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LOI NOI PAU

Trong xu hudng phat trién khong ngimg ciia nén cong nghé hién dai tién tién ngay
cang phat trién trong nhitng thap ky qua, cong nghé k¥ thuét chinh x4c cang ngay phat
trién vuot bic theo. Ddng nghia véi viéc d6 1a nén gido duc ngay cang duoc nang cao.
M4y méc dan thay thé strc lao dong ciia con ngudi, gitip con ngudi ¢6 thé lam viée chuan
xac hon hét trong moi linh vuc: cong nghiép, nong nghiép, y té,... Cac vi mach véi kha
nang tich hop ngay cang 16n, téc do xir Iy ngdy cang duoc nang cao va chinh xéc, gia
thanh ré hon. Ban déu, cac bd dugc ché tao v6i nhitng chirc ning chuyén dung, dan dan
moét linh kién da ning ra doi. Tiép theo d6 13 nén tang AL tri tué nhan tao ra doi, gitp
chung ta c6 thé phan tich dwgc moi tinh hubng va diéu khién chuin xac moi cong viéc,
huéng dén cong nghé 4.0 trong hién tai va twong lai, duoc ing dung trong rat nhiéu linh

vue.

Doi song xa hoi ngay mot thay doi, bén canh nhitng tién bo thi cc van dé ciing nay
sinh cang nhiéu, dic biét 1a khi quy mo hoat dong cua to chirc nén gido duc dang ngay
dugc md rong. Trong nhidu trudng hop, viée chinh xac trong két qua hoc tap ngay cang
dugc dé cao, 1am cho cic giang vién mat kha nhiéu thoi gian dé co duoc do tap trung
chdm bai thi mot cach chinh xac nhat. Do d6, cac hé théng Al, tri tu€ nhan tao hi¢n nay
c6 thé gitp cho con ngudi dé dang hon trong viéc chinh x4c trong qua trinh danh gia
hoc sinh, sinh vién qua céac bai thi dé dam bao tinh cong bang, xac thyuc, dic biét d6 1a

su tién bd vuot bac cua nén gido duc nudce nha.

Bang mot ¥ tudng co tinh chét tng dung cao trong thuc té ciia nén gido duc Nudc
nha, chiing em lya chon dé tai: “THIET KE VA CHE TAO MAY CHAM THI UNG
DUNG XU LY ANH” truc tiép do giang vién .... hudng dan. Hé théng c6 kha ning
chdm bai thi tric nghiém tu dong theo khudn mau cua gidy thi tric nghiém. Duéi su
diéu khién va xir Iy ctia hé théng nay gitip cac gido vién, giang vién c6 thé ung dung
chdm bai thi chinh xéc, qué trinh cham thi tric nghiém s& duogc dién ra nhanh hon, chinh

xac hon, dam bdo va hi¢u qua hon.

Ching em xin chan thanh cam on!



MO DAU
- Ly do chon dé tai:

Trong thoi dai céng nghé sb phat trién manh mé, viéc tmg dung cac tién bo ky thuat
vao qué trinh gido duc va kiém tra danh gia 1a mot xu hudng tit yéu. Mot trong nhimng
van dé quan trong trong gido duc hién nay 1a lam thé nao dé chdm thi mot cach nhanh
chong, chinh x4c va hiéu qua, dic biét 1a dbi voi cac ky thi tric nghiém véi s6 luong thi
sinh dong d4o. Phuong phap chdm bai truyén thong bang tay khong chi tén nhiéu thoi
gian va cong strc clia giam khao ma con dé dan dén sai so6t. Bé khic phuc nhirng han
ché nay, viéc ing dung cong nghé xir Iy anh vao chdm bai thi tric nghiém ty dong da

tré thanh mot giai phap kha thi va mang lai nhiéu loi ich.

Cong nghé xtr Iy anh cho phép nhan dién va phan tich cac ky hiéu dugc danh dau trén
bai thi, tir d6 dua ra két qua chdm bai mot cach nhanh chong va chinh xac. Diéu nay
khong chi gitp giam thiéu thoi gian va chi phi trong cong tac chim thi ma con dam bao
tinh khach quan va minh bach. Hon nita, hé théng cham bai tu dong co thé xr 1y mot
luong 16m bai thi trong thoi gian ngan, giam ap lyc cho giam khao va dam bao két qua

chinh xéc, cong bang cho cac thi sinh.

Chon dé tai “THIET KE VA CHE TAO MAY CHAM THI UNG DUNG XU LI ANH”
nham muc dich nghién ctru va phat trién mot hé théng cham bai ty dong ing dung cong
nghé xir 1y anh, chiing em hy vong s& cung cdp mot giai phap hiéu quéa cho van dé cham
thi trong gido duc. Bao cdo nay sé trinh by qua trinh nghién ctru va phat trién hé thong
cham bai thi tric nghiém tu dong, bao gdm: tong quan vé cong nghé xir Iy anh va ung
dung trong chdm bai thi, thiét ké va trién khai hé thong chim bai thi tw dong, két qua
thir nghiém va danh gia hiéu qua cua hé thdng. Qua do, ching em hy vong s& cung cip
mot cai nhin tong quan vé tiém ning tng dung cong nghé xir 1y anh trong gido duc va

g6p phan vao viéc nang cao chat lugng va hi€u qua ctua cong tac kiém tra danh gia.
- Muc tiéu nghién ciru

Thiét bi chidm bai thi tric nghi¢m tu dong la hé théng 6 thé duoc sir dung rong rai
trong moi truong hoc dudng trong thoi gian sip toi. Giai phap thong minh nho tri tué
nhan tao thyc hién gitip con ngudi phén tich chuan xac va nhanh hon. Giai phap nay da
duogc nudce ngoai thyc hién rAt nhiéu va rong rai, nhung & Viét Nam van con han ché do
van con nhiéu sai s trong hé théng xir 1y va thuc hién chua dugc tdi wu hoa 1 cach toi
da nhat.

Day 1a hé thong hoan toan ty dong, nhung van phai co sy giam sat cliia ngudi thuc

hién. Tur y tudng ban dau, dua vao nhiing kién thtrc d3 duoc hoc, nhom bét dau tién hanh



tim hiéu nhiing 1y thuyét lién quan dén xur Iy anh va sau do6 bt tay vao thiét ké va lap

trinh thuc t& v6i cac yéu cau co ban nhu sau:
Tim hiéu cong nghé xur 1y anh:
- Tbdng quan xir 1y anh.
- Phan tich va lya chon cac phuong phap xu 1y anh.
- Tim hiéu tmg dung xtr 1y anh trong thuc té.
- Tim hiéu thuit toan diéu khién dong co bang Arduino.
- Tinh toan thiét ké hé thong di chuyén gidy bang truc.
- Thiét ké phan mém.
- Tinh toan thiét ké khung thiét bi.
- Poi twong va pham vi nghién ciru
Téng quan 1y thuyét vé Python va Pycharm.
Téng quan 1y thuyét vé Arduino.
Céch dung ngon ngir Python va cac thu vién lién quan.
Qua trinh cai dit va két ndi phan cing ctia md hinh.

