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BO GIAO DUC VA PAO TAO
TRUONG PAI HOC QUAN LY VA CONG NGHE HAI PHONG

NHIEM VU BE TAI TOT NGHIEP

Sinh vién : Nguyén Pinh Quyét - MSV : 1912101001
Lép : CT2301C
Nganh : Cong Nghé Thong Tin

Tén dé tai : Piém danh ngudi hoc bang nhan dién khuén mit



NHIEM VU PE TAI

< N@i dung va cac y&u cau can giai quyét trong nhiém vu deé tai tét nghiép

a. Mo ta tom tit dé tai

Tim hiéu vé bai toan, phan tich thiét ké hé thong va xay dung chuong

trinh diém danh nguoi hoc bang nhan dién khuén mat.

b. Noi dung hwéng dan

Tim hiéu vé bai toan dzing ky dé i diém danh ngudi hoc bang nhan dién khudn mit.
Tim hiéu vé cac phuong phéap phat hién va nhan dang khuén mit.

Phan tich, thiét ké co s& dit liéu, hé théng.

Thiét ké chuong trinh ding ky dé tai diém danh ngudi hoc bang nhan dién khudn mit.
Thir nhiém chuong trinh qua hinh anh va video dé diém danh ngudi hoc.

Nhan xét, ¢anh gia va két luan.

c. Két qua can dat dwoc

Tai liéu mo ta cac két qua da thyc hién.

Chuong trinh ding ky dé tai diém danh nguoi hoc bang nhan dién khudn mit.

% CAc tai liéu, sé liéu can thiét

Tai liéu tham khao vé hé quan tri co so dix liéu, trinh ngdn ngi 14p trinh python.
Tai liéu tham khao vé phan tich va thiét ké hé thdng thdng tin.

Tai liéu tham khao vé dé tai diém danh nguoi hoc bang nhan dién khubn mit.

< Dia diém thyc tap tét nghigp

Cong ty c6 phan Ha tang Vién thdng CMC Telecom.



CAN BQ HUGNG DAN PE TAI TOT NGHIEP

Ho va tén : H6 Thi Huong Thom

Hoc ham, hoc vi : Tién si

Co quan cong tac : Truong Pai hoc Hang Hai Viét Nam
Néi dung hwéng dan:

- Tim hiéu vé bai toan ding ky d& tai diém danh ngudi hoc bang nhan dien khudn mit

- Thuc hién phan tich thiét ké hé théng.

- Tim hiéu mot hé quan tri co sé dit liéu, phuong phap phat hién va nhan
dang khuén mat, ngén ngit 1ap trinh python dé xay dung chuong trinh diém danh
nguoi hoc bang nhan dién khudn mit.

- Thu nhiém chuong trinh qua hinh anh va video dé diém danh nguoi hoc.

- Nhan xét, danh gia va két luan.

Két qua can dat dwoc

- Tai liéu mo ta céc két qua da thyc hién.

- Chuong trinh ding ky d@ tai diém danh ngudi hoc bang nhan dién khuén mét.
Pé tai tot nghiép duogc giao ngay 13 thang 01 nam 2024

Yéu cau phai hoan thanh xong trudc ngay 20 thang 05 nam 2024

Pi nhan nhiém va PTTN Pi giao nhiém vu PTTN
Sinh vién Giang vién huéng dan
Nguyén Dinh Quyét TS. H6 Thi Huong Thom

Hdi Phong, ngay 17 thang 05 nam 2024
TRUONG KHOA



CONG HOA XA HQI CHU NGHIA VIET NAM
Pgc l1ap - Tw do - Hanh phuc

PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP

Ho va tén giang vién  : H56 Thi Huong Thom

Pon vi cong tac . Truong Pai hoc Hang Hai Viét Nam
Ho va tén sinh vién : Nguyén Dinh Quyét
Chuyén Nganh : Cong nghé Thoéng tin

N@i dung hwéng din:
1. Tinh than thai d cia sinh vién trong qua trinh lam dé tai tét nghiép

2. Panh gia chit lwong ciia d6 an/khoa luan (so véi ndi dung yéu cau do
dé ra trong nhiém vu P.T.T.N trén ciac mit |y luan, thuc tién, tinh toan sé
ligu...)

3. Y kién ciia giang vién hwéng din tét nghiép

DPat Khong dat Diém: ..o,
Hdi Phong, ngay 17 thang 05 nam 2024

Giang vién hwéng dan

TS. H Thi Hwong Thom



CONG HOA XA HQI CHU NGHIA VIET NAM
Pgc l1ap - Tw do - Hanh phuc

PHIEU NHAN XET CUA GIANG VIEN CHAM PHAN BIEN
Ho va tén giang vién : ThS. Bang Quang Huy
Pon vi cong tac : Truong Cao Pang Cong Nghé Bach Khoa Ha Noi
Ho va tén sinh vién : Nguyén Binh Quyét - Chuyén nganh: Cong Nghé Thong Tin
Pé tai tot nghiép  : Piém danh ngudi hoc biang nhan dién khuén mat
1. Phan nhan xét ciia giang vién cham phan bién

3.'Y kién cia giang vién cham phan bién

Puoc bao vé Khong dugc bao vé Diém phan bién

Hdai Phong, ngay......thang.....nam 2024
Giang vién cham phan bién
(ky Va ghi 6 ho tén)



LOI CAM ON

Do an t6t nghiép chuyén nganh céng nghé thong véi dé tai “Piém danh
nguwoi hoc bang nhin dién khuén mdr”’ 13 két qua cua qua trinh cb ging khong
ngimg nghi ctia ban than va nhin dugc sy hudng din tan tinh cua thay co cling
cac anh chi va ban be. Qua day, em xin gur1 161 cdam on chan thanh t&1 nhitng nguoi

da giup d& em hoan thanh dugc d6 an nay.

Em xin to 10ng kinh trong va biét on sau sic dén c6 Hd Thi Hwong Thom
1a nguoi truc tiép hudng dan d6 4n. C6 da huéng dan tan tinh, chi ra cac 18i em
mac phai va cung cap cho em nhiing tai lidu can thiét giup em hoan thanh t6t do

an cua minh.

Em xin chan thanh cam on Nha truong, Ban lanh dao Khoa Cong nghé

thong tin da tao diéu kién dé cho em c6 thé hoan thanh tdt dugc dd 4n cua minh.
Em xin chan thanh cam on!

Hai Phong, ngay 10 thang 05 nam 2024.

Sinh vién

Nguyén Dinh Quyét



LOI CAM DOAN

To1 xin cam doan rang dé tai “DPiém danh nguwoi hoec bang nhan dién
khuon mat” duoc tién hanh mot cach minh bach, cong khai. Toan bd noi dung
va két qua duogc dua trén sy co gang cling nhu sy no lyc cua ban than cung véi

su gitp d& khong nho tir thay c6 hudng dan.

T6i xin cam doan két qua nghién ctru duge dua ra trong do 4n 1a trung thyc
va khong sao chép hay sir dung két quéa ctia bat ky dé tai nghién ctru nao tuong tir.
T6i san sang chiu toan bd trach nhiém néu phét hién rang c6 bat ky su sao

chép két qua nghién ctru nao trong d6 an nay.
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DANH MUC CAC CUM TU VIET TAT

TU VIET S . )
TAT TIENG ANH TIENG VIET
RGB Red, Green, Blue bo, xanh la cay, xanh
duong
HSV Hue, Saturation, Value Sic d6, do bao hoa, gia tri
CMYK | Cyan, Magenta, Yellow, Key ?ear?h lo, do tuo, vang, va
PMS Pantone Matching System Hé théng phdi mau
HOG | Histogram of Oriented Gradients | Biéu d6 phan b huéng
SQL Structured Query Language {\rlggn ngur truy van o cau
PHP Hypertext Preprocessor Bo tién xur 1y siéu van ban
R-CNN Regions with Convolutional Vung véi dac trung mang
Neural Network features no-ron tich chap
SIFT Scale-Invariant Feature Transform B;'?n (,1.0 l,d?c trung khong
doi voiti lé
CNN Convolutional Neural Network Mang no-ron tich chap
LBPH Local Binary Patterns Histograms Bieu C;IO luge do nhi phan
cuc bd
LBP Local Binary Patterns Mau nhi phan cuc b
XML eXtensible Markup Language g%%n ngix danh dau mo
CSDL Co so dix liéu




DANH MUC HINH ANH

Hinh 1.1. Hoc sinh diém danh bang nhan dién KNUBN MEL.........ceeeeeersensesrsensesssesssssson 9
Hinh 1.2. Phat hién NhaN 0ang CAC AOT EIONG...ocvereeserersrsessessssessessssossessssssossssessessssessosie 9
Hinh 1.3. Qua trinh hoc tap dé c6 duoc tri thic vé di tuong Cla con DU ......eeeeeerseress 11
Hinh 1.4. QUA NN NNAN DIEEABT EONY oo sensssessessssesssssses s ssssssessssssss 11
Hinh 1.5. Quy trinh phat hién doi toNG TONG ANN w...oceeeeeeessesesessessssessessssesssssssesssssss 12
Hinh 1.6. Anh duoc Xt Iy bang phuong phap HOG ........oeeerensessensessessossossssssssossossosss 13
Hinh 1.7. Kién triic hé thong HOG d& phét NS A0 tONG .....oceeersersersensessensonsossossosssssosss 14
Hinh 1.8. Chu trinh phét hién di tuong viéi Mang no-ron tich chép dya trén khu vyc (R-CNN)..... 16
HINN 2.1 SO d0 h0at AONG NG TONG ..cccrverererensensensensensenssssosssssssssssssssssssssssssssssssssssssssssos 20
Hinh 2.2. CAC GAC tUNG HAAT........cvvvevvvesssseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 21
Hinh 2.3. VONG CAN NN GIA T MITC XA .c.rorereerersersensensessossesssssssssssssssssossossssssssssssssossos 23
HInh 2.4. MO hinh Phan tANG CASCAOE.......c.cererersersersersensossossssssssssssssossossssssssssssssossossossons 24
Hinh 2.5. Két hop cac b phan loai yéu thanh bo phan 10l Manh ... 25
Hinh 2.6. Cc dic tumg Haar danh du nhimg noi ¢d thé 1 KhuBN MEt.......ceeeeeeseeseseeseesn 25
Hinh 2.7. Bt anh d2 dugc XA AN KNUBN MEL.......coeeesesesssesessssosssssssnsssssossssosssssssnnns 26
Hinh 2.8. Pua bic anh ¢an nhan dién VA0 CHUONE NN c.v..eveeesereresessessssssssssssssssssssesssse 27
Hinh 2.9. Sau khi phat NN KNUON ML 27
HINN 2.10. DU IEU QUOC I e eeeeeesssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 27
HINN 2.11. Biéu A0 USECASE tONG QUAL ..occvevereerersersssessessssssssssossssssssssssssssssssossssssssssssessns 46
Hinh 2.12. Use case BEM GaNN SN VIBN..oo..oreereeereeeeseesssesssesssessseesssessessseessessssessesssesssessseeese a7
Hinh 2.13. Use Case QUAN I GIANG VIBN.....ccvvvereveeerersrsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 47
Hinh 2.14. Use CaSe QUAN I NNBNVIBN...cocoereerserersssomssssssssssssssssssssssssssssssssssssssssssssnes 48
Hinh 2.15. USe Case QUAN Y MON NOC.......cvvrrrmmeeeserssmsssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssees 49
HiINh 2.16. USE CaSe QUAN I/ DUGT NOC ...verrercrrsererssssmsssssssssssssssssssssssssssssssssssssssssssssnes 50
Hinh 2.17. Use €5 QUAN I/ GHEM 0NN .c.cococrverersrsorssssessssssssssssssssssssssssssssssssssesssnes 51
HINh 2.18. USE CaSe D0 CAO NG KB ...c.c.occoeeeresersesssssensssessossssossssssesssssssosssssssosssssss 52
Hinh 2.19. Biéu do tuan tur Chie nANG GANE NIAD w.covevevserernsessesssessssssesssssssesssssssosssssss 53
Hinh 2.20. Biéu db tuan tur chire nang nhan dang va diém danh SINh VBN .......oceeeeeceserserinsns 54



Hinh 2.21. Biéu do tuan tur chize nang qUAN B GIB0 VIBN......oceeseecesessessesessessessssssssessesssss 55

Hinh 2.22. Biéu do tuan tur chite nang quan Y SINNVIBN .....oceeeeesessesesessessesesssssssessosssss 56
Hinh 2.23. Biéu do tuan tur chize nang qUAN B MONNOC ......oeeeseeesessesesessesssssssssesessesssss 57
Hinh 2.24. Biéu do tuan tur chize nang quAN B DUGHNOC.......oceerseeesessesesessessssessossssessssssss 58
Hinh 2.25. Biéu do tuan tur Chie nANG thONG KB ......ococeeeeeresessessssessessssesssssssesssssssessssssss 59
Hinh 2.26. Biéu d0 10 CAN GO NE NG ..o sersesessessssessssssses s ssssssesssssss 60
Hinh 2.27. Biéu do 16p cho chic ning nhan dién va diém danh SINAVIBN ... 60
Hinh 2.28. Biéu d6 chitc nANg GUAN I SINNVIBN....ccocerererensensensessessessosssssssssssssssssosssssossos 61
Hinh 2.29. Biéu d6 16p cho chite nang qUAN I GIANG VIBN ....occeceeseesersersessessessossossossssssssossns 61
Hinh 2.30. Biéu d6 16p cho chite nang qUAN I MON NOC ..oerverersensersensensessessossessessssssssosss 62
HINh 2.31. Biéu d0 DIAgram Chi TEL........ocooerervsersesssessessssssssssssssssssssssssssssessssssssssssssns 65
Hinh 3.1. Biéu tong VA NGON NGE PYINON...ccocoseresensensesnsensosssssssssssssssssssssssssssossssessns 66
HINh 3.2. Bieu tiroNg Cl8 PYCNAM....oocoeserserssersosssossssssssssssssssssssssssssssssosssssssssssssssns 67
Hinh 3.3. Giao dién dAng NhAD NENANG.....oerverrsersesnsessesssesssssssssssssssssssssses oo 63
Hinh 3.4. Giao dién trang Cht N TONG ..oeeeerersersesnsensesssosssssssssssssssssssssssss oo 69
Hinh 3.5. Giao dién QUAN I SINN VBN ..........ouveeeeeeessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 69
Hinh 3.6. Giao dién qUAN I QIANG VIBN .........cuvvvevermeseeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 70
Hinh 3.7. Giao dién quan Iy MON NOC .......uuueeeevvveemsrsssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 70
Hinh 3.8. Gia0 dién QUAN IY HCNNOC oo 71
Hinh 3.9. Giao dién nhan dang va diEM GaNN............oeeemersesssesssssesssssses s 71
Hinh 3.10. Giao dién quian Iy thong tin diém GaNN ........eeeseereserssosssssssssssssssssssessnees 72
Hinh 3.11. Giao dien thong K& NE thONG........vcecvserersssommsssssssssssssssssssssssssssssssssssesssses 72
Hinh 3.12. Chitc nang Xem NN SINN VIBN.........ccccuvvvvemmsssssseesssssssssssssssssssssssssssssssssssssssssssssssssssssssess 73
Hinh 3.13. Nhap thONG tin SINNVIBN.........cceeereseeeesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 73
Hinh 3.15. Nhap thONg tin SINNVIBN........cceeereseseesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 74
Hinh 3.16. NNap thONG tiN SINNVIBN.........cceeereeseseesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 75
Hinh 3.17. Nhap thOng tin SINNVIEN..........uuueeeeereesrseeeeeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 75
HINN 3.18. HUAN IUYBN G TIBU.ooereeereseesessesssessesssossossssesssssssssssssessssssosssssssossssssos 76
Hinh 3.19. DiEM 08NN SINNVIBN....occrereresensenessesssnsssosssnsssssssssssssssssssssssssssssss oo 76



Hinh 3.20. DM NN SINNVIBN.....ooeeoeooeeeeoee e sssssesssseesssessssseessssesssssesssssesssseessssesssssesees 77

Hinh 321 DI8M 08NN SINNVIBN.....occoeserersesersnssssssssmsssssssssssssssssssssssssssssssssssssssssse 77
Hinh 3.22. DIEM 0anN SINNVIBN.....occoeserersosersnsossssssmssssssmsssssssssssssssssssssssssssssssses 78
Hinh 3.23. DIEM 0anN SINNVIBN.....cccovserersesernssssssssmsssssssssssssssssssssssssssssssssssssssssses 78
Hinh 3.24. DIEM 0anN SINNVIBN......ccoeserersesernsssssssssssssssssssssssssssssssssssssssssssssssse 79



CHUONG 1. GIOI THIEU TONG QUAN

1.1. Pit van dé

Gi4o dyc khong chi dong vai trd quan trong trong viée truyén dat kién thirc
ma con 1a nén tang cho sy phat trién toan dién cua mdi c4 nhan va cta xa hoi.
Tam quan trong ctia gido duc thé hién qua viéc gitip moi nguoi phat trién tu duy,
k¥ ning song va dao dirc, tir 46 xay dung nén mot cong déng van minh va phat
trién. Qua gido duc, ching ta co thé giam bot bat binh ding x3 hoi va khuyén
khich sy tién bd trong moi linh vuc. Ngoai ra, giao duc con la co hoi dé bao vé
moi truong va tao ra nhitng thé hé nhan thirc duogc trach nhiém ctia minh dbi voi
viéc duy tri hanh tinh xanh sach. Nhu vay, gido duc khong chi 1a chia khoa cho
su thanh cong c4 nhan ma con 14 nén tang cho sy phat trién bén vimng ctia xa hoi
va cla toan nhén loai. Pé tao dung 1én mot nén gido duc bén viing, trudc hét ta
can phai cha trong dén nhiing van dé tir nho nhat nhu 1a quan 1y 16p hoc. Mot
cong viéc vo cling quan trong va can thiét trong quan 1y 16p hoc d6 chinh 1a diém
danh sinh vién. Dya vao diém danh su c6 mit cia nguoi hoc, nguodi day s€ co thé
dé dang nam bat thong tin ciing nhu dua ra danh gia qua trinh hoc cta timg sinh
vién mot cach chinh xac nhat. Ngay nay trong hau hét cac 16p hoc déu dang sir
dung phuong phap diém danh theo cach thu cong, phuong phap nay c6 nhiing vu

diém nhat dinh nhung bén trong d6 cling van con ton tai nhitng han ché, bat tién.

