin ox Gn, B oo iea .
ivd
g e Yoo
vagm| (W) B cewrnn | st |l e e o e e P e T
Vo i 26.6%
WX g U6 Tudn g ——
omtamany vorg mk nguts ind ring hen AN
DA ot AR e g K
s g NG ot s 3 0
Ay 1a 88 St ey Mg e v .

,,,,,,,,,,,,,,,,,,,,,,,,

Hinh 4. 20 Giao dién “Pinh hwéng nghé nghiép” va “4 chi sé6 bAm sinh”
cua khach hang

4.3.5. Giao dién danh cho admin

a) Pang nhdp hé thang

Hinh 4. 21 Giao dién ding nhiap danh cho quan tri vién

Chtic niang nay chi danh cho ngudi quan tri ang dung, dang nhap vao hé théng dé chén

thong tin khach hang Ién server.
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b) Chitc nang update thong tin khach hang lén server

DoAnTotNaiep DoAnTotMgiep

Hinh 4. 22 Giao dién quan tri vién dung dé update thong tin khach hang

Sau khi insert thanh cong, thanh trang thai update hién thi “inserted”. Ttc I thanh

cdng. Chirc ning hoat dong tét.

= Nhin chung, c4c chic ning cua chuong trinh hoat dong kha tt. V& co ban, chuong

trinh da hoan thanh cac churc nang.
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4.4. Panh gia thuc nghiém két qua sinh trac caa nguoi dung.
Bang 4. 2 Bang két qua thuc nghiém

Ho vatén | bia chi/SDT | Username banh | Nhan xét, gop y
(tén dang nhap giaty
s lé
lay két qua '
y ket qua) chinh
Xac

Pham | 0902020694 | phamquanghuy 80% | -Khong
Quang | s Noi

Huy
Trinh | Thanh Héa | trinhkhacbo 75% | -Khong
Khic Bo
Truong | Ha Nam truongminhthong | 85% | -Ung dung khé bat mat va
Minh dé sir dung
Thong

- Két qua sinh trac chi tiét,
kha chinh xac. Tuy nhién
can noi sau hon nita.

Nguyén | Hai Phong | nguyenphumanh |80% | Két qua sinh trac kha chinh

Pha xéc, dac biét 12 phan tinh
Manh cach va nang luc hoc tap
Db Ngoc | Thai Binh | dongocthang 80% | Két qua dir liéu sinh trac
Thang hoi it, mot s6 chd néi hoi

chung chung. Khong ro
rang. Tuy nhién kha chinh

Xac
Nguyén | Ha Noi nguyenngochuyen | 90% | -Két qua rat ding véi tinh
Thi Ngoc cach cua minh, phan ning
Huyén luc hoc tap ciing vay.

-Giao dién nén phat trién

da dang hon
Phung | Ha Tinh phungdinhphuc | 85% | -Két qua sinh trac chua
binh nhiéu nhung kha chinh xac
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Phac
Chu Tai | Ha Noi chutaiduy 85% | Két qua khé chinh xac,
Duy nhung chit va hinh hoi mo
Tran Van | Ha Noi tranvantoan 70% | Két qua twong ddi chinh
Toan Xac
buc Anh | Thanh Héa | ducanh 85% | Khéa chinh xac, mong phat
trién thém.,
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KET LUAN VA KIEN NGHI

Hé thdng sinh trac hoc dau van tay hién nay dang tré thanh mot nganh cong
nghiép duoc tim kiém va st dung nhiéu trén thé gigi. Viéc ttng dung n6 vao phan tich
dau van tay, hién thi két qua trén server va phan mém di dong con kha mai mé.

Bén canh do, nghién ctru dic trung diu van tay 1a mot linh vuc kho va hién van
dang co rat nhiéu céc thuat toan dugc phét trién dé khdng nging téi uu ca vé do chinh
xéc 1an téc do qua trinh trich xuat. Trong qua trinh nghién cru, em nhan thiy rang d6
chinh xac cua két qua phu thudc vao rat nhiéu cac yéu té khac nhau, dic biét vai moi
loai anh van tay c6 chat luong khac nhau can cd céc thuat toan khac nhau dé xu ly
ching. Viéc xay dung va phat trién he théng van can chinh sta, t6i wu dé dé dang dén
Véi nguoi dung hon.

Théng nhat hé thong thanh mot phan mém xem sinh trac hoc van tay trén @ng
dung di d6ng. Cuy thé:

- LAy van tay qua camera trén smartphone.