Thiét bi chim bai thi tric nghiém ty dong chi duoc Gng dung rong rii trong moi truong
gido duc dé hd tro cho gido vién trong qua trinh cham bai thi cta thi sinh. Thiét bi gitip

xtr Iy va cho ra két qua chuan xac cac cu tra 101 cua cac thi sinh d3 chon trong bai lam.
- CAu triic bao cio bao gom:

L&i n6i dau - Muc luc - Danh sach bang biéu va hinh anh - Danh sach cac ky tu, chit
viét tat

Chuong 1: Téng quan vé may cham bai thi tmg dung xtr 1y anh

Chuong 2: Gi6i thiéu vé Arduino va cong nghé xir Iy anh

Chuong 3: Thiét ké va thi cong may chim thi ing dung xir 1y anh

Chuong 4: Chuong trinh diéu khién may cham bai thi tric nghiém tuy dong

Danh gia két qua thyc hién dé tai

Két luan va hudng phat trién

Tai liéu tham khao



Pé tai : Thiét ké may va ché tao may chdm thi img dung xtr Iy 4nh

CHUONG 1: TONG QUAN VE MAY CHAM BAI THI UNG DUNG XU
LY ANH
1.1 Tinh cip thiét cia d@ tai

Trong vai nam tr¢ lai day, ké tir ndm 2017, cac mén hoc nhu Toan, TH hop Khoa hoc
Tu nhién (gdm Vat 1y, Hoa hoc, Sinh hoc), T6 hop Khoa hoc X4 hoi (gém Lich str, Pia
1y, Gido duc coéng dan), va Ngoai ngit di chuyén sang hinh thirc thi tric nghiém trén
gidy thi do B Gido duc va Dao tao Viét Nam quy dinh. Hinh thirc nay duoc ap dung dé
x¢ét tuyén vao cac truong Cao déng va Pai hoc. Viéc chdm thi tric nghi¢m doi héi do
chinh x4c cao va téc d6 xur Iy nhanh, va néu khong c6 sy hd tro cia may moc, qua trinh
chim thi s& tré nén rt phirc tap va mat nhiéu thoi gian cho gido vién va giang vién.
Cham thi thu cong khong chi tén nhiéu thdi gian ma con dé dan dén sai sét, anh huong

nghiém trong dén két qua cua thi sinh.[13]

Pé giai quyét van dé nay, viéc sir dung cong nghé cham thi bang tia hong ngoai da
dugc ap dung, nhung phuwong phap ndy van con nhiéu han ché va chua duoc t6i wu hoa
hoan toan. Trudc nhu cau thuc té ndy, cung véi doi hoi vé do chinh x4c cao trong cong
tac cham thi, su phat trién manh mé cua tri tué nhén tao (AI) da mang lai nhitng co hoi
m&i. Nhan thay tiém ning cua Al trong viéc cai thién qua trinh cham thi, chiing em da
quyét dinh thuc hién dé tai: “THIET KE VA CHE TAO MAY CHAM THI UNG DUNG
XU'LY ANH”.

Pé tai ndy nham muc dich phat trién mot hé thong cham thi tw dong dé dép ing nhu
cAu ngay cang cao cua nén gido duc. Hé thong nay khong chi giup nang cao do chinh
x4c trong qua trinh chdm thi ma con giam tai cong viéc cho gido vién va giang vién, tir
d6 tang hiéu suat va do tin cy ciia két qua cham thi. Hon nita, viéc 4p dung hé thong
chim thi tu dong s€ gop phén thac déy su phat trién khoa hoc ky thuat, dua nén gido duc
ctia chiing ta tiép can gan hon véi cac cong nghé tién tién cia cudc cach mang cong
nghiép 4.0. Ching em tin rang dy 4n ndy s& dong gop tich cuc vao viéc nang cao chat
lugng gido duc va xay dung mot h¢ théng gido duyc hién dai, tién tién.

1.2 Tong quan vé tinh hinh nghién ctru

M4y chdm bai thi tric nghiém tu dong 1 mot céng cu hd tro quan trong trong qué
trinh cham thi trac nghiém, st dung cic miu da thiét ké sin, trong tu nhu nhirng mau
dung trong cac ky thi hién nay. Hinh thtrc tra 101 cua thi sinh 1a chon mét trong bdn

phuong an ding, va cac bai lam cung véi dap an duoc quét vao may tinh thong qua may
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quét anh hoic webcam két nbi qua USB. Thiét bi ndy s& xtr Iy va phan tich hinh anh dé

dua ra két qua mot cach chinh xac.

M4y chdm bai thi tric nghiém tir dong duogc thiét ké dua trén nén tang may tinh ca
nhan (PC) két hop v6i may quét thong thuong. Thiét bi nay thuc hién chirc ning cua
mot may chim phiéu tra 10 tric nghiém chuyén dung, tuan theo tiéu chuin do Cuc Khao
thi (Bo Gido duc va Pao tao) ban hanh. Qua trinh chdm thi anh va nhan dang diém s&
trich xudt thong tin can thiét tir cac phiéu lam bai thi, ddm bao d6 chinh xac va hiéu qua

trong qua trinh chim diém.

bé ngdn chan gian l1an trong thi cir, may cham thi tyu dong c6 kha nang st dung nhiéu
dé thi khac nhau trong cting mot budi thi. Thiét bi ciling c6 thé chim dong thoi nhicu
moén thi va ty dong xép diém cua tirng moén vao co so dit liéu két qua thi. Két qua sau

d6 duoc xuat ra file Excel, gitip gido vién va can bo dé dang quan 1y va xir Iy thong tin.

Pé dam bao tinh bao mat va tranh gian 14n trong qua trinh chim thi, may cham thi ty
dong tich hop cong nghé ky dién tir. Cong nghé nay kiém tra tinh trung thuc cua céc file
dir liéu két qua thi, phat hién moi thay d6i du 1a nho nhat. Khi chirc ning nay dugc két
nbi véi mang, bat ky ai cling c6 thé kiém tra tinh x4c thyuc cta thong tin trong phiéu bao
két qua thi ciia bat ky thi sinh nao, dam bao sy minh bach va cong bang trong qua trinh

chim thi.

Nhin chung, sy phét trién ciia may cham bai thi trac nghiém tu dong ing dung cong
nghé xtr 1y 4nh d mang lai nhiéu loi ich cho nganh gido duc. N6 gitip giam bét ganh
nang cho gido vién, tdng do chinh xéac va tdc dd cham thi, déng tho1 dam béo tinh cong

bang va minh bach trong cac ky thi.

bat dau bang viéc may quét chuyén d6i phiéu bai 1am tir gidy sang dang file anh. Sau

d6, cac thuat toan xir Iy hinh Tong quan vé cic phuong phap

Trong viéc chdm bai thi tric nghiém tu dong, c6 nhiéu phuwong phap va giai phap da
dugc nghién ciru va ap dung trong thuc té. Dudi day 14 tong quan vé cac phuong phap
va giai phap chinh, bao gébm wu nhugc diém cua timg phuong phap:

1.2.1 Sir dung cong nghé xir ly 4nh

M4y chdm bai thi tric nghiém tu dong ing dung cong nghé xir 1y anh 12 mot hé thong
st dung cac ky thuat xir ly anh va tri tu€¢ nhan tao dé nhan dién va chdm diém cac bai thi
trac nghiém. Hé thong nay nham giam thiéu sy can thiép ciia con ngudi, ting cudng do

chinh xéc va hiéu qua trong qua trinh cham thi.
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- Quy trinh hoat dong

Quét bai thi:

Str dung may quét hodc may anh: hé théng str dung may quét hoic may anh dé chup anh
cac bai thi tric nghiém.