Phuong phap diém danh nguoi hoc theo cach thu cong dem lai nhiéu loi
ich dang ké. Pau tién, tinh don gian va d& dang trién khai 13 diém manh cua
phuong phap nay. Khong can doi hoi kién thirc ki thuat cao hodc dau tu vao cac
thiét bi phirc tap, chi can str dung gidy va but da da dé thyuc hién quy trinh diém
danh. Diéu nay gitp gido vién tiét kiém chi phi va thoi gian.

Diém danh thu cong cling mang lai sy kiém soat chinh x4c. Gido vién co
thé dé dang xac gia dinh ai di tham 16p hoc va ai d3 qua vang mat chi viéc kiém

tra danh sach diém danh. Khong c6 nguy co sai sot tir phadn mém hay thiét bi ky



thuat, diéu ndy dam bao tinh chinh x4c trong qua trinh diém danh. Mot wu diém
khac 13 tao ra sy gan két giira gido vién va ngudi hoc. Qua trinh diém danh tha
cong tao ra co hoi cho sy twong tac truc tiép, khi gido vién va ngudi hoc c6 thé
trao doi va giao tiép truc tiép voi nhau. Diéu nay khong chi gitp tao ra mot moi

truong hoc tap tich cuc ma con gitip nang cao mdéi quan h¢ gitra gido vién va nguoi hoc.

Bén canh do, phuong phdp nay khong phu thudc vao cong nghé. Khong
can dam bao sén co két ndi internet hodc thiét bi k¥ thuat, viéc diém danh c6 thé
thue hién ¢ bat ky dau va bat ky lic ndo. Piéu ndy mang lai tinh linh hoat va
thuén tién trong qua trinh quéan 1y 16p hoc. Mic du phuong phap diém danh ngudi
hoc theo cach thi cong co nhiéu vu diém, nhung ciing ton tai mot s6 nhuge diém
can luu y. Mot trong nhitng nhuoc diém quan trong nhét 13 tinh cong phu va ton
thoi gian ctia qué trinh nay. Viéc ghi chép tén timg ngudi hoc c6 thé mat nhiéu
thoi gian dic biét khi 16p hoc ¢6 quy mé 16n. Piéu nay co thé lam giam di thoi
lugng danh cho viéc giang day chinh va gay gian doan cho qua trinh hoc. Thém
vao do, su chinh xac ctia phuong phap diém danh tha cong ciing phu thudc vao
tinh can than va su cha ¥ cia gido vién. Viéc xac dinh va ghi chép dung tén cia
timg nguoi hoc doi hoi su tap trung cao do, va c6 thé dé gy nham 1an hodc sai

sot néu giao vién khong can than.

Ngoai ra, viéc st dung phuong phap nay ciing khong tao ra dir liéu diém
danh ty dong, diéu nay c6 thé 1am giam tinh tién loi trong viéc quan 1y va béo
céo vé su tham gia ciia ngudi hoc. Trong méi trudng gido duc hién dai, ¢6 nhiéu
phﬁn mém va cong nghé hd tro tu dong hoéa qua trinh diém danh, giap tiét kiém

thot gian va nang cao dg chinh xéc.

Cudi cung, viéc khong sir dung cong nghé trong qua trinh diém danh ciing
lam gidm di tinh hién dai va sy hép dan ctia qua trinh hoc. Trong thoi dai cong
nghé thong tin phat trién manh mé, viéc st dung cac phuong tién ki thuat co thé
kich thich sy tham gia va tuong tac ciia nguoi hoc, tor d6 nang cao trai nghiém

hoc tap va hiéu suit giang day.



Toém lai, mic du phuong phap diém danh thi cong c6 nhitng vu diém nhu
don gian, chi phi thap va tao gan két, nhung ciing ton tai nhuoc diém vé tinh céng

phu, do chinh xac thép va thiéu tinh hién dai va tién loi so véi cac phuong tién k¥ thuat.

Nhiing ndm gan day, Al - Artificial Intelligence (Tri Tué Nhan Tao), va cu
thé hon 1a Machine Learning (Hoc May hodc May Hoc) ndi 1én nhu mét bang
chting ctia cudc cach mang cong nghiép 1an thir tu (1 - dong co hoi nude, 2 - ning
luong dién, 3 - cong nghé thong tin). Tri Tué Nhan Tao dang len 161 vao moi linh
vuc trong doi séng ma ¢ thé chung ta khong nhan ra. Xe tuw hanh ciia Google va
Tesla, hé théng ty dan khudén mat trong anh cua Facebook, trg 1y 4o Siri cta
Apple, hé thdng goi ¥ san pham ctia Amazon, hé théng goi ¥ phim cua Netflix,
may choi co vay AlphaGo cuia Google DeepMind, ..., chi la mdt vai trong v van

nhiing Gng dung cia Al/Machine Learning. [6]

Ngay nay viéc ap dung Tri tué nhan tao néi chung Machine learning noi
riéng ngay cang trd nén pho bién. Trong thoi gian gan day, voi su phat trién nhanh
chong cua céac dich vy, thiét bi gido gido duc dac biét vi¢c ap dung hoc may ngay
cang dugc chu trong phat trién. Nhung hién nay da s6 cac 16p hoc van dang sir
dung phuong phép diém danh danh thu cong, viéc diém danh nguoi hoc theo
phuong thirc thu céng ton tai nhimg nhitng han ché nhu di néu ¢ trén. Vi vay,
v6i mong mudn x6a bo nhiing han ché d6, em xin phép trinh bay nghién ctru ciia

minh v€ phat trién phan mém di€m danh nguoi hoc bang nhan dién khuén mat.



Attendance Managesent System

Hinh 1.1. Hoc sinh diém danh bang nhdn dién khudn mat
1.2. Phat hién ddi twong

1.2.1. Khdi niém doi twong
Trong ngit canh cua 13p trinh may tinh, ddi tuong 1a mot thuc thé c6 dac
diém va hanh vi cu thé. N6 c6 thé 1a mot ddi tuong vat 1y nhu mét 6 to, hodc mot

dbi tuong triru twong nhu tai khoan ngan hang. [1]

< AGYS

Hinh 1.2. Phat hién nhan dang cac doi tuon




Trong linh vuc cong nghé thong tin, nhan dién dbi tuong 1a qua trinh xac
dinh, phan loai va nhan biét cac ddi tuong trong hinh anh hodc video. Trinh phan
tich khuon mat la ph?m mém xac dinh hodc xac nhan danh tinh cta mot nguoi
qua khuén mit cta ho. Cong nghé nay hoat dong bang cach xac dinh va do ludng
cac dic diém khuon mit trong hinh anh. Cong nghé nhan dang khuon mat cé thé
xac dinh khuén mat nguoi trong hinh anh hodc video, xac dinh xem khuon mat
xudt hién trong hai hinh anh c6 phai 1a cing mot nguoi khong hodc tim kiém
khuon mat trong mot bo suu tap dd so cac hinh anh hién c6. Cac hé théng bao
mat sinh trac hoc st dung cong nghé nhan dang khuén mat dé nhan dang cd nhan
doc nhét trong ltic trién khai nguoi dung hodc ding nhép, ciing nhu dé tang cuong
cho hoat dong xac thuc ngudi dung. Cac thiét bi di dong va c4 nhan cling thuong

str dung cong nghé phan tich khudén mit dé bao mat thiét bi. [1]

1.2.2. Cdch phdt hién doi twong

Véi con ngudi, khi nhin vao mot anh, ho s& so sanh cac dic diém co trong
anh v&i cac thong tin da cé trong tri nhd. Tir do s€ dua ra cac cau trd 161 cho céac
cau hoi da néu trén. Piéu nay xem ra kha don gian vdi con ngudi. Nhung voi

may tinh thi khong phai nhu vy. [1]

Anh dugc may tinh hiéu 1a mot ma tran 2 chiéu (cao - height, rong - width),
kich thudc hxw diém anh (pixel), mdi diém anh co cac gia tri (R, G, B) 1a muc
xam cua cac tham sé mau (Red, Green, Blue) véi cac gia tri (R, G, B) € {0 +
255}. Cac diém anh véi cac gia tri khac nhau cta (R, G, B) sé& tao nén cac muc
mau c6 sac thai khac nhau. TAt nhién, bang mat thuong, con ngudi khong thé
nhin thiy ting diém anh, ma chi c6 thé nhin thiy nhiing ving diém anh c6 cac
gia tri mau sac gidng nhau (hodc twong déng). Chiing két hop voi nhau tao nén
nhing hinh thi nhét dinh (ving anh, cac dudng, ...). Anh xam hodc anh nhi phan

12 mot trudng hop riéng cta chuan mau RGB. [1]

Ngoai chudn mau RGB, ciing ¢6 cac chuan khac nhu HSV (c6 tai lidu goi

10



la HSB). Con lai, khi in anh, c6 thé dung cac h¢ mau nhu CMYK va PMS.

1.2.2.1. M6 hinh phat hién déi firong doi véi con nguoi

Pé nhan biét dugc cac d6i tugng voi con ngudi, ciing trai qua hai giai doan:

huén luyén (training) va nhan dang (prediction).

1. Quan sat déi 2. Ghinhé dac 3. Tiep nhan 4. Hinh thanh tri thire
twong didm hwdng dan vé doi twong
E

Hinh 1.3. Qud trinh hoc tdp dé cé dwoc tri thire vé doi twong ciia con ngieoi

Trong cudc séng hang ngay, bang mat thuong, con nguoi co thé quan sat
thay nhimg sy vat, hién tuong va duoc ndo bo ghi nhd nhitng dic diém cta ching.
Vi du, dic diém cua con méo 1a: hai mét to tron, tai vénh hinh tam giac, 0 rau,
¢4 bbn chan, dudi, long tao thanh cac van. Pic diém vé kich thude c6 thé it duge

dé y vi c6 thé nhin xa hay gan. [1]

1. Quan sat doi 2.~So'sénh voi tri thire 3. Két luan
twong daco

Hinh 1.4. Qua trinh nhdn biét doi twong

Qua trinh nhan biét (prediction / recognization) — xem hinh 1.4, mdi khi
quan sat thdy cac su vat hién tuong dién ra (vi du cd thém mot con méo khac),
trong ndo bo cua con ngudi sé dién ra quéa trinh so sanh véi nhing gi da cé trong
bd nhd ky te va s& dua ra két qua 12 “co thay ddi tugng d6” (d6 chinh xac 100%)
hodc “d6i twong ndy gan gidng véi d6i twong dd biét” (46 chinh xac nho hon
100%) hoc 14 “khéng biét dbi tuong nay” (vi chua thay bao gioy, d6 chinh xac 0%). [1]
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Theo mét cach rat ty nhién, viéc phat hién va nhan dién dbi tuong ddi vai
con ngudi ciing theo mdt ty 1& chinh x4c theo X4c suat nhat dinh. Va d6 chinh xac
téng thé dwa trén do chinh x4c cua cac thanh phan trong dic trung cta chung.
1.2.2.1. M6 hinh phat hién déi frong trong dnh ciia may tinh

Mudn may tinh “hiéu dugc” vé anh, can dua ra cac dic diém (thudc tinh,
tinh chat/dic trung - features). Nghia 1a tir anh mau, ta can bién d6i anh, trich
Xuat ra cac thudc tinh va luu vao mdy tinh (nghia 14 c6 luu trit dit liéu huan luyén).
Hoic dua ra cac quy tic, phép toan bién doi va két qua dinh hudng cho trudc vé
dic diém. Cac hoat dong trén chinh 1a tuan theo phuong phap hoc ¢ thay (hoc

cd giam sat - supervised learning). [1]

Thyec té, cling rat it truong hop viéc phat hién doi tugng co6 trong anh lai
trung khdp hoan toan so véi mau (dd c6). Do vay, viéc phat hién ndy ciing chi
dua trén xdc suat va phan bod roi rac - nghia 1a dua ra cau tra 161 “doi twong X

thudc vé 16p Y voi xac sudt (d6 chinh xac) p%”. [1]

Vi cach giai quyét khong can dao tao trudce, ap dung véi bai toan chi nhan

dang mot loai ddi tuong thi s€ c6 quy trinh thuc hién nhu sau:

1. Anh 2.Tién 3.Trichchon | — 5| 4 Thuat toan
dau vao X ly dac trwng )
X ¥
¥y el l

D Iié{u -
da biett—@ 5. Bbi twong
trwéde dwoc danh dau

Hinh 1.5. Quy trinh phat hién doi tirong trong dnh
1.2.3. Phwong phdp phat hi¢n phé bién

Hién nay c6 2 phuong phép phd bién

1.2.3.1. Phwong phdp mé ta dic trung

Phuong phap mo ta dac trung (Histogram of Oriented Gradient — HOG) la
mot trong nhitng phuong phép phat hién ddi tuong lau doi nhat. N6 duogc gidi

thiéu lan dau tién vao nam 1986. HOG duoc sir dung nhu mot thuat toan trich
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chon dic trung ctia ddi tuong trong anh. [6]

Muc dich cuia HOG 14 triru tugng héa dbi twgng bang cach trich xuét ra
nhitng dic trung cua ddi tuong d6 va bo di nhitng thong tin khong hiru ich. Vi
vay, HOG duoc sir dung chu yéu dé mo ta hinh dang va sy xuét hién cua mot ddi
tugng trong anh. HOG duya trén viéc chia anh dau vao thanh cac anh con, tinh
toan histogram ctia anh dé tong hop va trich rit ra cac vector goi 1a vector dic

trung g voi ting déi tuong. [6]

Hinh 1.6. Anh dwoc xit 1y bang phwong phap HOG
Quy trinh chinh ciia phirong phdap HOG bao gom cdc budc sau:

e Chuén bij hinh anh: Pau tién, hinh anh can duoc chuan bi trudc béng cach
chuyén d6i n6 thanh anh xam (grayscale) va 1am min (smoothing) néu can
thiét dé giam nhiéu.

e Tinh toan dao ham: Tiép theo, dao ham theo hai hudng (gradient) cta hinh
anh duoc tinh toan dé xac dinh hudong va do 16n cua bién ddi mac xam

(intensity gradient) tai mdi diém anh.
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e Chia hinh anh thanh cac 6 (cells): Hinh anh dugc chia thanh cac 6 c6 kich
thude nho va cé kich thude c¢b dinh. Cac 6 thuong cé kich thudc 1a 8x8
hoac 16x16 pixel.

e Tinh toan biéu dd hudng (orientation histogram): Trong mdi 6, biéu do
huéng duoc tinh toan bang cach phan chia hinh anh thanh cac khoang
(bins) dura trén hudng cuia gradient, va tinh toan s luong gradient c6 hudng
nam trong mdi khoang.

e Normalizing biéu d6 hudng (normalization): Céc biéu d6 huéng trong moi
6 dugc chuan hoa dé giam thiéu anh hudng cua su thay d6i vé anh sang va
d6i twong trong anh.

e Tich hop cac biéu d6 hudng (feature vector): Céac biéu do hudng tir tat ca

cac 6 duge két hop thanh mot vector dic trung duy nhat dé mo ta hinh anh.