- X1t Iy anh tryc tiép trong ung dung di dong

- Trich xuét thdng tin van tay sau xt ly, truy xuit truc tiép co so dit liéu. Hién thi

két qua.
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http://www.mathworks.com/
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PHU LUC A

DU LIEU SINH TRAC HOC VAN TAY

Dua theo cac béo co vé sinh trac hoc van tay, ciing nhu dir liéu tir c4c website vé sinh

tric hoc van tay hang dau trén thé gioi.

Em tham khéo, tich liiy va dwa ra hé théng dit liéu sinh tric hoc van tay nhu sau:

> Chi sb ning luc hoc tap: Pay 1a dir liéu danh gia vé nang luc hoc tap cua khach
hang, cuing véi 101 khuyén va phuong hudng phét trién. Chi sé nay duoc dua ra
dwa vao cac chi s TFRC

> Tich cach: La dir liéu danh gia vé tich cach bén trong va bén ngoai cia khach
hang. Dir liéu nay duoc lay ra tir dic trung cua mdi chung loai van tay

> Tiém ning va dinh huéng nghé nghiép: Hai dit liéu két qua nay dugc dua ra dua
theo ca 2 chi sb trén.

Em cam doan nhitng két qua, 161 khuy@n vé sinh tric van tay cho khéach hang nay Ia

b co s va nguon goc 1 rang. N6 duoc dua ra tir cac nha tu van sinh trac van tay

hang dau thé gidi.

Vi ly do khach quan ciing nhu pham vi caa noi dung ciia ¢6 4n nay, em xin cung cap

co s& dit liéu va ngudn nodi dung mot cach chi tiét nhat trong qué trinh bao veé.
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PHU LUC B

HUONG DAN SU DUNG

1. Huéng ddn cai dat va chay phan mémFingerPrinter

Buéc 1 = Tdi phan mém theo link sau
https://drive.google.com/file/d/0B7yZ bllcZJgMHBKbmo3dG9gT1E/view?usp=shari
ng
Bao gom:
e Phin mém file FingerPrinterSoftware.exe.

e Huéng dan sir dung file Use.txt.
e Thu muc gém 10 anh van tay mau lay bang dau doc FS80.
Bu6c 2 - Chay phan mém va guri két qua 1én server
Giao dién duoc thiét ké don gian, dé dang sir dung va t6i wu hoa duoc qua trinh xur ly

va tiét kiém duoc thoi gian cho ngudi ding nhu sau:

SINHTRACVANTAY - X
Finger Printer Software
Left Finger Right Finger

Image Information IM Image_Pro

UpDate ‘ Help ‘ Close

F
w

H
BD

CT

Image_net Image_binary Image_end

Sau qué trinh tim hiéu va chinh thirc bat dau code em d thiét 1ap xong phan giao dién
nguoi dung voi cac chirc nang sau :

e Nt tai anh — Load IM : Cho phép ngudi dung tai anh van tay Ién tir bat ki thu
Muc nao luu trén may tinh va dua ra thong bao anh nap vao co phai la anh van
tay khdng néu 1a anh van tay thi hién thi anh va thdng tin anh.

e Nt xu Iy anh - Image Prosess : Cho phép chon anh dé xtr ly va hién thi anh xu
ly.

e Muoi phim chirc nang — Finger Left va Finger Right : Cho phép xu ly ting van

tay trén 10 ngén tay tir d6 dua s6 van va ching cia ting van tay.
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e Phan hién thi tong sb van va chang - Finger Number : Cho phép hién thi téng sé
van cua 10 van tay va ching cua ngon tay tro.
e Phan tai dir liéu I1&n trén server - Update : Cho phép tai dix liéu vao bang trong
database dudi dang file .text.
e Phén giup d5 - Help : Cho phép dua ra thong tin huéng dan st dung phan mém
e Nut dong chuong trinh — Close: Cho phép thoat phan mém.
Sau khi chuong trinh da xtr Iy xong tat ca 10 van tay chuyén dén phan tai dit liéu
Ién trén server - Update dé tai dit liéu vao bang trong database dudi dang file .text
2. Download va cai dat ung dung xem két qua sinh tric trén dién thoai di dong
- Yéu cau smartphone st dung android 4.1 tro nén

Budc 1: Lén website http://doantotnghiepbk.esy.es/ caa hé thdng: tai tng dung

ResultFingerprint.apk vé dién thoai va cai dat nhu cac ang dung android khac

Budc 2: Nhap username duoc cap dé truy cap hé thong va lay két qua.
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