Luu trit anh: cac hinh anh nay duoc luu trir dudi dang ki thuat s6 dé xu 1y tiép theo.
Tién xir 1y anh:

Loc nhiéu: loai bd cac yéu t6 nhidu trong hinh anh nhu vét ban, gip nép, hay bong mé.
Chinh sira d6 twong phan va sang t6i: can bang d6 twong phan va do sang tdi ciia hinh
anh dé 1am rd cac chi tiét.

Nhén dién va phan doan hinh anh:

Xéc dinh ving chtra dap an: sir dung céc thudt toan xir Iy anh dé xac dinh cac vung chira
dap an trén bai thi.

Phén doan hinh anh: tach riéng timg 6 ma sinh vién, ma dé va 6 dap an dé xir 1y.

Nhan dién dép an:

Nhén dang ky tu quang hoc (OCR): céng nghé OCR duoc st dung dé nhéan dién cac ky
tw hodc du higu da to.

Phan loai dap an: xac dinh xem 6 dap an nao da dugc to, tr 46 so sanh vdi dap an chinh

xéac dé cham diém.

Tinh diém va xuat két qua:

Tinh diém tu dong: hé thong tu dong tinh diém dya trén sb luong dap an dang.

Xuat két qua: két qua duoc xuit ra dudi dang bang diém hoic cac bao céo phén tich.

- Uu diém:

Do chinh xac cao: giam thiéu sai sot do con nguoi giy ra.

Tiét kiém thoi gian: xir Iy hang ngan bai thi trong thoi gian ngan.

Tu dong hoa toan bd quy trinh: giam thiéu su can thiép ctia con ngudi, téi vu hoa quy
trinh cham thi.

Phén tich dir liéu: cung cip cic bao cao chi tiét, hd tro gido vién trong viéc danh gia va

cai thién chat luong giang day.
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- Nhuoc diém:

Chat lugng hinh anh: hinh anh dau vao can co chit luong tdt dé dam bao d6 chinh xac

trong nhan dién va cham diém.

Xtr 1y da dang bai thi: hé thong can c6 kha ning xir Iy cac dinh dang bai thi khac nhau

va céc kiéu t6 dap an khac nhau.
1.2.2 Sir dung cong nghé cam bién carbon

Cong nghé cam bién carbon 13 mét trong nhitng phuong phap méi va sang tao trong
viéc cham bai thi trac nghiém. Cam bién carbon c6 kha ning nhan dién cac vung t6 dam
do d6 dan dién thay doi, giup xac dinh cac dap an mét cach chinh xac va nhanh chéng.
Duéi day 1a ké hoach thiét ké va ché tao phan mém cham bai thi tric nghiém bang cam

bién carbon
- Quy trinh hoat dong:
Chuan bj bai thi:
Céc bai thi dugc in v6i cac 6 dap an dic biét thiét ké dé twong thich véi cam bién
carbon.
Thu thap dir li¢u:
Hoc sinh hoan thanh bai thi bang cach t6 cac 6 dap an.
Cam bién carbon trén mdi 6 dap an nhan dién sy thay ddi dién tro va guri dir ligu dén
b¢ diéu khién.
Xu ly dir ligu:
Bo diéu khién trung tdm thu thap dit liéu tir cac cam bién.
Phan mém phan tich dir li¢u dé xéac dinh céc 6 duoc to va so sanh véi dap an dang.
Cham diém va xuit két qua:
Tinh toan diém s dua trén sé luong dép an dung.
Két qua dugc luu trir trong co so dir liéu va hién thi trén giao dién ngudi ding.

- Uu diém:

e DJ chinh xac cao: nhan dién chinh xac cac 6 duoc to dam.

e Toc do nhanh: xir Iy nhanh chéng va cham diém ngay lap tirc.
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e Tiét kiém chi phi: giam chi phi nhan cong va thdi gian cham thi thu cong.
- Nhuoc diém:

Thiét ké phan cing: dam bao cam bién carbon hoat dong chinh x4c va dong nhét trén

toan bo phiéu thi.

Xtr 1y nhiéu: xir 1y cac van dé nhiéu va do chinh xac ctia cam bién.

Bao mat dit liéu: dam bao an toan va bao mat cho dir liéu bai thi va két qua.
1.2.3 Sir dung cong nghé phan mém

Phan mém cham bai thi trac nghiém bang Gmg dung 1a mot giai phép tién loi, sir dung
cong nghé di dong va xir Iy anh dé ty dong chim diém céc bai thi tric nghiém. Hé thong
nay co thé sir dung camera cua di¢n thoai thong minh hodc may tinh bang dé quét bai

thi va x4c dijnh dép an, tir &6 chim diém mot cach nhanh chéng va chinh xéc.
- Quy trinh hoat dong:
Chuan bj bai thi:
Thiét ké phiéu thi trac nghiém vai cac 6 dép an d& nhan dién béng camera.
Quét bai thi:
Mo tng dung va sir dung camera cua thiét bi di dong dé chup anh bai thi.
Ung dung tu dong can chinh va tién xt 1y hinh anh dé chuédn bi cho budc nhan dién.
Nhan dién va chim diém:
Ung dung nhan di¢n cac 6 dap an da to, so sdnh vo1 dap an chinh xac va tinh diém.
Két qua cham thi dugc hién thi ngay trén ing dung.
Luu trit va xuit két qua:
Két qua duoc luu trit trong co so dit liéu cua tng dung.
Néu can, két qua c6 thé dugc xuit ra dudi dang bao co hoic dong b voi may chu.
- Uu diém:
e Tién loi: chdm bai thi moi lic, moi noi chi véi mot thiét bi di dong.
e Nhanh chéng: xir Iy va chim diém trong vai gidy sau khi quét.
e Tiét kiém chi phi: khong cin dau tu vao thiét bi phan cing chuyén dung.

- Nhuwoc diém:
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Chat luong hinh anh: can dam bao camera c6 chét luong du tdt dé nhan dién chinh xac.

X 1y nhiéu: can c6 thuat toan manh dé xu 1y cac y€u t6 nhicéu nhu dnh sang kém, goc

chup khong déu.
1.2.4 Tiéu chi ctia dé tai

Trong pham vi d& tai "thiét ké va ché tao may chim thi &ng dung xir 1y dnh",
chung em hudng dén nhiing tiéu chi sau ddy dé lwa chon giai phap phu hop nhét cho dé
tai:

- Do chinh x4c: Mot trong nhiing yéu t6 quan trong nhat khi chdm bai thi tric nghiém
1a d6 chinh xac cua hé thdng. Giai phap duoc lwa chon can dam bao c6 do chinh xéac
cao dé tranh céc sai sot trong viéc chidm diém, d3c biét 1a nhan dién cac thong tin thi
sinh, ma sinh vién, ma dé thi va két qua cua bai lam.