Input image Finding
segmerit Gradient
(128x64)

Collecting all Feature Forming Grouping 2x2 Cells

Feature Vectors to Vector Feature Vector to form Overlapping
get HOG Feature Normalization of each block Blocks

HOG Feature Vector
Hinh 1.7. Kién triic hé thong HOG dé phdt hién doi twong. [6]

Ban chit ctia phuong phap HOG 1a sir dung thong tin vé su phan bd cia
cac cuong do gradient (intensity gradient) hoac ctia hudng bién (edge directions)
dé mo ta cac dbi tuong cuc bo trong anh. Cac toan trt HOG duogc cai dat béng
cach chia nho mot bue anh thanh cac ving con, dugc goi 1a cell va voi mdi 6, ta
s& tinh toan mot biéu do tan sudt vé cac hudng ctua do dbc cho cac diém nam
trong 6. Ghép cac biéu d tan suat lai voi nhau ta s& co6 mot biéu dién cho birc
anh ban dau. Pé tang cudng hiéu ning nhan dang, cac biéu d6 tan suét cuc bd cd
thé duoc chuan héa vé do twong phan bang cach tinh mot ngudng cuong do trong

mot vung 16n hon 6, goi 1a cac khdi (blocks) va sir dung gia tri ngudng d6 dé
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chuan hoa tat ca cac 6 trong khoi. K&t qua sau budc chuan hoa sé 1a mot véc-to

dic trung c6 tinh bat bién ddi v6i cac thay dbi vé diéu kién anh sang. [6]

Uu diém: Do chinh x4c cao trong viéc phat hién cac doi tugng vai kich

thudc va goc nhin khac nhau. Tinh tong quét hoa tét cho cac loai dbi tuong khac nhau.

Nhuoc diém: Tinh toan phuc tap, dac biét voi cac hinh anh 16n. Yéu cau

s6 luong 16n dic trung va tai nguyén tinh toan cao.

1.2.3.2. Mang no-ron tich chdp theo vang (R-CNN)

Mang no-ron tich chap theo vung (Region-based Convolutional Neural
Network - R-CNN) 1a mot phuong phap pho bién trong linh vuc nhan dang va
phat hién ddi twong trong hinh anh. R-CNN 1a mot trong nhirg phuong phap dau
tién gidi thiéu viée st dung mang no-ron tich chap (CNN) dé phat hién va phan

loai cac ving quan trong chtra d6i twong trong hinh anh. [6]

Mang no-ron tich chap theo ving (R-CNN) la mét cai tién méi trong k¥
thuat phat hién dbi tuong tir cac phuong phap trudc ddy caa HOG va SIFT. Trong
cac md hinh R-CNN thudng trich xuat cac dic trung can thiét nhat ciua dbi tuong
(khoang 2000 dic trung) bang cach st dung mot giai thuat chon loc (goi 1a
selective search). Qua trinh lya chon cac dac trung quan trong nhét c6 thé duoc
tinh toan véi sy tro gitp cia thuat toan tim kiém chon loc. [6]

Dudi ddy la cac buoc co ban cua qua trinh hoat dong cia R-CNN:

e Phat hién cac vung tmg vién (Region Proposal): Ban dau, R-CNN sir dung
mot thudt toan nhu Selective Search dé tao ra mot sé lugng 16n cac ving

{mg vién trong hinh anh, dé xuét noi c6 kha ning chtra di tuong. Cac ving

nay duoc xem xét mot cach chi tiét va co thé chira nhiéu ddi twong khac nhau.

e Trich xuit dic trung: Sau khi c6 duoc cac ving tmg vién, R-CNN trich
xuét cac dic trung tir mi ving bang cach sir dung mot mang CNN da duoc
huin luyén trude do (vi du: VGG16 hoac ResNet). Cac vung duoc dua vao

mang CNN va cac dac trung duogc trich XUt tir cac 16p cu thé cta mang.
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e Phan loai va diéu chinh: Cac dic trung duoc dua vao cac 16p phan loai va
héi quy dé phan loai loai ddi twong (vi du: xe, nguoi, cho) va diéu chinh vi
tri cua ching trong hinh anh.

e Nén tang dao tao va tinh chinh: R-CNN st dung mot bd dir li¢u dao tao co
chtra cac hinh anh da dugc gan nhan va dugc su dung dé huan luyén céc
mang CNN va cac 16p phan loai va hdi quy lién quan.

e Kiém tra va danh gia: Cudi cung, M6 hinh R-CNN duoc kiém tra trén cac
hinh anh kiém tra dé danh gia hiéu suat cia mo hinh trong viéc phat hién

va phén loai doi tugng.

I Selective search I

Class prediction

CNN |«

\/

Bounding box Class prediction

prediction

CNN

Bounding box
prediction

Hinh 1.8. Chu trinh phdt hién déi twong véi Mang no-ron tich chdp dira trén khu viee (R-CNN)

1.3. Bai toan can giai quyét
1.3.1. Phan tich ddnh gia hiéu ning ciia cac mo hinh kiém soat nguoi hoc
hién tai ¢ trwong PHQLVCNHP.

DPai hoc Quan ly va Cong nghé Hai Phong (Trudc day co6 tén la Truong
Dai hoc Dan 1ap Hai Phong) 1a mét trong 20 trudong Pai hoc ngoai cong lap duoc
thanh 14p dau tién trén ca nudc (1997). Trudng duoc dau tu ddng bd véi co sé
vat chat khang trang, hién dai véi khu giang duong giam sat bang Camera, khu
lién hop thé thao v&i nha tp da ning, sin bong va bé boi ngoai troi hién dai. Day

cling 14 truong dau tién ¢ Viét Nam xay dung khéach san sinh vién. [4]

Ngay 17 thang 11 nam 1997, thir truong bo gido duc va dao tao TS. Vil
Ngoc Hai ky quyét dinh s6 3803/GD-PT cho phép dai hoc dan 1ap hai phong
duoc t6 chirc do tao 6 nganh tir ndm hoc 1997-1998 véi chi tiéu 1.200 sinh vién. [4]
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Truong da phat trién thanh mot trudng dan 14p 16n manh & trong nude ciling
nhu khu vyc. Hién nay, nha truong dang dao tao hon 8.000 sinh vién tir 41 tinh
thanh trong ca nudc. Va da dao tao, cung cip cho xa hoi gan 15.000 k¥ su, ctr

nhan c6 chit luong. [4]

Tinh dén nay, sb giang vién co hitu lam viéc tai trudng 1a 225 ngudi trong
d6 ¢6 7 Gido su, 8 Pho Giso su, 3 Tién si khoa hoc, 28 Tién si va 136 Thac si, 21
nghién ctru sinh va 25 nguoi dang hoc cao hoc dam nhan 80% khéi luong giang
day.Dé giang vién ting cudng su hiéu biét va day hoc co chét luong cao nha
truong d3 moi nhidu chuyén gia 1a gido su trong nudc, giang vién nudc ngoai,
didc biét 1a cac hoc gia Fulbright dén giang vé giang day. Khong nhiing vay, dé
hoc héi kinh nghiém day va hoc t6t nha trudng con phdi hop véi nhiéu don vi dé
t6 chirc cac hoi thao cap qubc gia nhu: Hoi thao Qudbc gia 1an thir 8 “Mot sd van
dé chon loc ciia Cong nghé thong tin va Truyén thong”, Hoi thiao “Po6i méi
phuong phéap giang day dai hoc”, Hoi thao “Ddi méi phwong phap day - hoc trong
dao tao theo hoc ché tin chi va xay dung hé thong thong tin quan 1y dao tao” do
Mang ludi cac truong dai hoc Viét Nam, Chuong trinh Fulbright do chinh phu
M¥ cung to chire, tai tro. [4]
1.3.1.1. M6 hinh kiém sodt nguoi hoc cua sinh vién hién tai.

Qua trinh giam sat sinh vién dén hoc tAp cic mén trong qua trinh hoc nhu sau:

Pau gio hoc hodc gan két thiic budi hoc gido vién s& diém danh sinh vién
tham gia budi hoc bang cach goi tén cac sinh vién theo danh sach theo ddi c6
trudc. Néu sinh vién c6 dén hoc thi s& Ién tiéng hodc gio tay dé gido vién nam
dugc thong tin va danh dau sinh vién c6 dén hoc. Trudng hop sinh vién nao khong
dén hoc gido vién s& danh dau khong dén hoc.

Pén cudi ky hoc gido vién sé& tong hop tinh hinh tham gia cac budi hoc cta
sinh vién dé danh gia diém chuyén can caa sinh vién. Néu thoi gian tham gia céc

budi hoc cua sinh vién trén 75% thi sinh vién s€ dugc du thi cudi ky va dat mot
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diém qua trinh nhét dinh gop voi diém k¥ ning va kién thic trong qua trinh hoc.

Néu thoi gian tham gia cac budi hoc cua sinh vién dudi 75% thi sinh vién s¢€

khong duoc duy thi cudi ky va danh ddu khong dat tu cach trén phiéu theo doi.

Gido vién sau khi téng hop diém quéa trinh (diém X) s& giri cho Giéo vu

Khoa phu trach sinh vién dé nhap diém vao hé thong dé sut ra phiéu thi (Y) dé

chuan bi ké hoach t chirc thi hoc ky cho sinh vién.

1.3.1.2. Nhiing han ché cuia quy trinh giam sét sinh vién hoc tdp va huong gidi quyét.

a) Nhiing han ché caa quy trinh gidm sat hoc tap hién tai

Quy trinh theo dbi dén hoc tap c6 mot s6 han ché sau:

Gi4o vién phai danh thoi gian dau gio hoic cudi gio diém danh sinh
vién tham du 16p hoc.

Khong theo ddi duoc sinh vién bo vé (néu diém danh dau gio) hoac
dén muon néu diém danh cudi gio.

Khong kiém soat dugc truong hop sinh vién hoc ho (mao danh).

Phai mat thoi gian thong ké tong hop thoi gian tham gia khoa hoc cua
sinh vién. Khong kip thoi bao cao tinh hinh sinh vién nghi hoc dai ngay
vé Khoa dé kip thoi lién hé voi gia dinh ¢b van hoc tap téi gia dinh
sinh vién.

b) Hudng giai quyét cac han ché ton tai caa mé hinh hién tai

Xay dung hé théng nhan dién khudn mit bang phuong phép trinh rit dc trung;

C6 camera, may tinh, hoac thiét bi thu nhan anh gan trudc phong hoc

Sinh vién s& lan luot vao phong hoc. Hé théng s& tu dong nhan dang
khudn mat, truy xuat vao co so dit liéu.

Hé théng sé& hién thi ra danh sach sinh vién c6 mat, vang mit.

Xuit hién guong mit la khéng c6 trong co s& dit liéu, hé thong sé dua

ra théng bao.
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*Hiéu qua:

Tiét kiém thoi gian va cong sirc va nhitng nham 13n trong cong tac kiém
soat sinh vién vao phong hoc.

Thi sinh khdng can mang thé sinh vién.

Tranh tinh trang nho nguoi hoc ho.

Canh béo/thong bao tu dong khi phat hién sinh vién khong co trong
danh sach.

Luu trir thdng tin hoc tap truc tuyén hd tro tra cau/truy cap di liéu
thuan tién va kip thoi.
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CHUONG 2. MO HINH HE THONG PIEM DANH NGUOI HQC

2.1. So' d6 hoat dong mo hinh hé thong

Nhan
dang mat
va kiém
soat
nguoi
hoc (3)

Cé thudc trong

ds lép

hoc khéng

Yes
Lwu vao
danh
sach

Co so di lieu
sinh vién

y

A canh bao.

théng tin

hoc tap
sinh vién

Hinh 2.1 So dé hoat dong hé théng

Trong do:

(1) Kho dir ligu thong tin sinh vién, 16p hoc, khoa, nganh, ... sirdung
MySql.
(2) B phat hién mat sir dung ky thuat Haar Cascade.
(3) Bo nhan dang mat sur dung k¥ thuat trich rat dac trung Local Binary
Patterns Histograms.
2.2. Gidi thiéu phwong phap nhan dién khuon mat.

2.2.1. Ding ky thudt Haar Cascade dé phdt hi¢n khuén mit.

2.2.1.1. Haar Cascade la g:?

Haar Cascade 1a mdt thudt toan dugc tao ra dya trén nhiing dac trung do
dé phat hién ddi tuong (c6 thé 1a khudn mat, mat, tay, d6 vat, ...) dugc dé xuit
vao nam 2001 boi Paul Viola va Michael Jones, trong bai bao cuia ho véi khang
dinh “Phat hién ddi twong mot cach nhanh chong bang cach sir dung ting

(Cascade) tang cuong cac tinh nang don gian”. [3]
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Trién khai ban dau dugc s dung dé phat hi¢n khuon mat chinh dién va céc
dic trung nhu: mat, mili va miéng. Tuy nhién, c6 nhiéu dic trung Haar dugc dao
tao trude do trong GitHub cua ho cho cac ddi tuong khac cling nhu cho toan bg

co thé, than trén, than dudi, nu cudi va nhidu do vat khac.

No6i mot cach d& hiéu hon, Haar Cascade 1a gi? La mot 16p mo minh c6 thé
gitp nhan dién khuoén mat (Haar Cascade face detection) Haar Cascade stir dung
cac tang Haar va sau d6 str dung that nhiéu dic trung d6 qua nhiéu lugt (Cascade)
va tao thanh mot ¢d may nhan dién khudén mit hoan chinh. [3]

2.2.1.2. Cac buoc thuc hién

» Cac dac trung Haar-Like

Céc déc trung Haar-Like 1a nhitng hinh chit nhat dugc phan thanh cac ving
khac nhau nhu hinh:

>
S

i Bl
N == <
. ® oo

Hinh 2.2. Cac ddc trung Haar

Pic trung do Viola va Jones cong bd gdm 4 dic trung co ban dé xac dinh
khuon mit ngudi. Mdi dic trung Haar-Like 1a su két hop cua hai hay ba hinh chit

nhat tring hay den nhu trong hinh sau:

5-:
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D¢ st dung céc dic trung nay vao viéc xac dinh khudén mat nguoi, 4 dic

trung Haar-Like co ban dugc mé rong ra va dugc chia lam 3 tap dac trung nhu

sau:
, e <@
« Daic trung canh (edge feature) (@ () @ (D
| = SPTe
. Dic trung duong (line feature) @ ) (@ € -
« Dic trung xung quanh tam (center-surround features) @ ()

Duing céc dic trung trén, ta co thé tinh duoc cac gid tri ctia dic trung Haar-
Like 1a sy chénh léch giira tong cia cac pixel ciia ving den va ving trang nhu

trong cong thure sau:

fix) = Tf‘ing‘_m se(cac mirc xam cua pixel) - Tong, . rine(CAC MITC Xam cua pixel)

Viola va Joines dua ra mdt khai niém goi la Integral Image, 12 mt mang 2
chiéu v&i kich thude béng voi kich thude cua anh can tinh dic trung Haar-Like,
v6i mdi phan tir cia mang nay duogc tinh bang cach tinh tong cua diém anh phia

trén (dong-1) va bén trai (cot-1) ctia no.