- Téc do xur 1y: HE théng nhan dién dap an bai lam tric nghiém can hoat dong mot cach
nhanh chong. Do d6, giai phap dugc chon can ¢ téc d6 xir Iy da nhanh dé xt Iy anh

va nhan dién thong tin cta thi sinh trong bai lam trong thoi gian ngan.

- Kha ning ty dong hoa: Mot yéu cau quan trong khac 1a kha ning tu dong hoéa qua
trinh chdm bai thi tric nghiém ma khong can sy can thiép cua con ngudi. Giai phap
can hudng dén viéc tu dong hoa qué trinh nay dé t6i wu hoa hiéu suat va giam thiéu

sai sot.

Dua trén nhiing ti€u chi nay, ching em s& lua chon va dp dung gidi phap phu hop
nhit dé dat dugc hiéu suat nhan dién hinh anh bai thi tot nhat trong dé tai cia minh.

1.2.5 Luwa chon giai phap cho dé tai

Tir cac giai phap néu trén thi chung em nhén thay xir 1y cong nghé cam bién carbon
yéu cau do6 chinh xac cao va phirc tap, 46 bén ctia cam bién Cacbon ciing 13 vin dé
bao dudng, co6 thé kha ning xtr Iy da dang diéu nay doi hoi kha niang tiy chinh va mé
rong hé théng mot cach linh hoat. Con vé xir Iy cong nghé phan mém thi doi hoi chat
lugng camera cua di dong, diéu kién anh sang kém hodc goc chup khong déu, c6 do
nhiéu can c6 thuit toan manh dé xur 1y d6 nhidu. Vi vdy chung em s& quyét dinh chon
giai phap 14 sir dung cong nghé xir 1y anh vi nd gitp ching em giai quyét dugc nhimng

han ché trén va n6 c6 nhirng vu diém nhu sau:
e DO chinh xac cao: giam thiéu sai s6t do con nguoi gay ra.

o Tiét kiém thoi gian: xtr Iy hang ngan bai thi trong thoi gian ngén.
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Tu dong hoa toan bd quy trinh: giam thiéu su can thiép ctia con ngudi, téi vu hoa quy

trinh chAm thi.

Phan tich dir liéu: cung cap cac bao cdo chi tiét, ho trg gido vién trong viéc danh gia va

cai thién chat luong giang day.
1.2.6 Toéng quan vé hé thong dé xuit

Trong dé tai nay chung em sir dung Camera dé nhan dién va truyén théng tin vao may
tinh dé xtr Iy. Nhom st dung Arduino Mega 2560 dé lam bé diéu khién trung tim cho
de tai.

Arduino Mega 2560 diéu khién cho cac dong co cudn bai, kéo khay dung thong tin
dén noi chtra Camera dé truyén dir liéu vao trong may tinh dé xtr 1y.

Phan mém xu 1y chinh ciia hé thong xir Iy anh 1a Pycharm, dung dé xtr 1y thong tin
ctia thi sinh 1am bai va két qua 1am bai dé dua ra két qua.

Sau cung hé thong s& dua ra thong tin va két qua dé xuit ra file excel nham tong hop
cho chiing ta d& dang tim kiém thong tin ctia cac thi sinh.

Duéi day 1a hinh anh phat thao so bo hé thng:

step
bai ra
= =— = khay dwng ey
’ bai
camera | step
= | | khay vao
BC
BAI RA

Hinh 1.1: Phat thao so bo hé théng
- Tinh méi ciia hé thong:

Khong yéu cau cac miu gidy in chuyén dung, gitip giam luong gidy bi lang phi.
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Hé thdng c6 thé phat hién nhitng ddu hiéu khong hop 1¢ (vi du: t6 hai dap an hodc bo
trng khong t6 dap an).

Hé thdng c6 kha ning mé rong va tich hop véi cac sheet excel dé dua ra diém 1 cach dé
dang
Hé thong c6 kha ning két ndi voi google sheet dé d& dang thao tac nhap diém cho hoc

sinh, sinh vién online.
Phén tach giita bai d3 dugc chdm va nhitng bai thi khong hop 16.
Két luin

Hé thong may cham thi ty dong mg dung xir Iy anh mang lai nhiéu tinh ndng méi mé
va cai tién dang ké so vai cac phuong phap cham thi truyén thong. Nho vao viée sir dung
cong nghé xir 1y anh, tri tué nhan tao va hoc may, hé thong nay khong chi ting cudng
dd chinh xac va hiéu qua ma con mang lai sy tién loi va linh hoat cho nguoi dung. Tinh
moi ciia hé thdng khong chi nam & cong nghé tién tién ma con ¢ kha nang tich hop, bao
mat va phan tich dir liéu, dap Gmg tét cac yéu cau khit khe cua nhiéu loai ky thi khéc
nhau.

1.3 Muc tiéu nghién ciru

M4y cham thi tr dong tmg dung xtr Iy anh 1a hé théng c6 thé duoc sir dung rong rii
trong moi truong hoc dudng trong thoi gian sip téi. Giai phap thong minh nho tri tué
nhan tao thyc hién gitip con ngudi phén tich chuan xac va nhanh hon. Giai phap nay da
dugc nudce ngoai thyc hién rAt nhiéu va rong rai, nhung & Viét Nam van con han ché do
van con nhiéu sai sb trong hé théng xu ly va thuc hién chua duogc tdi wu hoa 1 céch tdi
da nhat.

Pay 1a hé thong hoan toan ty dong, nhung van phai co sy giam sat cliia ngudi thuc
hién. TUr y tudng ban dau, dua vao nhiing kién thirc di duoc hoc, nhoém bét du tién hanh
tim hiéu nhiing 1y thuyét lién quan dén xur Iy anh va sau do bét tay vao thiét ké va 1ap
trinh thuc té v4i cac yéu cau co ban nhu sau:

- Tim hiéu cong nghé xur 1y anh:
e Tong quan xur 1y anh.

e Phan tich va Iya chon cac phuong phap xir Iy anh.

e Tim hiéu ung dung xir 1y anh trong thuyc té.
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- Tim hiéu thuit toan diéu khién dong co bang Arduino.
- Tinh toan thiét ké hé thong di chuyén gidy bang truc.

- Thiét ké phan mém.

- Tinh toan thiét ké khung thiét bi.

1.4 D6i twong va pham vi nghién ciru

Téng quan 1y thuyét vé Python va Pycharm.

Téng quan 1y thuyét vé Arduino.

Céch dung ngon ngir Python va cac thu vién lién quan.

Qua trinh cai dat va két n61 phan cing cia mo hinh.

M4y chim thi ty dong chi dugc tng dung rong rai trong méi trudng gido duc dé hd
trg cho gido vién trong qua trinh chim bai thi cua thi sinh. Thiét bi giup xir Iy va cho ra

két qua chuan xac cic ciu tra 10i ciia cac thi sinh d chon trong bai lam.
1.5 Phwong phap nghién ciru
- Xac dinh muc ti€éu nghién ctru

Muc ti€u chinh: phat trién mot hé théng tu dong chim bai thi dva trén cong nghé
xur ly anh.

Muc tiéu cu thé: ddm bao hé théng ¢6 d6 chinh xéac cao, toc do xir 1y nhanh, dé
st dung va tich hop tot véi cac thiét bi ddu vao khac nhau.
- Khao sat va tong quan tai liéu

Téng quan cong nghé: nghién ctru cac cong nghé hién tai vé xur 1y anh, tri tué
nhan tao va hoc may lién quan dén nhan dién ky tu va hinh anh.

Khao sat hé théng hién c6: phan tich cac hé théng chim thi tu dong da co trén thi

truong dé xac dinh diém manh, di€m yéu va cac co hoi cai tién.

- Thiét ké hé thong
Thiét ké phan ctng;
» Chon thiét bi quét: may quét, camera do phan giai cao hoac thiét bi di
dong.
SVTH: Bui Quéc Cudng GVHD: Ts. Poan Lé Anh
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Pé tai : Thiét ké may va ché tao may chdm thi img dung xtr Iy 4nh

= C4u hinh may tinh hodc may chu: dam bao du kha ning xir 1y va luu trit
dir ligu.
Thiét ké phin mém:

= Phan mém xir 1y anh: phat trién cac thuit toan tién xir 1y hinh anh (loc

nhi€u, can bang sang t61, cat va xoay anh).

» Thuat toan nhan dién vung chtra dap an: phan doan hinh anh dé xac dinh

cac vung chura dép an.
= OCR (nhan dang ky tu quang hoc): sir dung céac thuat toan OCR dé nhan
dién va phén loai cac 6 dap an.
- Phat trién va lap trinh
Phat trién thuat todn xir 1y anh:
= Tién xtr Iy: xir Iy anh ddu vao dé cai thién chét luong hinh anh.
= Nhan dién va phan doan hinh anh: phat trién thuat toan dé xac dinh va phan tach
cac 0 dap an.
= Phat trién hé théng nhan dién dap an:
= St dung Al va machine learning: huan luyén mé hinh ai dé nhan dién chinh xéac
cac 0 dap an.
» Kiém tra va diéu chinh: kiém tra d6 chinh xac cta hé théng va diéu chinh cac
thudt toan d¢ cai thién hi¢u suat.
Phat trién giao dién ngudi ding:
» Thiét ké giao di¢n: phat trién giao di¢n nguodi dung than thién, dé sir dung.

= Tich hop co sé dit liéu: dam bao hé thdng c6 thé luu trit va truy xudt dir liu

cham thi mét cach hiéu qua.
- Thtr nghiém va danh gia
Thir nghiém hé théng:
= Thir nghiém trén cac bd dit liéu mau: sir dung céc bai thi mau dé kiém tra
hiéu sudt va do chinh xac cua hé théng.
= Thu thap phan hdi: nhan phan hoi tir ngudi dung (gido vién, hoc sinh) dé

diéu chinh va cai thién hé thong.

SVTH: Bui Quéc Cuong GVHD: Ts. Poan Lé Anh
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Danh gia két qua:
= Po ludng do chinh xéac: so sanh két qua chim thi cta hé théng véi két qua

cham thi thu cong.

= Panh gia hiéu suét: do luong thoi gian xtr Iy va kha ning xur Iy hang loat

ctia hé thong.
- Cai tién va phat trién tiép theo
Cai tién thuat toan:
= T6i uu hoa thuét toan xir 1y anh va ocr: cai thién do chinh xac va téc do

nhan dién.

= Nang cap mé hinh ai: str dung cac k¥ thuat hoc sau (deep learning) dé

nang cao kha nang nhan dién.
Phat trién tinh nang méi:
= Phan tich va bdo cao chi ti€t: cung cap cac cong cu phan tich va bao cao

két qua chim thi.

= Tich hop da nén tang: phat trién tmg dung di dong va web dé mo rong kha

nang st dung.
1.6 Huong tiép cin

Huéng tiép can may cham thi tng dung xtr Iy anh 1a mot phwong phap tién tién va
hiéu qua trong qué trinh chdm thi. Bang cach st dung cac thuat toan va mo hinh hoc
may, hé thong c6 kha ning nhan dién va phan tich cac dap an trén bai thi mot cach tu
dong va chinh xac. Qua trinh nay bt dau tir viéc thu thap va tién xir Iy dit liéu hinh anh,
sau d6 phat trién cac thuat toan nhan dién dap an thong qua phan doan hinh anh va nhan

dién ky tu.

Sau khi hoan thién, hé théng dugc thir nghiém va danh gi trén tap dir liu thu
nghiém dé dam bao tinh chinh xac va dang tin cdy. Cac két qua chim thi cua hé thong
dugc so sanh véi két qua cham thi thu cong dé danh gia hiéu suat va do chinh xé4c cua
hé thong.

Cubi cung, sau khi toi wu va kiém tra, h¢ thong dugce tich hop vao quy trinh chim
thi ty dong trong céc to chire, truong hoc va co quan dao tao. Viéc trién khai va danh

gi4 hiéu suat thuc té gitip dam bao rang hé théng hoat dong mot cach hiu qua va déng

SVTH: Bui Quéc Cuong GVHD: Ts. Poan Lé Anh
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tin cay trong moi trudng thuc té. Diéu nay khong chi giup tiét kiém thoi gian va cong
sttc cho cac nha chim thi ma con dam bao tinh céng bang va chinh xac trong qua trinh
chém thi.

1.7 Gi6i han caa dé tai

Mic di may chiam thi tng dung cong nghé xtr Iy anh mang lai nhiéu loi ich va tiém
ning, nhung ciing ton tai mot s6 gidi han can duoc xem xét:

Do phuc tap cta bai thi: Hé théng c6 thé gip kho khin trong viée nhan dién va phan
tich dap an néu bai thi c6 cau trac phirc tap hoic st dung céac loai phong chit khong
chuan.

DPa dang cua bai thi: Viée xtr 1y cac loai bai thi c6 do khac bi¢t 16n vé dinh dang, kich
thude va mirc 46 phire tap c6 thé 1am giam hiéu suit cta hé thong.

Do chinh xac clia cong nghé xir 1y anh: Cac phuong phap xir 1y anh c6 thé khong
hoan héo va c6 thé gap kho khan trong viéc nhan dién cac dap an néu anh c6 chét luong
kém hodc co6 nhiéu.

Tinh linh hoat cta hé thong: Hé thdng c6 thé khong thé linh hoat dbi véi cac loai bai
thi m&1 ma khong doi héi viée diéu chinh lai cac thuét toan va mé hinh.

Yéu ciu phan cimg va k¥ thuat: Viéc trién khai va duy tri hé thong doi hoi sy dau tu
dang ké vao phan cimg va kién thire ky thuat cao.

Bao mat dir liéu: Viéc xtr Iy dir li¢u c4 nhan va nhay cdm doi héi cac bién phéap bao
mat cao dé dam bao tinh riéng tur va an toan cua thong tin.

Kha ning thich nghi: Hé thdng can c6 kha ning thich nghi véi cac thay ddi trong cach
thirc t0 dap an ctia hoc sinh dé duy tri d chinh xéc.

Phan hoi va giai thich: Hé théng can cung cAp phan hoi va giai thich 1 rang vé két
qua chim thi dé dam bao sy minh bach va tin cay.

Nhén biét va vuot qua nhitng gidi han nay s& gitip cai thién hiéu suét va tinh tng dung
clia may cham bai thi tric nghiém ty dong ung dung céng nghé xur 1y anh trong thuc
tién.