£ y)

Cong thirc tinh Intergral Image:

P(x,y)= D i(x',y)

FEXLY'EY [2:1]
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Sau khi tinh duoc Integral Image, viéc tinh tong cac gia tri mirc xam cia
mdt ving bat ky nao d6 trén anh thuc hién rat don gian theo cach sau:
Gia st ta can tinh tong gia tri mirc xam ciia ving D nhu hinh duéi, ta ¢6
thé tinh duoc nhu sau:
D=A+B+C+D-(A+B)- (A+C)+ A [2:2]
V6i A + B+ C + D chinh 1a gia tri tai diém P4 trén Integral Image, tuong
tu nhu vay A+B 14 gia tri tai diém P2, A+C 1a gia tri tai diém P3, va A 13 gid trj

tai diém P1. Vay ta c6 thé viét lai biéu thtc tinh D & trén nhu sau:

D=(4y4) — (x232) - (By3) + (x1,y1)

— I \ G J \ y
A+B+C+D (A+B) (A+0O) A
[2:3]
- s . o
C D
F3 Ps

Hinh 2.3. Viing can tinh gid tri mikc xdm
» AdaBoost
AdaBoost 1a m0t bd phan loai manh phi tuyén phtc dua trén hudng tiép
can boosting dugc Freund va Schapire dua ra vao nam 1995. Adaboost cling hoat
dong trén nguyén tic két hop tuyén tinh cac bo phan loai yéu dé hinh thanh mot

trong c&c b phan loai. [3]

Viola va Jones dung AdaBoost két hop cac bo phan loai yéu su dung cac

dic trung Haar-like theo mé hinh phén ting (cascade) nhu sau:
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Ving anh
con can xef

_/—\ khong la khuon mat
Cu D

la khuon mat

v
=

khong la khuon mat

\

la khuon mat

khong la
khuon mat

khong la khuon mat

v

khong la khuon mat

v

hy

=l

la khuon mat

Ehuon mat

Hinh 2.4. Mé hinh phén tang Cascade

Trong d0, hk1a cic bd phan loai yéu, dugc biéu dién nhu sau:

B |1 neu 2 f k (x) < Py ‘9;5
Iy = "LO nguoc lai

[2:4]

VOi:
X: Cra S6 con can xét
Ox: Ngudng
fi: gid tri cua déc trung Haar-like
pk: hé s quyét dinh chiéu cua phuong trinh
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AdaBoost s& két hop cac b phan loai yéu thanh bd phan loai manh nhu sau:
H(x)= > (alhl(x) +o2h2(x) + ... + anhn(x))

Vé1: a, == 0 1a hé s6 chuan hoa cho cdc bd phin loai yéu

[2:5]
Day 12 hinh anh minh hoa viéc két hop cac bo phan loai yéu thanh bd phan
loai manh
weak weak weak strong
classifier 1 classifier 2 classifier 3 classifier
M \ \ o ‘f/ﬁ
o © o © o © o B
© o ® e 9 o X
SRR (®) ' ® .\ o S0, 25
———— ' \ - - = = T gg ":
@ 9 @' 9 @ @ | il
® e ® 9 o‘., O W
1 | ~- -3
hi(x) ho(x) h3(x) H(x)

Hinh 2.6. Cdc ddc trung Haar déanh ddu nhitng noi c¢é thé la khudn mdt

Sau khi d& d4nh dau hét nhitng noi c6 thé 1a khudn mit thi s& gop lai nhimg
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hinh chir nhat chira cting mét khudn mat dé chi cho ra mdt hinh chit nhét cho mét khudn mit.

.
™~
-

Ak

%6\ ,{.‘is*,

‘.'\ .. ?
e v

" 4

A

)
\x

Hinh 2.7. Birc anh da dwoc xac dinh khuon mat
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- Két qua ctia qua trinh tao tap dit lidu:

Hinh 2.8. Pua birc anh can nhén dién vao chwong trinh

Hinh 2.9. Sau khi phat hién khuén mat

e )

-
- — y
|

Hinh 2.10. Dir liéu dwoc lvu
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2.2.2. Dung phfrangphdp trinh rut dic trung LBPH (Local Binary Patterns
Histograms) dé nhdn dang

Local Binary Patterns: (Mau Nhi Phan Cuc Bo) 1a mdt phuong phap don
gian nhung manh mé dé mé ta cc cau tric cuc bo trong anh. LBP chia anh thanh
cac 6 vuong nhé va cho méi 6, né xac dinh mot gia tri nhi phan dua trén cac gia

tri cia cac diém lan can so voi diém trung tdm cua 6 do. [7]

LBPH (Local Binary Patterns Histograms): Mé rong y tuéng cia LBP
bang cach xay dung mdt biéu d6 tan suat ciia cac mau nhi phan cuc b trén toan
bo anh khudén mat. Mdi diém anh trong anh khudén mat duge chuyén do6i thanh
mot gia tri nhi phan, dya trén cac mau nhj phan cuc bd dugc xac dinh cho diém
d6 va cac diém 1an can ctia nd. Sau d6, mot biéu d6 tan suit cta cc gia tri nhi
phan nay dugc tinh toan trén toan bd anh khuon mat. LBPH sir dung biéu dd tan
suit ndy nhu 1a mot biéu dién cua khudn mit va st dung né dé phan loai cac

khuon mat. [7]

Qua trinh huan luyén:

1. Chuan bi dit liéu: Anh caa cac khuén mit dugce chuyén déi thanh dang
dix liéu thich hop (vi du: anh xam) va duoc biéu dién dudi dang mang numpy.

2. Huan luyén bo phan loai: Bo phan loai LBPH duoc tao ra va huan luyén
véi cac dir lieu khudn mat va cac nhan tuong g (ID cua nguoi trong anh).

3. Luu trit bo phan loai: Sau khi huan luyén, bo phan loai duoc luu trix vao
mot tép XML hodc mot dang luu trit khac dé c6 thé sir dung cho viéc nhan dién
khudn mat trong twong lai.

Thuét toan LBPH thuong dugc st dung trong cac hé théng nhan dién
khuon mit vi tinh don gian ctia n6 va kha ning lam viéc tdt trong cac diéu kién
anh sang khac nhau va véi cac bién ddi nho trong goc do va ti 1€ ciia khuén mat.
Tuy nhién, né ciing c6 thé khong hiéu qua cho cac ung dung yéu cau do chinh

xac cao hoac doi mat véi bien doi 16n trong di¢u kién chi€u sang hoac goc do. [7]
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2.3. Phén tich thiét ké hé thong

2.3.1. Biéu dé use case (Use case diagram)

Mot biéu d6 Use case chi ra mot s6 luong cac tdc nhan ngoai canh va moi

lién két cua chung doi véi Use case ma hé thong cung cap. Mot Use case 1a mot

161 miéu ta cua mot chire nang ma hé thong cung cap. Lo1 miéu ta Use case thuong

la mdt van ban tai liéu, nhung kém theo d6 cling c6 thé 12 mot biéu d6 hoat dong.

Cac Use case dugc mi€u ta duy nhat theo hudng nhin tir ngoai vao cua céc tac

nhan (hanh vi ciia hé thong theo nhu sy mong doi ciia ngudi str dung), khdng

miéu ta chirc nang dugc cung cap s€ hoat dong ndi bo bén trong h¢ thong ra sao.

Cac Use case dinh nghia cac yéu cau vé mat chirc nang doi voi hé thong. [2]

2.3.2. Xac dinh cac tac nhén va use case

2.3.2.1. Xac dinh tac nhan

Tac nhan Céc ca sir dung nghiép vu Két qua dem lai
Admin Nhap thong tin sinh vién Luu tat ca cac théng tin vé
(PCTHSSV) sinh vién méi vao hé théng

Stra thong tin sinh vién

Cap nhat thong tin sinh vién
vao hé thdng

Xba théng tin sinh vién

X6a tat ca thong tin sinh vién
khoi hé thong

L4y anh nhan dién cho sinh
Vién

LAy dix liéu anh khudn mit
sinh vién dé tién hanh
training tao ra model nhan
dang khudn mat

Tim thong tin sinh sinh vién

Hién thi thong tin sinh vién
vira nhap vao qua tim kiém
theo Id, Tén hoic s dién
thoai

Nhap thong tin giang vién

Luu tat ca cac théng tin vé
giang vién méi vao hé thong
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Stra thong tin giang vién

Cap nhat thong tin giang vién
vao hé thdng

Xba théng tin giang vién

X0a tat ca théng tin giang
vién khoi hé thdng

Tim théng tin giang vién

Hién thi thong tin giang vién
vira nhap vao qua tim kiém
theo 1d, Tén hoac s dién
thoal

Nhap thong tin mon hoc

Luu tat ca thong tin vé mdn
hoc méi nhap vao hé théng

Tim thong tin mén hoc

Luu tat ca théng moén hoc
mai vao hé thong

Stra thong tin mon hoc

Cap nhat thong tin mén hoc
vao hé thdng

Xba thoéng tin moén hoc

X&a tat ca thdng tin modn hoc
khoi hé thdng

Quan ly mén hoc cho sinh
Vién

Thém, stra, x6a mon hoc cho
tung sinh vién

Tim théng tin mén hoc sinh
Vién

Hién thi cac m6n hoc cua
sinh vién dang ky hoc theo
Id, tén, ...

Quan ly mén hoc cho giang
Vvién

Thém, stra, x6a mon hoc cho
tirng sinh vién

Tim théng tin mon hoc cho
giang vién

Hién thi cac mén hoc cua
giang vién theo Id, ...

Nhap budi hoc cho tirmg mén
hoc

Luu tat ca thong tin budi hoc
cua moén hoc da c6 1én hé
théng

Stra thong tin budi hoc

Cap nhat théng tin budi hoc
Ién hé théng

X6ba théng tin budi hoc

X6a tat ca thong tin budi hoc
trén théng
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Tim théng tin budi hoc

Hién thi thong tin budi hoc
cua cac mén hoc theo ngay,
Id mdn hoc, 1d budi hoc, ...

Théng ké sinh vién di muon

Hién thi danh sach sinh vién
di hoc muén theo ngay, Id
sinh vién, Id budi hoc, ...

Théng ké sinh vién di vang

Hién thi danh sach sinh vién
di vang theo ngay, Id sinh
vién, Id budi hoc, ...

Théng ké sinh vién khéng
diém danh

Hién thi danh sach sinh vién
khong diém danh theo ngay,
Id sinh vién, Id budi hoc, ...

Giang vién

Nhan dang sinh vién theo
budi hoc

Nhan dang dugc sinh vién
theo tirng budi hoc cd trong
ngay va loc cac sinh vién
khdng co trong danh sach 16p
cling nhu khéng cd dix liu
khudn mat

Luu théng tin diém danh sinh
vién theo budi hoc

Luu théng tin sinh vién, thoi
gian diém danh, trang thai
diém danh cua sinh vién (C6
mat, i mudn, Vang 1 tiét,
Ving)

Bang 2.1. Xac dinh tac nhdn

2.3.2.2. Xac nhgn va mo ta cac ca su dung

a) Xac nhan cac ca su dung

« GOi quan ly sinh vién:

ucl.Nhap thong tin sinh vién
uc2.Stra thong tin sinh vién

uc3.Xo0a thong tin sinh vién
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uc4. Tim théng tin sinh vién
uc5. LAy anh sinh vién dé nhan dién
GAai quan ly giang vién:
uc6.Nhap thong tin giang vién
uc7.Sua thong tin giang vién
uc8.Xoa thdng tin giang vién
uc9.Tim théng tin giang vién
Gai quan ly mén hoc:
ucl0.Nhap théng tin moén hoc
ucll.Stra thong tin mon hoc
ucl2.Xéa thong tin mén hoc
ucl3.Tim théng tin mén hoc
ucl4.Quan ly mon hoc cho sinh vién
ucl5.Quan ly mon hoc cho giang vién
G6i quan ly hang cung cap:
uc16.Nhap budi hoc cho mén hoc
ucl7.Stra thdng tin budi hoc
uc18.X6a thong tin budi hoc
uc19.Tim théng tin budi hoc
Béo céo thong ké:
uc20.Théng ké sinh vién di muon
uc21.Thdng ké sinh vién di ving
uc22.Théng ké sinh vién khong diém danh

bang nhap
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« Diém danh sinh vién:
uc23.Nhan dang sinh vién
uc24.Luu thong tin diém danh cua sinh vién
b) M0 ta cac ca sir dung
ucl. Nhap thong tin sinh vién:
-Tén ca st dung: Nhap thdng tin sinh vién.
-Tac nhan: admin.
-Muc dich: Kiém tra va ghi lai tinh trang cac sinh vién.
-M6 ta khai quat: Nhap thong tin sinh vién truc tiép dya vao cac thdng tin
ma sinh vién cung cap va yéu cau hé thong ghi nhan.

-M6 ta dién bién:

Hanh dong cta tic nhan | Hanh dong ctia hé thong

Yéu cau nhap théng tin | Hién form nhan thong tin
sinh vién

Nhap thong tin sinh vién | Ghi nhan va thong bao két
maoi qua

Bdng 2.2. M6 ta dién bién nhdp théng tin sinh vién

uc2. Cap nhat thong tin sinh vién:

-Tén ca str dung: Cap nhat thong tin sinh vién.

-Tac nhan: admin.

-Muc dich: Cép nhat thong tin vé tén, s6 dién thoai, ... cho sinh vién.

Mo ta khai quat: Tim ra sinh vién can cap nhat thong tin. Cap nhat cac
thong tin vé sinh vién 1én hé théng va xac nhan.

-M6 ta dién bién:

Hanh dong ctia tic nhan | Hanh dong ctia hé thong

1.Chon chuc ndng cdp | 2.Hién form nhap thong tin
nhat thong tin sinh vién | tim kiém
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3.Nhap thong tin vé sinh
Vién can tim

4 Pua ra danh sach sinh vién
thoa man diéu kién tim kiém

5.Stra thong tin sinh vién

Yéu cau ghi nhan

Ghi nhan thong tin sinh vién
vira cap nhat

Bang 2.3. M6 ta dién bién cdp nhdt théng tin sinh vién

uc3. Xo6a thdng tin sinh vién:

-Tén ca str dung: X0a thdng tin sinh vién.

-Tac nhan; admin.

-Muc dich: X6a thong tin sinh vién ra khéi hé thong.

-Mo ta khai quat: Tim ra théng tin sinh vién can xo6a. Xoa toan bd thong

tin sinh vién nay khoi h¢ thong va yéu cau ghi nhan.

-M6 ta dién bién:

Hanh dong cua tac nhan

Hanh dong ctia hé thong

1.Yéu cau xda thong tin
sinh vién

2.Hién form nhap diéu kién
tim kiém

3.Nhap thong tin vé sinh
Vién can x0a, yéu cau tim

4.Tim kiém va hién thi danh
sach sinh vién tim duoc

5.Chon sinh vién can x6a
trong danh sach két qua
tim kiém

6.Hién thi thong tin sinh vién
da chon

7.Tién hanh x0a, yéu ciu
ghi lai

8.Thong bao két qua

Bang 2.4. M6 ta dién bién x6a thong tin sinh vién

uc4. Tim thong tin sinh vién:

-Tén ca stir dung: Nhap thong tin sinh vién.

-Tac nhan: Nhan vién.

-Muc dich: Tim kiém thong tin sinh vién da ton tai trén hé thong.

-M6 ta khai quat: Tim dén sinh vién can tra ctru, Yéu cau h¢ thong hién thi

thong tin sinh vién do.
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-M6 ta dién bién:

Hanh dong ctia tac nhan

Hanh dong ciia hé thong

1.Yéu céu tim théng tin

khach hang

2.Hién form nhap diéu kién
tim kiém

3.Nhap théng tin vé
khach hang can tim, yéu
cau tim

4.Tim kiém va hién thj danh
sach khach hang tim duoc

Bdng 2.5. M6 td dién bién tim théng tin sinh vién

uc5. LAy anh sinh vién dé nhan dang:

-Tén ca st dung: LAy anh sinh vién dé nhan dang.

-Tac nhan; admin.

-Muc dich: Chup anh sinh vién can lay mau khuén mat dé tién hanh huan

luyén m6 hinh nhan dang khu6én mat.

Mo ta khai quat: Tim dén sinh vién can lay anh, tién hanh chup cat khubn

mat cho sinh vién va luu lai trén may dé chuan bi huan luyén.

-MGo ta dién bién:

Hanh dong cta tac nhan

Hanh dong cta hé thong

1.Yéu cau lay anh cho
sinh vién

2.Hién form nhap diéu kién
tim kiém

3.Nhap thong tin vé sinh
vién can lay anh

4.Tim kiém va hién thj danh
sach sinh vién tim dugc

5.Chon 14y anh sinh vién

6.Hién thi webcam tu chup
lai khuén mat cta cac sinh
vién khi du 120 anh.

7.Tién hanh budc huin
luyén

8.Bét dau huan luyén cac khuén
mat cda sinh vién, yéu cau hé
thong thong bao khi xong

Bang 2.6. M6 ta dién bién ldy anh sinh vién dé nhdn dang

uc6. Nhap thong tin gidng vién:

-Tén ca sir dung: Nhap thong tin giang vién
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-Tac nhan; admin

-Muc dich: Kiém tra va ghi lai tinh trang giang vién

Mo ta khai quat: Nhap thong tin giang vién truc tiép dua vao cac théng tin

ma giang vién cung cp va yéu cau hé thong ghi nhan.

-Mo ta dién bién:

Hanh dong cuia tac nhan

Hanh dong cua hé thong

Yéu cau nhép thong tin
giang vién

Hién form nhan thong tin

Nhap thong tin giang
vién moi

Ghi nhan va thong bao két
qua

Bdng 2.7. M6 ta dién bién nhdp théng tin gidng vién

uc7.Cap nhat thong tin giang vién:

-Tén ca st dung: Cap nhat thong tin gidng vién.

-Tac nhan; admin.

-Muc dich: Cap nhat thong tin vé tén, sb dién thoai, cho giang vién.

Mo ta khai quat: Tim ra sinh vién can cip nhat thong tin, cip nhat cac

thong tin vé gidng vién 1én h¢ thong va xac nhan.

-M6 ta dién bién:

Hanh dong cta tac nhan

Hanh dong cta hé thong

1.Chon chuc nang cép
nhat thong tin giang vién

2.Hién form nhap thong tin
tim kiém

3.Nhap thong tin vé giang
Vién can tim

4.Pua ra danh sich gidng
Vién thoa man diéu kién tim
kiém

5.Stra thong tin gidng
vién.

Yéu cau ghi nhan

Ghi nhin thong tin gidng
Vién vira cap nhat

Bang 2.8. Mé ta dién bién cdp nhdt théng tin giang vién
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uc8.Xdba théng tin giang vién:

-Tén ca st dung: X06a thong tin gidng vién.

-Tac nhan: admin.

-Muc dich: X6a thong tin giang vién ra khoi hé thong.

-Mo ta khai quéat: Tim ra thong tin sinh vién can x6a. Xoa toan bo thong
tin giang vién nay khoi hé théng va yéu cau ghi nhén.

-MGo ta dién bién:

Hanh dong ciia tic nhan | Hanh dong cia hé thong

1.Y&u cau xo6a thong tin | 2.Hién form nhip di€u kién
giang vién tim kiém

3.Nhap thong tin vé giang | 4.Tim kiém va hién thi danh
Vién can Xx0a, yéu cau tim | sach giang vién tim dugc

5.Chon giang vién can | 6.Hién thi thong tin giang
x6a trong danh sach két | vién da chon
qua tim kiém

7.Tién hanh x6a, yéu cau | 8.Thong bao két qua
ghi lai

Bang 2.9. M6 ta dién bién x0a théng tin gidng vién
uc9.Tim thong tin giang vién:
-Tén ca st dung: Nhap thong tin gidng vién.
-Tac nhan: admin.
~-Muc dich: Tim kiém thong tin giang vién di ton tai trén hé thong.
M6 ta khai quat: Tim dén giang vién can tra ctru, Yéu cau hé théng hién

thi thong tin giang vién do.
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-M6 ta dién bién:

Hanh dong ciia tic nhan | Hanh dong cia hé thong

1.Yéu ciu tim thong tin | 2.Hién form nhap diéu kién
giang vién tim kiém

3.Nhiap thong tin vé | 4. Tim kiém va hién thi danh
khach hang can tim, yéu | s&ch giang vién tim dugc
cau tim

Badng 2.10. M6 ta dién bién tim thong tin gidang vién
ucl0.Nhap thong tin mon hoc:
-Tén ca sir dung: Nhap thong tin mon hoc.
-Tac nhan: admin.
-Muc dich: Nhap thong tin mén hoc méi 1€n hé théng.
-Mo ta khéi quat: Nhap thong tin mon hoc truc tiép dua vao cac thdng tin
ma mén hoc cung cap va yéu cau hé thong ghi nhan.

-MGo ta dién bién:

Hanh dong ciia tic nhan | Hanh dong ctia hé thong

Yéu cau nhap thong tin | Hién form nhan thong tin
mon hoc

Nhép thong tin moén hoc | Ghi nhan va thong bao két
moi qua

Bang 2.11. M6 ta dién bién nhdp thong tin mon hoc

ucll.Cap nhat thong tin mon hoc:

-Tén ca sir dung: Cap nhat thong tin mon hoc.

-Tac nhan: admin.

-Muc dich: Cap nhat thong tin vé tén, s6 dién thoai, cho mén hoc.

Mo ta khai quat: Tim ra sinh vién can cdp nhat thong tin, cip nhat cac

thong tin v€ mdn hoc 1én h¢ thong va xac nhan.
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-M6 ta dién bién:

Hanh dong ctia tac nhan

Hanh dong ciia hé thong

1.Chon chirc nang cap
nhat thong tin mén hoc

2.Hién form nhap thong tin
tim kiém

3.Nhap thong tin vé mén
hoc can tim

4. DPua ra danh sach mon hoc
thoa man diéu kién tim kiém

5.Stra thong tin mon hoc.

Y¢éu cau ghi nhan

Ghi nhan thong tin mon hoc
vira cap nhat

Bang 2.12. M6 ta dién bién cdp nhdt thong tin mon hoc

ucl2.Xo6a théng tin mén hoc:

-Tén ca su dung: X6a thong tin mon hoc.

-Tac nhan; admin.

-Muc dich: X6a thong tin mén hoc ra khoi hé thong.

Mo ta khai quat: Tim ra thong tin mon hoc can x6a. Xoa toan bo thong tin

mon hoc nay khoi hé thong va yéu ciu ghi nhan.

-M6 ta dién bién:

Hanh dong cua tac nhan

Hanh dong ctia hé thong

1.Y€u cau x6a thong tin
mon hoc

2.Hién form nhap diéu kién
tim ki€ém

3.Nhap thong tin vé mon
hoc can x0da, yéu cau tim

4.Tim kiém va hién thi danh
sach mon hoc tim duogc

5.Chon mén hoc can x6a
trong danh sach két qua
tim kiém

6.Hién thi thong tin mon hoc
da chon

7.Tién hanh xéa, yéu cau
ghi lai

8.Thong béo két qua

Badng 2.13. M0 ta dién bién xéa théng tin mén hoc
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ucl3.Tim thong tin mon hoc:

-Tén ca st dung: Nhap thong tin moén hoc.

-Tac nhan: admin.

-Muc dich: Tim kiém thong tin mon hoc da tdn tai trén hé théng.

Mo ta khai quat: Tim dén giang vién can tra ctru, Yéu cau hé thong hién
thi thong tin moén hoc do.

-MGo ta dién bién:

Hanh dong cta tic nhan | Hanh dong ctia hé thong

1.Yéu cau tim thong tin | 2.Hién form nhap diéu kién
mon hoc tim kiém

3.Nhap thong tin vé mén | 4.Tim kiém va hién thi danh
hoc can tim, yéu cau tim | S&¢ch moén hoc tim dugc

Bdng 2.14. MG ta dién bién tim théng tin mén hoc

ucl4.Quéan ly mon hoc cho sinh vién:

-Tén ca st dung: Quan ly mon hoc cho sinh vién.

-Tac nhan: admin.

-Muc dich: Quan ly thém, stra, x6a cac mon hoc cua sinh vién.

-M6 ta khai quat: Thém, stra, x6a mon hoc cho sinh vién dya vao dir liéu
ma nha trudng cung cAp, Yéu cau hé thong hién thi cc chire nang can thiét va xéc nhén.
ucl5. Quan ly mon hoc cho giang vién:

-Tén ca st dung: Quan Iy moén hoc cho sinh vién.

-Tac nhan: admin.

-Muc dich: Quan ly thém, stra, x6a cac mon hoc cuia sinh vién.

-M6 ta khai quat: Thém, stra, x6a mon hoc cho sinh vién dua vao dir liéu
ma nha truong cung cap. Yéu cau hé thong hién thi cac chirc ning can thiét
va xac nhan.

ucl6. Nhip budi hoc cho mén hoc:

-Tén ca sir dung: Nhap thong tin budi hoc cho médn hoc.
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-T4ac nhan; admin.

-Muc dich: Nhap thong tin budi hoc méi 1én hé thong.

Mo ta khai quat: Nhap thong tin budi hoc truc tiép dua vao cac thdng tin

ma nha truong cung cAp va yéu cau hé thdng ghi nhén.

-Mo ta dién bién:

Hanh dong cuia tac nhan

Hanh dong cua hé thong

Yéu cau nhdp thong tin
budi hoc

Hién form nhan thong tin

Nhap thong tin budi hoc
mai

Ghi nhan va thong bao két
qua

Bang 2.15. M6 ta dién bién nhap buéi hoc cho mén hoc

ucl7. Cap nhat thong tin budi hoc:

-Tén ca st dung: Cap nhat thong tin budi hoc.

-Tac nhan; admin.

-Muc dich: Cap nhat thong tin vé tén, s dién thoai, ... cho mén hoc.

Mo ta khai quat: Tim ra sinh vién can cdp nhat thong tin. Cap nhat cac

thong tin vé budi hoc 1€n h¢ thong va xac nhan.

-M6 ta dién bién:

Hanh dong cta tac nhan

Hanh dong cta hé thong

1.Chon chirc nang cép
nhat thong tin budi hoc

2.Hién form nhap thong tin
tim kiém

3.Nhap thong tin vé budi
hoc can tim

4 Pua ra danh sach buoi hoc
théa man diéu kién tim ki€ém

5.Sira thong tin budi hoc.

Yéu cau ghi nhan

Ghi nhén thong tin budi hoc
vira cap nhat

Bang 2.16. M0 ta dién bién cdp nhdt théng tin buéi hoc

ucl8.X6a thong tin budi hoc

-Tén ca sir dung: X6a thong tin budi hoc.
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-T4ac nhan; admin.

-Muc dich: X6a thong tin budi hoc ra khoi hé thng.

Mo ta khai quat: Tim ra thong tin mon hoc can x6a. Xoa toan bo thong tin

budi hoc nay khoi hé théng va yéu cau ghi nhan.

-Mo ta dién bién:

Hanh dong cuia tac nhan

Hanh dong cua hé thong

1.Y€u cau xo6a thong tin
budi hoc

2.Hién form nhap diéu kién
tim kiém

3.Nhap thong tin vé buoi
hoc can x0a, yéu cau tim

4. Tim kiém va hién thi danh
sach buodi hoc tim dugc

5.Chon budi hoc can xo6a
trong danh sach két qua
tim ki€ém

6.Hién thi thong tin budi hoc
da chon

7.Tién hanh x0a, yéu ciu
ghi lai

8.Thong béo két qua

Badng 2.17. M0 ta dién bién xéa théng tin budi hoc

ucl19.Tim théng tin budi hoc

-Tén ca st dung: Nhap thong tin budi hoc.

-Tac nhan; admin.

-Muc dich: Tim kiém thong tin budi hoc d ton tai trén hé thong.

Mo ta khai quat: Tim dén budi can tra ciru, yéu cau hé thong hién thi théng

tin buoi1 hoc.

-M6 ta dién bién:

Hanh dong cua tac nhan

Hanh dong cia hé thong

1.Yéu cau tim thong tin
buoi hoc

2.Hién form nhap diéu kién
tim kiém

3.Nhap thong tin vé& budi
hoc can tim, yéu cau tim

4. Tim kiém va hién thj danh
sach budi hoc tim dugc

Bang 2.18. M0 ta dién bién tim théng tin budi hoc
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uc20.Théng ké sinh vién di mudn

-Tén ca st dung: Thong ké sinh vién di mudn.

-Tac nhan: admin.

-Muc dich: Théng ké sinh vién di mudn bao nhiéu phut theo budi hoc.
-Mo ta khai quat: Dua vao danh sach cic ban ghi diém danh qua d6 lay
duoc s sinh vién d3 di mudn va thong bao két qua thong keé.

-MGo ta dién bién:

Hanh dong ciia tic nhan | Hanh dong cia hé thong

Yéu cau hé thdng ké sinh | Hién thi danh séach sinh vién
vién di mudn di mudn theo budi hoc, ngay
hoc, ...

Bdng 2.19. M6 ta dién bién thong ké sinh vién di mudn

uc21.Théng ké sinh vién di ving

-Tén ca st dung: Thong ké sinh vién di vang.

-Tac nhan: admin.

-Muc dich: Thong ké sinh vién di ving trong cac budi hoc, c4c sinh vién
nay da diém danh vao 16p qua mudn hodc ra vé qua sém.

-Mo ta khai quat: Dua vao danh sach cac ban ghi diém danh qua d6 lay
duoc danh sach cac sinh vién di ving va thong bao két qua thong keé.

-M6 ta dién bién:

Hanh dong ctia tic nhan | Hanh dong ctia hé thong

Yéu cau hé théng thdng | Hién thi danh séch sinh vién
ké sinh vién di vang di vang theo budi hoc, ngay
hoc, ..

Badng 2.20. M6 ta dién bién thong ké sinh vién ving
uc22.Thong ké sinh vién khong diém danh
-Tén ca st dung: Thong ké sinh vién khong diém danh.
-Tac nhan: admin.

-Muc dich: Thong ké sinh vién di ving trong cac budi hoc, c4c sinh vién
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khong dén 16p diém danh qua cac budi hoc.

-M6 ta khai quat: Dua vao danh sach 16p hoc va budi hoc théng ké ra duoc

cac sinh vién co trong danh sach 16p nhung khong diém danh.

-M6 ta dién bién:

Hanh dong ctia tac nhan

Hanh dong cua hé thong

Yéu cau hé théng thong
ké ra danh sach sinh vién
khong diém danh

Hién thi Qanh sach sinh vien
khong di€ém danh theo budi
hoc, ngay hoc

Badng 2.21. M0 ta dién bién thong ké sinh khéng diém danh

uc23. Nhan dang sinh vién

-Tén ca st dung: Nhan dang sinh vién.

-Tac nhan: Giang vién.

-Muc dich: Tim thong tin cua sinh vién theo ma sinh vién dang ton tai trong

hé théng.

-MBo ta khai quat: Tim dén ma sinh vién, yéu cau hé thong hién thi danh

sach sinh vién can tim.

-MGo ta dién bién:

Hanh dong cta tac nhan

Hanh dong cua hé thong

1.Yéu cau chic nang
nhan dang sinh vién dé
diém danh

2.Hién form nhan dang sinh
vién

3.Chon théng tin buoi
hoc can diém danh co
trong ngay

4.Load dir liéu budi hoc va
hién thi chi tiét budi hoc d6

5.Chon mé camera dé
tien hanh nhan dang va
diém danh

6.M& camera 1én va tién hanh
nhan dang khudén mat va
thong bao két qua nhan dang
I&n man hinh

Badng 2.22. M0 ta dién bién nhdn dang sinh vién
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uc24. Lwu théng tin diém danh cia sinh vién

-Tén ca st dung: Luu thong tin diém danh cua sinh vién

-Tac nhan: Giang vién

-Muc dich: Luu chi tiét théng tin diém danh cua sinh vién 1én hé théng
-Mo ta khai quat: Sau khi nhan dang thanh céng sinh vién phin mém s&
guri chi tiét thong tin diém danh cua sinh vién 1én hé thong va thong bao
két qua diém danh thanh cong.

-MGo ta dién bién:

Hanh dong cta tic nhan | Hanh dong cta hé thong

1.Ty dong 2.Kiém tra xem sinh vién co
trong 16p hoc hay khong.
Néu c6 trong danh sach 16p
thi luu chi tiét thong tin diém
danh cua sinh vién do.

3. Ty dong 4.So sanh thoi gian diém
danh cua sinh vién véi1 thoi
gian bat dau/két thuc budi
hoc, luu két qua vé trang thai
diém danh cua sinh vién 1én
hé thong (C6 mit, mudn,
vang, vang + tiét)

Bdng 2.23. M6 ta dién bién heu théng tin sinh vién diém danh
2.3.2.3. Use case tong quét va phan ra biéu do use case

< Use case tong quat
Khai quat chire ning chinh cta hé thdng. Cac chirc ning nay c6 tinh tong quat
dé dang nhin thay dugc trén quan diém ciia cac tic nhan. Dya vao yéu cau ciia

bai todn ta c6 use case tong quat nhu sau:
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‘
. R B e
=

//// Diem danh sinh vien

%—

Giang vien

User
T Y
(__
Quan lydiem danh
= /"
X Quan lymon hoc
o - \\7//
Bao céo thong ké Quan lysinh vien

Quan ly buoi hoc

Hinh 2.11. Biéu dé usecase tong qudt
% Use case diém danh sinh vién
Tac nhan: admin, giang vién
Diéu kién: Tac nhan phai dang nhap vao hé thong va chon chirc ning nhan
dang, diém danh sinh vién.
M6 ta: Giang vién chon budi hoc, mén hoc co trong ngay sau do tién hanh mo
camera dé nhan dang va diém danh cho sinh vién. Hé théng s& kiém tra va so
sanh khudn mat cta sinh vién voi mo hinh dé dua ra két qua nhan dang. Sau
d6 tir két qua nhan dang, tién hanh so sanh thoi gian nhan dang thanh cong véi
thoi gian bat dau/ két thiic cta budi hoc qua d6 luu thong tin diém danh 1én hé

thong
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<<extend>>

O /\/ AN
- K Chup face sinh vién Gui face sinh vien ve he thong
Camera
0
-
Giang vien ,
«<esend>> 7 o
C o \,/ N\
K - Load model nhén dién
o <<extend>> __Kiem tra va luu thong tin diem
He thong <<inc|‘g‘q,e,>>"‘7 danh

4\‘/,,,,\\ <<include>> /”"\\
So sanh face sinh vien wiface  Dua ra ket qua nhan dang
trong model

Hinh 2.12. Use case diém danh sinh vién
% Use case quan ly giang vién
Tac nhan: admin
Diéu kién: Phai ding nhap vao hé thong.
Mo ta: admin sau khi dang nhap dugc. Tim gidng vién theo mi hodc tén roi
sau d6 co thé tiy chon cac chirc ning tuong tng nhu nhap thong tin khach

hang, x0a thong tin khach hang, stra thong tin khach hang.