1.8 Anh hwéng ciia dé tai dén véi con ngudi va méi truong
Pé tai vé may cham thi tu dong bang tri tué nhan tao c¢6 nhitng anh hudng tich cuc

dang ké dén con ngudi va moi truong, cu thé nhu sau:

SVTH: Bui Quéc Cuong GVHD: Ts. Poan Lé Anh
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- Cung cip théng tin chinh xéc va cip nhat: Diém s cia timg bai thi ing véi timg
s6 bao danh dugc cdp nhat kip thoi va chinh xé4c, gitip hoc sinh, sinh vién va gido

vién dé dang theo ddi két qua.

- Tiet kiém thoi gian va cong sitre cho gido vién: Quy trinh cham bai thi hoan toan
duoc tu dong hoa, gitp giam bdt thoi gian va cong stc cua gido vién. Cong viéc cham
bai trd nén nhanh chéng va chinh xac hon, gitp gido vién c6 nhi€u thoi gian hon dé

tap trung vao viéc giang day va ho tro hoc sinh.

- D4nh gia ning lwe chinh xac hon: Sy hd trg ciia cong nghé tri tué nhan tao giup
danh gid ndng luc cua sinh vién mot cach cong bang va chinh x4c hon, cai thién chat

lugng gido duc.

- Giam thiéu sai sét va gian 1an: Hé thong cham diém tu dong giup giam thiéu sai sot

va kho xay ra gian 1an, dam bao tinh minh bach va céng bang trong viéc chim diém.
- Tién nghi va dé sir dung: Hé thong duogc thiét ké dé d& st dung v6i moi ngudi, tir
gido vién dén hoc sinh, mang lai tién nghi va hiéu qua trong qua trinh st dung.
- Giam thiéu khiéu nai: Viéc cham diém chinh x4c giup giam thiéu cac khiéu nai do
sai s6t vé diém sb khi danh gid ndng lyc hoc sinh, sinh vién qua bai thi tric nghiém.
- Thiét bi chit lwong cao va hé thng bén bi: Hé thong chdm diém tur dong sir dung

cac thiét bi chat luong cao, hoat dong bén bi, lién tuc va lau dai.

- Xuat bao cao khi can thiet: H¢ thong c6 kha nang xuat bao cao vé diém s6 khi can

thiét, gitip viéc quan 1y va theo ddi két qua tré nén dé dang hon.

- Quan ly va diéu khién dé dang: Hé théng chim diém tu dong cho phép quan 1y va

di€u khién hoan toan ty dong, gitip nang cao hi¢u suat lam viéc.

- Bao mat tuyét ddi: Hé thong sir dung mang ludi Internet voi cac bién phap bao mat

tién tién, chéng that thoat dit liéu mat, dam bao an toan thong tin.

Tom lai, d€ tai vé may cham thi ty dong khong chi mang lai nhi€u lgi ich cho con
ngudi ma con gop phan vao viéc nang cao chat lugng gido duc va bao vé moi truong
thong qua viéc ti€t ki€m tai nguyén va giam thi€u céc sai sét, gian 1an trong qua trinh

chim thi.
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CHUONG 2: GIOI THIEU VE ARDUINO VA CONG NGHE XU LY ANH
2.1 Giéi thiéu vé Arduino va phin mém Arduino IDE

2.1.1 Giéi thiéu vé Arduino

2.1.1.1 Téng quan vé Arduino

Arduino 1a mdt board mach vi diéu khién va duoc phat trién boi Arduino.cc, mot nén
tang dién tir ma ngudn mé chi yéu dua trén vi diéu khién AVR Atmega328P.

Véi Arduino chung ta c6 thé xay dung cac Gmg dung dién tir tvong tac véi nhau théng
qua phan mém va phan cing ho tro.

Hi¢én nay Arduino dugc biét dén ¢ Viét Nam rét rong rai. Tur hoc sinh trung hoc, dén
sinh vién va nguoi di lam.

Nhitng du an nhé va 16n dugc thuc hién mot cach rat nhanh, cic ma nguén mé duogc
chia sé nhiéu trén dién dan trong nudc va nudc ngoai.

Gitp ich rat nhiéu cho nhitng theo dam mé nghién ciru ché tao nhitng san pham cé
ich cho xa hoi. Trong nhiing ndm qua, Arduino 1a bd ndo cho hang ngan dy an dién tr
16n nho, tr nhitng san pham ra doi tng dung don gian trong cudc song dén nhiing dy an
khoa hoc phtrc tap.

Pé lam duogc diéu do, tir don gian dén phuc tap can st dung ngdn ngit 1ap trinh
Arduino dua trén so d6, hé théng cua thiét ké, thong qua phan mém Arduino IDE, dé
thue hién nhirng yéu cau d6 dwa vé bo phan xir 1y trung tim (Arduino).[1]

2.1.1.2 Phan loai
- Arduino Uno R3.

- Arduino Mega2560.
- Arduino Nano.
Ly do chon Arduino

C6 rat nhiéu dong vi diéu khién trén thi trudng dé ching ta st dung cho du an cua
minh. Nhung dé sir dung va thyc hién duoc can doi hoi ngudi thuc hién co kién thirc va
kinh nghiém. Va hau hét cac dong vi diéu khién duoc gidi han st dung trong windows
1a chu yéu. Véi Arduino, phan mém hd tro da nén tang, c6 thé chay trén cac hé diéu
hanh Windows.
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Chi phi Arduino khong ton kém. Phan mém lap trinh IDE d& sir dung, ké ca cho nguoi
méi bt dau.

Phian mém Arduino dugc xuit ban dudi dang cac cong cu ma ngudn mé, ngdn ngit
6 thé duge mé rong thém boi cac chuyén gia 1ap trinh vién c6 kinh nghiém théng qua

cac thu vién ngdn ngtr C++.

C6 nhiéu phién ban Arduino chon lya, tir Phi€n ban mini dén mo rong. St dung, bién
dich va nap chuong trinh thong qua may tinh dé dang.

2.1.1.4 Cac cong Input/Output

Arduino ding dé doc hodc xut tin hiéu. Chung chi c¢6 2 mirc dién ap 1a OV va 5V
v6i dong vao/ra toi da trén mdi chin 14 40mA.

O mbi chan déu c6 cac dién tré pull-up tir duoc cai dit ngay trong vi diéu khién
ATmega328.

Cép dién ap 2.5V vao chan ndy thi c6 thé dung cic chan analog dé do dién 4p trong
khoang tir OV — 2.5V v&i do phan giai van 1a 10bit. Pic biét, Arduino c6 2 chan A4
(SDA) va A5 (SCL) hd tro giao tiép I2C/TWI véi céc thiét bj khac. [1]

nuEilmsEnan
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-
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MEGA 2560
e e
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Hinh 2.1: Hinh Arduino Mega 2560
2.1.2 Giéi thiéu vé phan mém Arduino IDE
2.1.2.1 Tong quan vé phin mém Arduino IDE

Arduino IDE la mdt trinh soan thao giup cé dé viét code va nap vao linh kién
arduino,esp8266,... ciia minh. Arduino ide dugc viét bang ngon ngir 1ap trinh Java la

g dung da nén tang (cross-platform).
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Ngbn ngit code cho cac chuong trinh cua arduino 1 bang C hoic C++ . Ban than
arduino IDE d3 dugc tich hgp mot thu vién phan mém thuong goi 12 "wiring", tir cac

chuong trinh "wiring" gdc s& giup thuc hién thao tac code d& dang hon.