Them giang vien

- i —

PN —C >

Admin Sua thong tin giang vien "7Tim giang vien
N Y

Xoa giang vien

Hinh 2.13. Use case qudn ly giang vién
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¢+ Use case quan ly sinh vién

Tac nhan: admin

Diéu kién: Phai ding nhap vao hé thong.

Mo ta: Admin sau khi ding nhap dugc s& tim sinh vién theo ma hoic tén roi
sau d6 c6 thé tiy chon cac chirc ning twong ing nhu nhap thong tin sinh vién,

x0a thong tin sinh vién, stra théng tin sinh vién, 14y anh va huin luyén dit liéu khuén mit.

-7 Thém sinh vién

. 7/,7/77/”/’/77 —— . << eXt en d >>
;< — Xba sinh ién

— e 7<<77in7<7:Iu,o,Ie>,,> —

vy

S~

N

Tim sinh vién

Sua sinh vién
__<<include>>

\\
N

Training data Lay anh sinh vién

Hinh 2.14. Use case quan ly nhan vién
¢+ Use case quan ly mon hoc
Tac nhan: admin
Piéu kién: Phai dang nhap vao hé thong.
Mo ta: Admin sau khi dang nhap duoc. Tim mén hoc theo ma hodc tén roi sau
d6 c6 thé tiry chon cac chiic nang tuong ung nhu nhap thong tin mon hoc, x6a
thdng tin mon hoc, stra thong tin mon hoc. Ngoai ra con ¢6 cac chliic nang

quan ly mon hoc cho sinh vién va giang vién.
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Quan ly mon hoc GV P

{ //

Nhap mon hoc  <<include>>

.

X ; ) _S<include>>

—~7Tim moén hoc

Sua mo6n hoc

\ _ <<include>>

Quan ly mén hoc cua SV Xoa mon hoc

Hinh 2.15. Use case qudn Iy mén hoc
< Use case quan |y budi hoc
Tac nhan: admin
Piéu kién: Phai dang nhap vao hé thong.
M0 ta: Admin sau khi ddng nhap duoc s& tim budi hoc theo mé hodc tén, ngay
roi sau d6 co thé tiy chon céc chiic ning twong ing nhu nhap thong tin budi

hoc ctia mdi mén hoc, x6a théng tin budi hoc, stra thong tin budi hoc.
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D

7 Thém buoi hoc

() o o

7
Admin Sua buoi hoc _~ Tim buoi hoc

Xoa buoi hoc

Hinh 2.16. Use case qudn 1y budi hoc
< Use case quan |y diém danh
Tac nhan: admin
Piéu kién: Phai dang nhap vao hé thong.
M0 ta: Admin sau khi dang nhap duoc. Tim budi hoc theo ma hoic tén, ngay
roi sau d6 co thé tiy chon céc chiic ning twong ing nhu nhap thong tin budi

hoc ctia mdi mon hoc, x6a thong tin budi hoc, stra thong tin budi hoc.
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Sua théng tin diem danh ™

— <\<inﬁC|Ude>>

/ 7\\\? o <<include>> I N
© /// Xoa théng tin diem danh =
X /\ o Tim ban diem danh
" <<include>>
Admin \\> )
N

Xem anh diem danh

Xuat bao cao diem danh ra CSV

Hinh 2.17. Use case Quan 1y diém danh
< Use case bao cao thong ké
Tac nhan: admin
Diéu kién: bang nhap dugc vao hé théng
Mo ta: Hé théng s€ théng ké ra danh sach cac sinh vién di muon, di Véng,
khong diém danh cta cac budi hoc. Tir d6, ngudi quan tri co thé tim kiém

thong tin diém danh theo ngay, 16p, budi hoc va xuat théng ké béo c4o ra file excel.
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D
\\ //’

-

Thong ke sinh vien di mudn
- <<include>>

(ﬂ N ~ <<include>> N

Admin Thong ke sinh vién di vang ,«""7Xuat bao ca ra file CSV

- <<include>>

Thong ke sinh vien khong diem
danh

Hinh 2.18. Use case bdo cdo thong ké

2.3.3. Xay dung biéu dé tuan tuw

Muc dich: biéu dién tuong tac giita nhimg ngudi dung va nhitng dbi twong
bén trong hé thong. Biéu d6 nay cho biét cac thong diép duoc truyén tuan tu nhu
thé ndo theo thoi gian. Thi tu c4c su kién trong biéu dd tuan ty hoan toan twong
tu nhu trong scenario mo ta use case twong ung. [2]

Biéu dién: Biéu d6 tuan tu duoc biéu dién bdi cac d6i twong va message
truyén di gitra cac ddi tuong do.

Trong hé thong diém danh nguoi hoc bang nhan dién khuén mat, ching ta
lya chon biéu d6 twong tac dang tuan tu dé biéu dién cac tuong tac gitta cac ddi
tugng. Pé xac dinh rd cac thanh phan can bo sung trong biéu d6 16p, trong moi
biéu d6 tuan tu caa hé théng quan ly diém danh sé& thyc hién:

- X4c dinh rd kiéu cua d6i tuong tham gia trong twong tac (vi du giao dién, diéu
khién hay thuc thé).
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- Mai biéu @6 tuan tu c6 thé cd it nhat mot 16p giao dién (Form) twong tng Voi

chtrc nang (use case) ma biéu do d6 mo ta.

- M3i biéu d6 tuan ty cd thé lién quan dén mot hoac nhiéu déi twong thuc thé.
Cac dbi tugng thuc thé chinh Ia cac dbi twong cua cac 1op di dugc xay

dung trong biéu do thiét ké chi tiét. Dudi day 1a mot s6 biéu do tuan tu cho céc

chtc nang cua hé thng diém danh sinh vién bang nhan dién khudn mt:

e Biéu d6 tuan tw cho chirc niing ding nhap

i O O O

_ Form dang nhap _- DK Dang nhap

- Nhan vien

Nhap tai tén va pass

Kiémtra tén va pass !

Kiém tra tén va pass

xac nhan thanh

: xac nhan thanh ...

TB thanh céng

Hinh 2.19. Biéu do tudn tw chirc nang ding nhdp

53



e Biéu d@d tuan tw chirc niang nhan dang va diém danh sinh vién

3

- Giang vien Giao dien diem| Maodel nhan CSDL
~-2ang ven danh dang sinh vén

Gui yeu cau diem danh

|
H Kiem tra sinh vien trong model |

P

Tra ve ket qua nhan dien Tim kiem sinh vien va tra ve ket|qua

Kiem tra sinh vien co trong danh sach lop

Tra \e ket qua kiem tra

Luu thdng tin diem danh vao CSDL

Kiem tra sinh vien| da diem danh va tra e ket qua

p—

Tra \e ket qua diem danh

Hinh 2.20. Biéu d6 tudn tw chirc ning nhdn dang va diém danh sinh vién
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e Biéu d6 tuan tw chic ning quan ly gido vién

j(i
: Admin Form Giang Cantroller Database
Mvien
3 Chon chuc nang
Hién thi form yéu cau
Nhap thong tin yéu cau
Gui yéu cau
Xuly yéu cau
P
Thuc hien yeu cau
Tra ve ket qua
Tra e ket qua
Tra \e ket qua

Céap nhat len he thong

Hinh 2.21. Biéu do tudn tu chitc ndng qudn 1y gido vién
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e Biéu d6 tuan ty chic ning quan ly sinh vién

X

_ Admin Form Sinh vien Controller Database

Chon chuc nang

I Hién thi form yéu cau

Nhap thong tin yéu cau
Gui yéu cau
Xuly yéu cau
< 1
Thuc hien yeu cau
Tra ve ket qua 7
Tra e ket qua
Tra e ket qua

Cap nhat len he théng

Hinh 2.22. Biéu dé tudn tw chirc ning qudn 1y sinh vién
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e Biéu d6 tuan tw chikc ning quan Iy mén hoc

: Admin Form M6n hoc Controller Database
Chon chuc nang
Hién thi form yéu cau
Nhap thong tin yéu cau
Gui yéu cau
Xuly yéu cau
- 1
Thuc hien yeu cau
Tra \e ket qua
Tra ve ket qua
Tra \e ket qua

Cap nhat len he théng

Hinh 2.23. Biéu dé tudn tw chirc ning quan Iy mén hoc
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e Biéu d6 tuan tw chirc ning quan ly budi hoc

2

: Admin Form Budi hoc Controller Database

Chon chuc nang

I Hién thi form yéu cau

Nhap thong tin yéu cau
Gui yéu cau
Xuly yéu cau
< 1
Thuc hien yeu cau
Tra e ket qua |
Tra e ket qua
Tra e ket qua

Cép nhat len he théng

Hinh 2.24. Biéu dé tudn ti chire ning qudn Iy buéi hoc
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e Biéu dd trinh tw chirc niing thong ké

i
_ Admin - form Controller Database
thdng ké
Chon chuc nang thong ké H H H

H

Hién thi form thdng ké

Chon thong ké ds sinh vién diem danh

Yéu céu thdng ké sinh vién diem danh

Trdy van DS sinh vién di muon,nghi hoc

Tra @ két qua

Tra @ két qua

Tra \@ két qua

Hinh 2.25. Biéu dé tuan tw chirc néing thong ké

2.3.4. Xay dung biéu do lop
» Xac dinh cac lép tir use case

Xét tir bai toan quan |y ban hang va use case chi tiét da xay dung o trén
chiing ta cd thé liét ké cac 16p co ban nhu khach hang, hang xuat, hang nhap,

phiéu xuat, phiéu nhap, hang, nha cung cap.

> Xé&c dinh cac thudc tinh va mét sé6 phwong thirc co ban

Tir cac 16p xac dinh & budc trén ta c6 thé thay mot sé thude tinh va phuong
thirc co ban nhu trong 16p khach hang thi cé thugc tinh mé khach hang, tén khach
hang, dia chi, dién thoai. L&p hang xuét c6 sb phiéu xuat, tén hang, s6 luong xuat,

don gia. Cy thé nhu hinh sau:
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user Giang Vién Diem Danh Sinh vien
&Emal &Ma GV &:Ma Diem Danh &Ma sV
&password 8Ten GV M3 SV & Ten SV
&Chue danh %Dia chi %Ten sV gcwl ND
Cau hai bao mat S6 DT Lop hoc Lop bien che
%Cau tra loi ] \ &:Gio vao &Ngay sinh
#Them ) &Giora &Gioi tinh
*Them() #Sua() &Mz buoihoc < ____|&Email
Sual) $36a() &4 GV &So dien thoai
*Xoal) $TimKiem() & Trangthai
#TimKiem ) *Them()
#Sua() $Thém()
#X0a() ¥Sua()
&Tim Kiem () *Xoa()
TimKiem ()
\L %LayAnhSV()
Buoi hoe M
. &M4 buoi hoc
Admin Mon Hoc &Ma mon hoc
&:Chuc danh &Ma MH &Gio bat dau
&Ho ten &.Tén MH &:Gio ket thuc
- &Lop tin chié_f_f &Ma GV
:Sya() $Them() $Them()
Xo6a() %Sua() %Sua()
*X0a() ¥X6a()
$Tim Kiem() %Tim Kiem()

Hinh 2.26. Biéu do I6p cdn ciia hé thong

e Biéu a6 Iép cho chiic ndng nhan dién va diém danh sinh vién

O

form Nhan Dang & Diem danh

“Tao Diem Dmh()\ .

DK tim Buoi Hoc Trong ngay

Spdstt Buoi hoe

Spds két qua

Sp.dstt Buoi hoc trong ngay

%xu Iy truy van()
tra v& két qua()

DK Luu Thong tin Diem Danh

& Ds sinh vien Diem Danh
& Ds thong tin Buoi hoc
&Ds két qua

“Xu ly két qua()
%Cap nhat()

Buoi hoc
S»M3 buoi hoc
&sM3 mon hoc
&»Gio bat dau
S.Gio ket thuc
SpMa GV
%Thém()
®5sua()
“xsa()
®TimKiem()
T Sinh vien
SM& SV
Diem Danh &»Tén SV
&sM3 Diem Danh &CMND
SME sV &sLop bien che
& Ten SV &:Ngay sinh
& Lop hoc &:Gioi tinh
&Gio vao EEmail
&Gio ra | &So dien thoai
S»M3 buoi hoc & Trangthai
&Ma GV
%Thém()
“Thém() *3sua()
“sua() “xoa()
*xo0a() ©Tim Kiem()
*TimKiem() S ayAnhsV()

“TrainingData(

Hinh 2.27. Biéu dé 16p cho chitc ndng nhén dién va diém danh sinh vién
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e Biéu a6 Iép cho chirmg ning quan Iy sinh vién

Sinh vien
&Ma sV
& Tén SV
DK Sinh vien QCMND
&:DS sinh vién %hop bien hche
— &DS thuoc tinh Q}Gigca;:_yt ii ;1n
T *Thém() &Email
i e =& Sodien thoai
Form sinh ua() St
vién Xoa() g
:Lay_A_nh() whem
$Tim theo mé() | AL, S
4Tim theo tén() *xoa)
#Tim theo CMNDY) ¥TimKiem()
“LayAnhSV()
$TrainingData(

Hinh 2.28. Biéu do chirc ning qudn 1y sinh vién

e Biéu d6 16p cho chirc ning quan ly giang vién

- . Giang Vién
DK Giang Vien &Ma GV
T & Ds Giang vien & Tén GV
. 8Ds thuce tinh &Dia chi
SO DT
o =
Form Giang vien $Them() ~
E— %Sua() $Them()
Tim theo ma() $Xoal) +Sua()
#Tim theo tén) $Huy() ¥Xoa()
$TimKiem()

Hinh 2.29. Biéu dé 16p cho chitc ndng quan 1y gidng vién
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Biéu d6 16p cho chitc ning quén 1y mon hoc

Form Mon Hoc

“Tim theo ma()
4Tim theo tén()

Mon Hoc
DK Mén Hee &Ma MH
&Ds Mén Hoc & Tén MH
"~ .| &Ds thuoc tinh mon hoc &Lop tin chi
>
$Them() $Thém()
*3ua() %Sua()
$Xoa) $XGa()
SHuy() $TimKiem()

Hinh 2.30. Biéu dé I6p cho chirc nang quan Iy mén hoc

2.3.5. Thiét ké co sé di¥ li¢u

+* Sinh vién

# Name Type Collation Attributes Null
1 IldAuttendance varchar(45) utf8mb4_general_ci No

2 Student_id _/'.9 int(11) Yes
J  Name varchar(45) utfémb4_general_ci Yes
4 Class varchar(45) utf8mb4_general_ci Yes
5 Time_in time Yes
6 Time_out time Yes
7 Date varchar(45) utf8mb4_general_ci Yes
8 Lesson_id int(11) Yes
9 AttendanceStatus varchar(45) utfémb4_general_ci Yes

% Giang Vién

# Name Type Collation Attributes Null Default

1  Teacher_id > int(11) No None

2 Name varchar(45) utfémb4_general_ci No None

3  Phone varchar(43) utf8mb4_general_ci No None

4  Email varchar(45) utf8mb4_general_ci No None

5 SecurityQ varchar(45) utfémb4_general_ci No MNone

6 SecurityA varchar(45) utfémb4_general_ci No None

7 Password varchar(45) utf8mb4_general_ci No None
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«* Mon hoc

# Name Type Collation Attributes Null
1 Subject_id > int(11) No
2 Subject_name varchar(45) utfémb4_general_ci No
3 Class :_,‘n varchar(43) utfdmb4_general _ci No
+» MO6n hoc cua sinh vién

# Name Type Collation Attributes Null

1 Student_id int(11) No

2  Subject_id j.) int(11) No
%+ MO0n hoc cua giang vién

# Name Type Collation Attributes Null

1 Teacher_id 2 int(11) No

2  Subject_id f) int(11) No
s L6p hoc

# Name Type Collation Attributes Null

1 Class > varchar(45) utf@mb4_general_ci No

2 Name varchar(45) utfdmb4_general_ci No
« Admin

# Name Type Collation Attributes Null

1 Account > varchar(45) utfémb4_general_ci No

2 Password varchar(45) utfdmb4_general_ci No
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+» Budi hoc

# Name Type Collation Attributes Null
1 Lesson_id > int(11) No
2 Time_start time Yes
3 Time_end time Yes
4 Date varchar(45) utfémb4_general_ci No
5 Teacher_id int(11) No
6 Subject_id > int(11) No
% Diém danh
# Name Type Collation Attributes Null
1 IdAuttendance > varchar(45) utiémb4_general_ci No
2 Student_id /) int(11) Yes
3 Name varchar(45) utt@mb4_general_ci Yes
4  Class varchar(45) utfémb4_general_ci Yes
5 Time_in time Yes
6 Time_out time Yes
7 Date varchar(45) utf@mb4_general_ci Yes
8 Lesson_id > int(11) Yes
9 AttendanceStatus varchar(45) utt@mb4_general_ci Yes
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% Bicu do Diagram

u & face_recognizer attendance
@ IdAuttendance : varchar(45)
# Student_id - int(11)

@ Name : varchar(45)

£ face_recognizer lesson

ﬁ & face recognizer teacher
i Lesson_id - int(11) ™ @ Teacher_id - int(11)
m Time_start - time @ Name : varchar(45)
5 Cl har(45 \ @ Time_end : time 8 Phone - varchar(45)
2 T ass v.atrc i) \\_‘ () Date : varchar(45) (@ Email - varchar(45)
9 T!"'e—'"ut _":_‘e \ 4 Teacher id - intf11) & SecurityQ - varchar(45)
@ Time_out : time \ # Subject_id - int(11) @ SecurityA : varchar(45)
@ Date . varchar(45)
- @ Password : varchar(43)
4 Lesson id - int(11) \
@ AttendanceStatus - varchar(45) "‘w\
\
\
\‘

\ EQ face_recognizer student

@ Student_id - int(11)
& face_recognizer class

g Class  varchar(45)

@ Dep : varchar(45)
@ Name : varchar(43)

(@ course - varchar(45) \
" @ Year - varchar(45) \

& face_recognizer subject

2 Subject_id : int(11)
2 Semester . varchar(45)

@ Name : varchar(45) \
@ Class - varchar(45) \
(@ Roll - varchar(45)

(@ Subject_name : varchar(45)
1 Class : varchar(45)

& face_recognizer admin

@ Gender : varchar(45)
@ Account - varchar(45)

(@ Dob : varchar(45)

(@ Email : varchar(45) ‘
(2 Password - varchar(45)

faceNecognizes
° &
(@ Phone : varchar(45)

0 face recognizer student_has_subject
4 4 Student_id - int(11)

# Subject_id  ini(11)

teacher_has_subject
# Teacher_id - in{(11)

# Subject_id : int(11)

(2 Address - varchar(45)
(2 PhotoSample - varchar(45)

Hinh 2.31. Biéu do6 Diagram chi tiét
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CHUONG 3. CAI PAT, THU NGHIEM VA PANH GIA

3.1. Moi trwong cai dat
3.1.1 Ngbn ngiz Python

Python 1& mdt ngdn ngit 1ap trinh hudng déi twong, python hoan toan tao
kiéu dong, cap phat bo nhd dong. Muc dich ra doi cua Python 1a cung cAp mot
ngdn ngit 1ap trinh ¢6 ciu trdc rd rang, sang sta, thuan tién cho ngudi méi hoc
lap trinh. Python duoc phét trién bai Guido va Rossum. Phién ban dau tién dugc
phat hanh vao nam 1991. Python duoc 1y cam htng tir ABC, Haskell, Java, Lisp,
Icon va Perl. Python 1a mot ngén ngir théng dich, da nén tang. Mot trong nhing
dic diém doc nhat ciia Python la ngdn ngit nay khong dung dén dau chdm phay,
dau mo-dong ngodc {} dé két thiic cau 1énh hay khéi 1énh, ma cach duy nhat dé
n6 nhan biét mot 1énh 13 ddu thut dau dong. [5]

path: -
self.fd et

self.file. )

self.fingery -

c\assmethod

ef from settings(cls, ¥

: q 5.
debug settmg'

cls(job_dir(s

stﬂseen(self, ’w-, ’

. celf.request i
self. fingerpr

P
fp
ity)

self.fingerprints:
a1f.file: Jritelfp o8, \ bl

- -
£4 rint(sells
got request_FINOCTPL 0 ot { roquest)

Hinh 3.1. Biéu twong va ngén ngir Python
Hién nay Python 13 mét trong nhitng ngén ngit 1ap trinh phd bién nhét thé
gidi. DU ¢6 nhiéu bang xép hang khac nhau, python lubn ding trong top ngon
ngir l4p trinh phd bién nhét cung véi C va Java. Thém vao d6, mic do phd bién

cua python dang c6 xu hudng tang. [5]

Python phd bién khong chi trong phét trién ung dung ma con ca trong

nghién ctru khoa hoc. Vi nhiéu dic diém quan trong, python duoc cong dong
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khoa hoc str dung rong rdi trong cac linh vire nhu 10T, Data Science. Khong nhiéu
ngdn ngir 1ap trinh ¢ thé so sanh véi python vé khia canh nay. Nhu cau viéc lam
lién quan dén 1ap trinh Python rat 16n. Nhiéu cong ty st dung Python nhu Google,
IBM, EA Games. [5]
3.1.2. Méi trwong lap trinh JetBrains PyCharm Community Edition.

Pycharm 1a mot nén tang két két hop dugc JetBrains phat trién nhu mot
IDE (M6i truong phét trién tich hop) dé phat trién cac tmg dung cho lap trinh
trong Python. M6t s6 g dung 16n nhu Tweeter, Facebook, Amazon va Pinterest
sit dung Pycharm dé lam IE Python cua ho. [1]

N\

Hinh 3.2. Biéu tuwéng ciia PyCharm
Pycharm c6 thé chay trén Windows, Linux, hoac Mac OS. Ngoai ra, no
cling chira cac Mo dun va cac goi gitp cac 1ap trinh vién phat trién phan mém
bang Python trong thoi gian ngan vai it cong stec hon. Hon nita, né ciing c6 kha

nang tiy chinh theo yéu cau ctia nha phét trién. [1]

3.2. H¢ thong diém danh nguoi hoc
Str dung thu vién Tkinter trong Python dé thiét ké cac giao dién ctia chuwong
trinh gém tao ctra sO giao dién, nhan trinh bay van ban, hop text, nat 1énh va hién

thi danh sach treeview, cac hop canh bao.
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3.2.1. Giao di¢n dang nhdp

¢ Dang nhap - ] X

Dang nhap

Dang nhap

Hinh 3.3. Giao dién ding nhdp hé thong
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3.2.2 Giao di¢n trang chz

§ He théng nhan dién khuén méat - ] X

R Hé thong nhan dién khuén mat ) Dig wuie |

26-04-2024

-
,'

Hoc sinh — " Diémdanh

=

Théng ké Gi#ao vién

Hinh 3.4. Giao dién trang chii hé thong

3.2.3. Giao di¢n qudn ly sinh vién

¢ sy - o x |

@ Quan ly thong tin Hoc sinh

26-04-2024

Théng tin Hoc sinh H¢ Théng Tim kiém

Théng tin khoa hoc Tim kiém theo: [IDHoc sinh | | ] m

Niam hoc Chon nam hoc ~ ‘ Hoc ki  |Chon hoc ki

1D Hoc sinh Nam hoc Ho tén Lép hec CMND A
2022-23 Luong Thi Thuy ~ €T2301C 132323656
2023-24 DoManhDung ~ CT2301C 12312312

Thong tin 16p hoc 2023-24 Nguyen Manh Ck €T2301C 1231231231

1D Hoc sinh: Tén Hoc sinh: : 2023-24 quyet CT2301C 12321312

2021-22 Le Duy Quang CT2301M 1232097

Lép hoc: CMND l:l 2023-24 Pham Xuan Truor €T2301C 12345
123456

2023-24 Nguyen Dac Duni CT2301C

» 2023-24 VuDan Truona  CT2301C 1232499
Giéi tinh: b Ngiy sinh: 22/05/2021 v
— — Qi o e

Quan Tri Man
O Céinh O Khéng 3nh Cong Nghe P

DIVT

d13 cnpm1

Dien

Lay anh Hoc sinh Training Data

Thém méi | Xoa I Cip nhit I Lam méi

Hinh 3.5. Giao dién qudn Iy sinh vién
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3.2.4. Giao di¢n quan ly gi@ng vién

§ He thong nhan dién khuon mat - [} X

@ Quan ly thong tin gido vién

Théng i gido vien TR — w

D gido vién Tén gido vién seT Email Céu héi bdo mat Trd lgi
Admin 19001235
Ngo Truong Gian 6958592698 giang@epu.edu.c S& thich cla ban Code
Ho tén: Dunge 098889221 dung@gmail.con S&thich ciia ban Kigm tign
Les 06958502 ca@gmailcom  Ban thich 3n gi chiu
SPT: abc 0988 ssas Ban thich an gi meo
Nhat 055565656 nhat2@gmail.cor $& thich ctia ban code
Email: 23 23 23 Ban thich an gi ko
nhat minh 13123 da Ban thich &n gi 12
ad 123 123 Ban thich &n gi 123
12322 123 S& thich cda ban a
123 123 123 S& thich cda ban 123
Cau tra loi: minh a d a S& thich cla ban a

ID giao vién:

Cau héi bao mat:
Password:

BT BT

Hinh 3.6. Giao dién quan ly giang vién

3.2.5. Giao di¢n qudn ly mon hec

@ He thdng nhan dién khuén mat - ] X

@) EEDET Quan 1y théng tin mén
“E

Thong tin mén hoc -z .
gt min T 1

1D Mén hoc Tén mén hoc Lép hoc

ID Mén hoc:

Java
Ces

. Todn cao cip
Lép hoc: TiTueNnen Tao
T

Moén hoc ciia gido vién Moén hoc cia Hoc sinh

D gizovien | | é DGV IDMénhoc é ID Hoc sinh 1D Mén hoc *

2
1

;
3

2

Dgidovien: | | TenGVv: IDHocsinh: | | TénHS: 1
3

ID mén hoc: :l Tén MH: 1D Mén hoc: l:l Tén MH: 3
4

2

6

<

Tén mén hoc:

‘ Tllémlm'ril Xoa | Cip nhit | Lam méi ” = ’ Tllémmliil Xéa | Cip nhat | Lam méi ”

Hinh 3.7. Giao dién quan Iy mén hoc
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3.2.6. Giao dién quan ly lich hec

@ He thdng nhan dién khuon mat - ] X

R Quan ly thong tin lich hoc

Thong tn gido vien S — |

D Budi hoc Gios bét ddu Gids ket thic Ngay D giéo vién 1D Mén hoc
9:30:00 11:30:00 27/04/2023
L 9:30:00 11:30:00 27/04/2023
Gi bt dau: 2:30:00 11:30:00 27/0472023
) 2:30:00 11:30:00 27/04/2023
Gior ket thic: 9:30:00 11:30:00 27/04/2023
9:30:00 11:30:00 27/04/2023
Negay: 26/04/2024 9:30:00 11:30:00 27/04/2023
9:30:00 11:30:00 27/04/2023
1D gido vién: l:l 9:30:00 11:30:00 27/04/2023
9:30:00 11:30:00 27/04/2023
9:30:00 11:30:00 27/04/2023
2:30:00 11:30:00 27/04/2023
N 2:30:00 11:30:00 27/04/2023
1D Mén hoc: ] 930:00 11:30:00 27/04/2023
9:30:00 11:30:00 27/04/2023
Tén Mon hoc: 9:30:00 11:30:00 27/04/2023
21:30:00 22:30:00 02/04/2024

10:00:00 11:00:00 03/04/2024

1D Budi hoc:

Tén gido vién:

Hinh 3.8. Giao dién quan Iy lich hoc

3.2.6. Giao di¢n nhgn dang va diém danh

@ NHAN DIEN KHUON MAT - u} X
( H: th.ng dizm danh khuén m.t )
Min hinh nhjn dié Diém danh thanh céng
Chon Mén/ID buéi hoc: Chon loai Piém Danh: Vio v ‘
ID Hoc sinh:

Tén Hoc sinh:

Thei gian:

- Théng tin budi ho

Lop :

Tén mén hoc/ID Budi hoc:

_ Ban khéng c6 mén hoc nao cin diém danh hém nay ‘ Thei gian:

2

Hinh 3.9. Giao dién nhdn dang va diém danh
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3.2.7. Giao dién qudn Iy théong tin diém danh

@ NHAN DIEN KHUON MAT - [} X

@ Quan ly thong tin diém danh

26-04-2024

Cap Nhit diém danh S

Attendanceld  IDHocsinh  Tén Hoc sinh Lép hoc Giovae Gigra Ngay 1D Bai hoc
V100304202418 Nguyen Van Tron CT2301C 2:26:31 03/04/2024
ID Hoc sinh: V100304202419 Nguyen Van Tron CT2301C 9:44:55 03/04/2024
V10204202417 Luong ThiThuy ~ CT2301C 21:37:29 02/04/2024
Tén Hoc sinh: SV10304202418 Luong Thi Thuy ~ CT2301C 8:50:10 03/04/2024
. $V30204202417 Nguyen Manh Ck CT2301C 2140:17 02/04/2024
Lép hoc: 18 Nguyen Manh Ck CT2301C £:50:09 03/04/2024
§V30304202419 Nguyen Manh CF CT2301C S44:19 03/04/2024
$V40204202417 cT2301C 212710 02/04/2024
Gio ra: $V40304202418 CT2301C 250:11 03/04/2024

19 cT2301C %4415 03/04/2024
$V42903202416 DI3CNPMI 14:19:20 :00: 29/03/2024
. V60304202418 Pham Xuan Truor CT2301C 9:09:06 03/04/2024
Biém danh: 19 Pham Xuan Truor CT2301C g4kt 03/04/2024
ID Bai hoc: SV70304202418 Nguyen Dac Duni CT2301C %00:14 03/04/2024
SV70304202419 Nguyen Dac Dun, CT2301C 94429 03/04/2024
V80304202418 VuDanTruong  CT2301C 9:26:32 03/04/2024

$V80304202419 VuDanTruong ~ CT2301C 9:44:30 03/04/2024
Cip nbit | Lim méi | V90304202418 Ngo Thi Hong Ha CT2301C %:27:04 03/04/2024

19 Ngo Thi Hong Ha CT2301C 9:44:24 03/04/2024

Xoa

ID Piém Danh:

Gi¢ vao:

2

Hinh 3.10. Giao dién quan ly thong tin diém danh
3.2.8. Giao dién théng ké hé théng

# Heé théng nhan dién khuon mat - o X
4 Théng ké hé thén )
~—~~~ S0 Hoc sinh l‘h. So ban diém danh So lan di mudn
| 10 ool 19 11
Hge sinh di mugn Hoc sinh khéng diém danh
o ]| | v , ,
T SR e | seniis |
DSV Tén Hoc sinh Lép hoc Ngay Mén hoc D Bugi hoc
| Luong Thi Thy  CT2301C 03/0472024 Java 18 DSV Tén Hoc sinh Lp Ngay Mén hoc 1D Bugit A
2 DoManhDung  CT2301C 03/04/2024 Java 18 1 Luong ThiThuy ~ CT2301C 27/04/2023 Java 1
3 Nguyen Manh Ct CT2301C 03/04/2024 Java 18 3 Nguyen Manh Ch CT2301C 27/04/2023 Java 1
4 quyet CT2301C 03/04/2024 Java 18 4 quyet Cra301c 27/04/2023 Java 1
5 LeDuyQuang  CT2301M 03/04/2024 Java 18 2 DoManhDung  CT2301C 27/04/2023 Java 1
. PP v marnng - © 6 Pham Xuan Truor CT2301C 27/04/2023 Java 1
< 2 7 Nguyen Dac Dun: CT2301C 27/04/2023 Java 1
) 3 VuDanTruong  CT2301C 27/04/2023 Java 1
Hec sinh ving 9 Ngo Thi Hong Ha CT2301C 27/04/2023 Java 1
D Hoesinh | | ] 10 Nguyen VanTron CT2301C 27/04/2023 Java 1
1 Luong ThiThuy ~ CT2301C 27/04/2023 Java 2
DSV Tén Hoc sinh Lép Ngay Mén hoc D Bugi hoc 3 Nguyen Manh Ch CT2301C 2770402023 Java 2
4 quyet cra01c 27/04/2023 Java 2
2 Do Manh Dung ~ CT2301C 27/04/2023 Java 2
6 Pham Xuan Truor CT2301C 27/04/2023 Java 2
7 Nguyen Dac Duny CT2301C 27/04/2023 Java 2
3 VuDanTruong  CT2301C 27/04/2023 Java 2 .
< - . PR T s s L N Yy
\ J

Hinh 3.11. Giao dién thong ké hé thong
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3.2.9. Chirc ning xem danh sinh vién

11:33:33 AM
26-04-2024

= Manage data

bome  Shre  view | Fure ocs

» > ThisPC > Desktop > DiemDanhSV > HeThongDiemDanh > data v O | Searchdata

# Quick access -~ & 3

A
B Desktop ‘,' 'ﬁ' ‘l‘-'
¥ Downloads - - . -

user3.1jpg user32jpg user33,jpg user3.4jpg user.35jpg user3.6jpg user3.7,jpg user3.8jpg user39,jpg

&I Pictures
1Testchuan
Attendance_CSV
ImageFaceDetect

D Music user3.10jpg user3.11jpg user3.12jpg user3.13jpg user3.14jpg user3.15jpg user3.16jpg user3.17jpg user3.18jpg

@ OneDrive - Personal
= This PC

& Network
user3.19jpg user3.20jpg user3.21jpg user3.22jpg user3.23jpg user3.24jpg user3.25jpg user3.26jpg user3.27jpg

user328jpg user3.29jpg user330jpg user331jpg user332jpg user333jpg user334jpg user335jpg user336jpg

840 items

Hinh 3.12. Chitc nang xem anh sinh vién
3.3. Piém danh thir nghiém
% Ghi danh sinh vién

Nhap thong tin sinh vién sau d6 thu thap dir liéu anh khuoén mat cta sinh vién.