Mot chuong trinh chay trong arduino dugc goi 1a moét sketch, chuong trinh dugc dinh

dang dudi dang ino. [1]

ARDUINO

Hinh 2.2: Phan mém ldp trinh Arduino IDE

2.1.2.2 Cong Com ciia Arduino IDE

Cong nbi tiép (Serial port) 1a mot cong théng dung trong cac may tinh trong cac may
tinh truyén thong dung két ndi cac thiét bi ngoai vi voi may tinh nhu: ban phim, chudt
diéu khién, modem, méay quét...Cong ndi tiép con cé tén goi khac nhu: Céng COM,

communication.

Ngay nay, do toc dd truyén dir li€u chdm hon so vdi cac cong méi ra doi nén cac cong
noi tiép dang dan bi loai bo trong cac chuan may tinh hién nay, ching dugc thay thé
bang cac cong co toc d§ nhanh hon nhu: USB, FireWire.

2.1.2.3 Phin mém Arduino IDE hoat dong

Khi ngudi dung viét mé va bién dich, IDE s& tao file Hex cho ma. File Hex 1a cac file
thap phan Hexa duoc Arduino hiéu va gtri dén bo mach bang cap USB. M&i bo Arduino
déu duoc tich hop mot bd vi diéu khién, bo vi diéu khién s& nhan file Hex va chay theo

ma duoc viét.
2.1.2.4 Li do Iwa chon sir dung phin mém Arduino IDE

e Phan mém lap trinh ma nguon mé miéen phi
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IDE trong Arduino IDE 13 phan c6 nghia 13 m3 ngudn mé. Ngudi ding c6 quyén stra
d6i, cai tién, phat trién, nang cap theo mot sd nguyén tic chung duoc nha phat hanh cho
phép ma khong can xin phép ai, diéu ma ho khong dugc phép 1am ddi véi cac phan mém
ngudn dong, rat thich hop trong viéc hoc tip va nghién ctru cta sinh vién vé mit kinh

te.

Tuy la phin mém ma ngudn mé nhung kha ning bao mat thong tin ctia Arduino IDE
13 v6 cing tuyét voi, khi phat hién 161 nha phat hanh s& va né va cip nhat rat nhanh khién

thong tin cua nguoi dung khong bi mat hoac ro ri ra bén ngoai.

Genuino

ARDUINO

AN OPEM PROJECT WRITTEN, DEBUGGED,
AND SUPPORTED BY ARDUINO.CC AND [ il K—«
THE ARDUINO COMMUNITY WORLDWIDE N 'J >

.
2

LEARN MORE ABOUT THE CONTRIBUTORS ?1
of ECIIETTENAN on arduino.cc/credits

O 6L IOBOL IO+ OB S L
Pakete werden initialisiert...

Hinh 2.3: Arduino IDE — Phan mém ldp trinh md nguon mé mién phi

e Sir dung ngon ngir 1ap trinh C/C++ than thién véi cac 1ap trinh vién
e HG tro 1ap trinh tét cho bo mach Arduino

e Thur vién hd tre phong phu

Arduino IDE tich hgp véi hon 700 thu vién, dugc viét va chia sé bdi nha phat hanh
Arduino Software va thanh vién trong cong dong Arduino. Moi ngudi c¢é thé tan dung

chung cho du 4n cta riéng minh ma khong can phai bo ra bat ky chi phi nao.
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Hinh 2.4: Thw vién Library Manager vo cung da dang

e Giao di¢n don gian, dé sir dung

- Arduino IDE c6 moét giao dién don gidn, dé sir dung gitip ngudi dung thuan tién
hon trong thao tac. Dudi ddy 1a mot sb tinh niang chiing ta thuong st dung:

- Nut kiém tra chuong trinh (Verify): gitip do 18i phan code dinh truyén xuéng bo
mach Arduino.

- Nt tai doan code vao bo mach Arduino (Upload): gitp nhap doan code vao bo

mach Arduino.
- Vung lap trinh: ngudi dung sé viét chuwong trinh tai khu vuc nay.

- Thanh Menu: gdm nhiing thé chirc ning nam trén cung nhu File, Edit, Sketch,
Tools, Help.

Verity Upload New Open Save Serial Monitor

4 Vd .l A~
Bt e e T | et BTH

Test Box ~ Text Editor

Hinh 2.5: M{t s6 tinh ndng thwong xuyén sir dung trén phan mém
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e HG trg da nén ting nhw Windows, MacOS, Linux

2.1.2.5 Giao dién Arduino IDE

88 Blink | Arduino 1.0.5

Vung
1&nh

! sotwp() {
Mode (led, OUTPUT):

Vung .
! loop() ¥

viét

sgitaiVrite (led, HIGH):
chuong +(1000) :
trinh 1gitalVeite (led, LOW):
#iay(1000):

Vung
thong
bédo

Hinh 2.6: Cdc viing lénh trén giao dién phdan mém

e Vung Iénh cia Arduino IDE

Bao gdm cac nit 1énh menu (File, Edit, Sketch, Tools, Help). Phia duéi la cac icon

cho phép str dung nhanh céc churc nang thuong dung ctia IDE dugc miéu ta nhu sau:

ICON CHUC NANG
. Bién dich chuong trinh dang soan thao diém kiém tra

cac 16i 1ap trinh

. Bién dich va upload chuong trinh dang soan thao

. M& moét trang soan thao mai
. M¢ céc chuong trinh da luu

. Luu chuong trinh dang soan
SVTH: Bui Quéc Cudng GVHD: Ts. Poan Lé Anh
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M cira s6 Serial Monitor dé giri va nhan dit liéu giira
may tinh va board Arduino.
Hinh 2.7: Mgt sé nut 1énh trén giao dién phdn mém
e Vung viét chwong trinh ciia Arduino IDE
int led = 13;

old setup() {
pinfiode (led, OUTPUT):

Vuang

Viét 01d loop() E
jigitallWrive{led, HICH):

chwong e 1ay(1000)

trinh jigitalliricte(led, LOW):

lelay(1000);

Hinh 2.8: Viing viét chwong trinh trén giao dién phan mém

e Vung thong bao (Debug)

Ermor compiling.

Asduing Uno wf ATmegaBA on COM3

Hinh 2.9: Ving théng bdo 16i trén giao dién phan mém
2.2 Giéi thiéu vé cong nghé xir Iy dnh
2.2.1 Tong quan vé cong nghé xir Iy anh
Cong nghé xir Iy anh 1a mot linh vuc k¥ thuat sé quan trong, tap trung vao viéc cai
thién va phén tich hinh anh dé trich xut thong tin c6 y nghia. Qu4 trinh xir Iy anh bao
gdém nhiéu budc co ban nhu thu thap di liéu tir cc ngudn nhu mdy anh sd, dién thoai
di dong, hodc vé tinh; tién xir Iy anh dé loai bo nhidu va diéu chinh d6 sang, do tuong

phan; bién d6i va phén tich anh théng qua cac k¥ thuat nhu bién d6i hinh hoc, phan doan
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anh, va chuyén d6i khong gian mau. Trich xut dic trung tir hinh anh bao gdm cac k¥
thuat nhu phat hién canh, nhan dién hinh dang, va phat hién dbi tuong. Cac ung dung
ctia cong nghé xir 1y anh rat da dang, bao gém y té (phan tich anh y khoa), an ninh (nhén
dién khudn mit va giam sat video), xe tw 1ai (phat hién va phén tich cac d6i twong trén
duong), nong nghiép (giam sat ciy trong va dat dai), va giai tri (tng dung trong thuc té

40 va ting cudng thyc té).