Théng tin Hoc sinh Hé Théng Tim kiém

B .

1D Hoc sinh Nam hoc Hocki Ho tén Lép hoe CMND
2023-24 Hoc kil DoManhDung  CT2301C 12312312
2023-24 Hoc kil Nguyen Manh Ck CT2301C 1231231231
[ Théng tin 16p hoc 2023-24 Hoc kil quyet cT2301C 12321312

ID Hoc sinh: |6 TénHocsiah: [Pham Xuan Truong 2021-22 Hocki| LeDuyQuang  CT2301M 1232097

2 Pham Xuan Truor

B 2023-24 CT2301C

Vu Dan Truong

_ 2023-24 Nao Thi Hona Ha CT2301C 1234511
Gidi tinh: Nam Ngay sinh: 03/04/2015 v
P [ienais wr. e ]| e
i b Ta— |

CT2301C  QuanTriMan
@® Coanh O Khéng anh CT230IM  Cong Nghe P

DIOVT  DIVT
Tén lép hoc: :l DI2QTANM  quan tri an il

DI3CNPM1  d13 cnpm1
Dt2301 Dien

v| Hocki [Hockil

Thém méi I Xoa | Cip nhat I Lam méi ‘

Liy anh Hoc {inh

Hinh 3.13. Nhdp thong tin sinh vién
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n ly thon

Théng tin Hoc sinh Hé Thong Tim kiém

Tim kiém theo: [IDHocsinh_ | |

Hocki |Hockil v

T

Théng tin 16p hoc

ID Hoc sinh:

Lép hoc:

Gidi tinh:

Email:

Pia chi:

@® Céanh

O Khéng dnh

| Luu Sira

Tén Hoc sinh:  Nguyen Dac Dung

D Hoc sinh Ném hoc Hoc ki Ho tén Lép hoc
4 2023-24 Hoc kil quyet cT301C
5 2021-22 Hoc kil LeDuyQuang  CT2301M
6 2023-24 Hoc ki Pham Xuan Truor CT2301C

Nguyen D

VuDanTruong  CT2301C

CMND [23ess | 9 2023-24 Hoc kil Ngo Thi Hong Ha CT2301C

CMND  #

12321312
1232097
12345

1232499

Ngiy sinh: 22/05/2021 ~ <

Liy anh Hoc sinlfy

|
Xoa |

|
Cip nhit | Lam méi

— ‘ Thém méi |

] €

1234511
10 2023-24 Hockil Nguyen Van Tron CT2301C 7653412
v
>
Quin Iy lop hoc
ra—— - |
CT2301C Quan Tri Man
CT2301M  CongNghe P
D120TVT oIvVT
quan tri an nil
D13CNPM1  d13 cnpm1
Dt2301 Dien

2

(

Hinh 3.14. Nhdp thdng tin sinh vién

Quan ly thong

Théng tin Hoc sinh Hé Théng Tim kiém

Laop hoc:

Gidi tinh:

Email:

Pia chi:

@® Céanh

Luwu

Nam v
Truong@321
O Khéng nh

Tim kiém theo: [IDHocsinh v| | | > tc
-
1D Hoc sinh Nam hoc Hoc ki Ho tén Lép hoc MDA
4 202324 Hocki | quyet cr301c 12321312
s 2021-2 Hocki | LeDuyQuang  CT2301M 1232097
1 |]e 2023-24 Hocki | Pham Xuan Truor CT2301C 12345
Tén Hoc sinh: 7 2023-24 Hoc ki | Nguyen Dac Dun: CT2301C 123456

Vu Dan Truong c

CMND 9 2023-24 Hockil Ngo Thi Hong Ha CT2301C

10 2023-24 Hockil Nguyen Van Tron CT2301C

1234511
7653412

Ngay sinb: 2210512021 v <

SPT: 452123

Quain Iy lép hoc

b

CT2301C
CT2301M

TR —

D12DTVT

D13CNPM1
Dt2301

Thém méi | Xoa |

Cap nhat | Lam moi
~ ] 1<

Tén
Quan Tri Man
Cong Nghe P
Cong Nghe p
DIVT

quan tri an nii

d13 cnpm1
Dien

Hinh 3.15. Nhdp thong tin sinh vién
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Hé Théng Tim kiém

Tim kiém theo: [IDHocsinh | | | at ci

ID Hoc sinh Nam hoc Ho tén Lop hoc CMND »
20324 quyet cm30ic 12321312
02122 LeDuyQuang  CT2301M 1232007
Thing tin Iép hoe 202324 Pham Xuan Truor CT2301C 12345

1D Hoc sinh: Tén Hoc sinh: | Ngo Thi Hong Hanh A Rty BacDiy. CIANC 1200
CT2301C 1232499

Thong tin Hoc sinh

v| Hocki [Hockil

2023-24 Vu Dan Truong

#p hoc: CMND 9 Hocki | Ngo Thi Hong Ha C
' Nguyen Van Tron CT2301C 7653412

Gidi tinh: Ngay sinh: 22/05/2021

Email: @123 SBT: ’ Quin ¥ 16p hoc

Tén
Quan Tri Man
@® Céanh O Khéng dnh Cong Nghe P

T i Coghper

D120TVT DTVT

e — N
D13CNPM1  d13 cnpm1
Dt2301 Dien

T ] B T B |

=] —
] <

Dia chi: Hai Phong

Hinh 3.16. Nhdp thong tin sinh vién

~Hé Théng Tim kiém

Tim kiém theo: [IDHocsinh v | | |

D Hoc sinh Nam hoc i Ho tén Lép hoc CMND A
2023-24 i quyet cT2301C 12321312
2021-22 i LeDuyQuang  CT2301M 1232007
2023-24 ocki Pham Xuan Truor CT2301C 12345

Tén Hoc sinh: Nguyen Van Trong 2023-24 d Nguyen Dac Duni CT2301C 123456
d CT2301C 1232499

2023-24 0 Vu Dan Truong
CMND 7653412 2023-24 Q Ngo Thi Hong Ha CT2301C 1234511
Ngay sinh: 03/04/2024 M

Email: SPT: Quin Iy 16p hoc

Dia chi: i [Lop 6p ho Ten
Quan Tri Man

Thoéng tin Hoc sinh

|| mocw [Heewr

@® Céénh Cong Nghe P

Lop hoc: Cong Nghe p
DIvVT

DI2QTANM  quan tri an nii
DI3CNPM1  d13 cnpm1
Dr2301 Dien

Tén l6p hoc:

raining Data

Hinh 3.17. Nhdp thong tin sinh vién
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% Huan luyén dir li¢u vira tao

10:01:31 AM

@

Thong tin Hoc sinh

Hé Théng Tim kiém —~

Théng tin kho hoc Tim kiém theo : [ID Hoesinh | | |
Nam hoc  |Chon nim hoc V] Hocki  |Chon hoc ki v |
D Hoc sinh Ném hoc Hoc ki Hotén Lép hoc cMND A |
A 4 2023-24 Hoc kil quyet cT2301c 12321312 I
Y\ 5 2021-2 Hoc kil LeDuyQuang  CT2301M 1232097
& Théng tin 16p hoc .
6 2023-24 Hoc kil Pham Xuan Truor CT2301C 12345
[ | || DHEgcsinn: 11 Tén Hoc sinh: 7 2023-24 Hoc kil Nguyen Dac Dun: CT2301C 123456
Vi 8 2023-24 Hoc kil VuDanTruong  CT2301C 1232499
Lép hoc: [ 7] oo ] Se 202324 Hoc kil Ngo Thi Hong Ha CT2301C 1234511 .
¢ Ketqua X Hoc kil Nguyen Van Tron CT2301C 7653412
|v
Gidi tinh: Nam ~|  Ngay sinh: 03/04/2024 v P > | =
“ Training dataset Completed | —— E
P — ——— b ——
R
Quan Tri Man
O 6 dnh O Khéng énh CT2301M  CongNgheP
B DI2OVT  DWVT
R R R R RSN ————— DI3CNPM1  d13 cnpmi
' Dien LS
BN ‘ Liy anh Hoc sinh Training Data | [
Thém méi | Xoa | Cip nhit | Lam méi
] [« 2 |
Hinh 3.18. Hudn luyén dit liéu
@, e R . °A
+ Diém danh sinh vién
@ NHAN DIEN KHUON MAT - ] X
Hé thong diém danh khuén mat
Mén hinh nhin dién Diém danh thanh céng
Chon Mén/ID budi hoc:  Java, /0 Chon loai Diém Danh: Vio

ame:Pham Xuan Truong

- |

|
A
1

__ Théng bao: Hoc sinh: Pham Xuan Truong da diém danh vao I6p thanh cong mén hoc Java ‘

Mo Camera

v

Dong Camera

IDHocsih: | 6
Tén Hoc sinh: Pham Xuan Truong
Thési gian: [ ooam
Théng tin budi hoc
Lop: CT2301C
Tén mén hoc/ID Budi hoc:  Java /19
Thoi gian: 10:00:00 - 11:00:00

Hinh 3.19. Diém danh sinh vién
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Hé théng diém danh khuén mit

Mén hinh nbin dién Piém danh thanh céng

Chon Mén/ID budi hoc:  Java, /0 Chon logi Diém Danh: Vio

ID Hoc sinh: 8
Tén Hoc sinh: Vu Dan Truong
Thei gian: 09:44:30

~Théng tin budi hoc

Lop:

Tén mén hoc/ID Budi hoc:

_ Théng bao: Hoc sinh: Nguyen Dac Dung da diém danh vao Iép thanh cong mén hoc Java Thoi gian:

CT2301C

Java /19

10:00:00 - 11:00:00

A sames “

Hinh 3.20. Diém danh sinh vién

Hé théng diém danh khuén mit

Man hinh nhan dién [ Piém danh thanh cong

Chon MéwID buéi hoc:  Java, /0 Chon loai Diém Danh: Vio

ID Hoc sinh: 8
Tén Hoc sinh: Vu Dan Truong
Thei gian: 09:44:30

 Théng tin budi hoc
Lop :

Tén mén hoc/ID Buéi hoc:

_ Théng bao: Hoc sinh: Nguyen Dac Dung da diém danh vio 16p thanh céng mén hoc Java Théi gian:

CT2301C

Java /19

10:00:00 - 11:00:00

M@ Camera " Dong Camera

Hinh 3.21. Diém danh sinh vién
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Hé théng diém danh khudn mit

(Min hinh nhin dién Diém danh thanh cong

Chon MéwID budi hoc:  Java, /0 Chon logi Diém Danh: Vio

ID:8
.Name:Vu Dan Truong ‘ DR | 0

| Tén Hoc sinh: Vu Dan Truong

Théi gian: 09:44:30

Théng tin budi hoc

[ Lop: €T2301C

Tén mén hoo/ID Budi hoc:  Java /19

_ Théng bao: Hoc sinh: Vu Dan Truong da diém danh vao I6p thanh cong mén hoc Java ‘ Thoi gian: 10:00:00 - 11:00:00

Hinh 3.22. Diém danh sinh vién

Hé théng diém danh khudén mat

Man hinh nhin dién Piém danh thinhcéng

Chon Méw/ID budi hoc:  Java, /0 Chon logi Piém Danh: Vio

ID Hoc sinh: 8
Tén Hoc sinh: Vu Dan Truong
Thoi gian: 09:44:30

e:Ngo Thi Hong Hanh

Unknow Face =

Théng tin budi hoc

Lop : CT2301C

Tén mén hoc/ID Bubihoc:  Java /19

__ Théng bao: Hoc sinh: Ngo Thi Hong Hanh da diém danh vao I6p thanh cong mén hoc Java ‘ ‘ Thoi gian: 10:00:00 - 11:00:00

e «

Hinh 3.23. Biém danh sinh vién
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Hé théng diém danh khudn mat

Mén hinh nhin dién Piém danh thanh céng

Chon Mén/ID budi hoc:  Java, /0 Chon logi Diém Danh: Vio

0
‘jne:Nguyen Van Trong DHeeswh: [ 10

Tén Hoc sinh: Nguyen Van Trong

Thoi gian: 09:44:55

Théng tin budi hoc

Lop : CT2301C

Tén mén hoc/ID Budi hoc: ~ Java /19

_ Théng bao: Hoc sinh: Nguyen Van Trong da diém danh vao I6p thanh cong mén hoc Java ‘ Thoi gian: 10:00:00 - 11:00:00

M Camers b

Hinh 3.24. Diém danh sinh vién

3.4. Panh gia mo6 hinh sau thir nghiém

% Uu diém:
- Nhan dang khudn mit sinh vién kha tét.

- Thoi gian diém danh nhanh.
- Théng ké duoc thdng tin sinh vién diém danh.

% Nhuoc biém:
M6 hinh van con nhan dinh chua chinh xac & mét vai truong hop:

- G6c mat nghiéng hoac khéng nhin truc dién vao camera.
- Thay dbi kiéu toc.

- Anh sang moéi trudng thay doi.
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KET LUAN

Két qua dat duoc
Qua qua trinh thuc hién dé tai theo nhiém vu va yéu cau dit ra ban dau, sinh

vién da hoan thanh va dat mot sb két quasau:

> Thuc hién duoc viéc diém danh sinh vién mot cach khoa hoc.

» Tim hiéu cac phuong phap nhan dién khudn mit co ban.

» Tim hiéu dugc thu vién anh s6 OpenCV.
Luu trit duoc thong tin cac sinh vién di hoc mot cach te dong theo budi hoc.
Nhan dién dugc hinh anh céc sinh vién mét cach khé tot qua nhan dién khubn mét.
Phan tich thiét ké duoc hé thong.

Xay dung duoc hé théng diém danh sinh vién bang nhan dién khuén mit.

vV V V VY V

Théng ké duoc danh sach c4c sinh vién vao ra I6p hoc mét cach nhanh chong.

Nhuwoc diém ciia mé hinh
» Viéc nhan dién cac khudn mit con han ché mot s6 goc nhin.

» Thuat toan str dung chua duogc téi wu.

Hwéng khic phuc tiép theo
> Cai thién thuat toan dé viéc nhan dién duoc nhanh hon.
> Cai thién goc nhin dé camera bat duoc day da goc khia canh khudn mat.

> Xay dung website gilp sinh vién kiém tra duoc viéc diém danh.

80



TAI LIEU THAM KHAO
[1] Tran Dang Hung (2022), Giéo trinh lap trinh python, NXB Dai hoc su pham.

[2] Lé Vian Phung (2018), Co s& dif liéu quan hé va cong nghé phan tich thiét ké,
NXB Théng tin va Truyén thong.

[3] Daniel Lélis Baggio et al (2012), “Mastering OpenCV with Practical
Computer Vision Projects”, NXB Packt Publishing.

[4] https://hpu.edu.vn/
[5] https://vi.wikipedia.org/wiki/Python_(ngdn ngit 1ap trinh)
[6] https://neptune.ai/blog/object-detection-algorithms-and-libraries

[7] Himanshu Singh (2019), “Practical Machine Learning and Image Processing:
For Facial Recognition, Object Detection, and Pattern Recognition Using
Python”, NXB Apress.

81


https://neptune.ai/blog/object-detection-algorithms-and-libraries