Céc cong cu va thu vién phd bién hd trg xtr 1y anh trong Python bao gdm OpenCV,
Pillow, Scikit-Image, NumPy, SciPy, Matplotlib, Keras, TensorFlow, PyTorch, va
SimpleCV. Moi cong cu co6 nhitng tinh ndng manh mé gitp thyc hién cac tac vu tir don
gian dén phirc tap. Tuy nhién, linh vuc nay ciing d6i mat véi nhiéu thach thire nhu nhiéu
anh, 46 phan giai thap, sy phtic tap ctia ddi twong va yéu cau xt 1y thoi gian thuc. Tuong
lai cua xur ly anh dy doan s€ tiép tuc phat trién manh mé véi sy tich hop cta hoc sau va
tri tu€¢ nhan tao, cung véi viéc mo rong iing dung trong nhiéu linh vuc méi nhu gido duc,
thé thao, va ban 1é. [3]

2.2.2 Giéi thi¢u vé& cong nghé xir Iy anh

Xt Iy anh 13 qué trinh chuyén d6i mot hinh anh sang dang k¥ thuat sb va thyc hién
céc thao tac nhét dinh dé nhan dugc mét sd thong tin hitu ich tir hinh anh d6. H¢ théng
xtr Iy hinh anh thuong coi tat ca cac hinh anh 1a tin hiéu 2D khi 4p dung mét sé phuong
phép xur 1y tin hiéu da xac dinh trudce.

Céc loai xur 1y hinh anh chinh:

- Nhan dién — Phan bi¢t hoac phat hién cac doi tuong trong hinh anh

- Lam sic nét va phuc hdi — Tao hinh anh nang cao tir hinh anh gbc

- Nhan dang mau — Po cac mau khac nhau xung quanh céc dbi twong trong hinh anh

- Truy xuat — Duyét va tim kiém hinh dnh tir mot co s& dit liéu 16n gdm céc hinh dnh
k¥ thuat s6 twong tu nhu hinh anh gbc

Cong nghé xtr 1y anh 1a linh vuc quan trong cua khoa hoc may tinh va ky thuat, tap
trung vao viéc xir 1y, phan tich va bién d6i hinh anh s dé trich xuat théng tin hoic tao
ra hinh d4nh méi. Cac giai doan chinh cua qua trinh bao gom thu thap hinh anh, tién xu
1y, phan tich va xtr Iy anh, nhan dién ddi twong va tryc quan héa két qua. Cong nghé nay
c6 tmg dung rong rii trong nhiéu linh vyc nhu y té, an ninh, san xuét, truyén thong va

giao thong. Puoc hd tro bdi cac thur vién va cong cu manh mé nhu OpenCV, cong nghé
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xtr Iy anh dong vai trd quan trong trong viéc phat trién cac giai phap thong minh va hiéu
qua. [3]
2.3 Gi6i thiéu vé phan mém Python — OpenCV

2.3.1 Tong quan vé phin mém Python — OpenCV

Python 1a mot ngdn ngir 1ap trinh duoc stir dung rong rai trong cac ung dung web, phat
trién phin mém, khoa hoc dit liéu va may hoc (ML). C4c nha phat trién sir dung Python
vi n6 hiéu qua, d& hoc va c6 thé chay trén nhiéu nén tang khac nhau. Phin mém Python
duogc tai xuéng mién phi, tich hop t6t véi tat ca cac loai hé théng va ting toc do phat

trién.

OpenCV

Hinh 2.10: Phdn mém OpenCV

Python - OpenCV 12 mot thu vién ma cac nha phat trién st dung dé xir 1y hinh anh
cho cac ung dung thi giac may tinh. Thu vién ndy cung cp nhiéu ham cho céc tac vu
xu 1y hinh 4nh nhu doc va ghi hinh anh cung lac, xay dung moi trudong 3D tir moi trudong

2D ciing nhu chup va phan tich hinh anh tir video.

Project OpenCV duoc bat du tir Intel ndm 1999 béi Gary Bradsky . OpenCV viét tit
cho Thu vién thi gidc may tinh ngudon mé . OpenCV 1a thu vién nguén md dau cho
Computer Vision va Machine Learning, ddng thdi c6 thém tinh ning ting toc GPU cho

cac hoat dong theo thoi gian thuc.

OpenCV duoc phat hanh theo gidy phép BSD (*) , do d6 khong mién phi cho ca hoc
tap va str dung cho muc dich thuong mai. N6 c6 trén cac giao dién C++, C, Python va
Java va hd trg  Hinh Windows, Linux, Mac OS, i0S va Android. OpenCV duogc thiét
ké dé hd tro hiéu qua vé tinh toan va sir dung chuyén biét cho cac ung dung thoi gian
thuc (thoi gian thuc). Néu duge viét trén mirc d6 wu tién ctia C/C++, thu vién nay c6 thé

duogc sir dung dé xir 1y da 161 (xur 1y da 15i).
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OpenCV c6 mot cong dong nguoi st dung kha nhiéu hau dong dong trén khip thé

gi61 vi nhu cau can dén nd cang ngay cang tang theo hudng chay dua vé viéc st dung

thi gidc may tinh cta cac cong nghé cong nghé. OpenCV d3 tng dung rong rii toan cu,

v6i cong ddng hon 47.000 ngudi, v6i nhiéu muc tiéu va tinh ning khac nhau tir nghé

thuat twong tac, dén khai thac thac, ban d6 web khai thac hoic qua robot cao cip. [5]

2.3.2 Nhirng lgi ich cua Python

Nhitng loi ich ctia Python bao gdm:

Céc nha phat trién c6 thé dé dang doc va hiéu mot chuong trinh Python vi ngon

ngit ndy c6 ¢l phap co ban giéng tiéng Anh.

Python giup cai thién ning sudt lam viéc ctia cac nha phat trién vi so véi nhimng
ngodn ngit khac, ho co thé sir dung it dong ma hon dé viét mot chuong trinh
Python.

Python ¢6 mot thu vién ti€u chuan 16n, chira nhiéu dong ma c6 thé tai st dung
cho hau hét moi tac vu. Nho do, cac nha phat trién s€ khong can phai viét ma tur

dau.

Céc nha phat trién c6 thé dé dang sir dung Python v&i cac ngdn ngit lap trinh
pho bién khac nhu Java, C va C++.

Cong dong Python tich cuc hoat dong bao gém hang triéu nha phat trién nhiét
tinh hd tro trén toan thé gidi. Néu gip phai van dé, s& ¢ thé nhan duoc sy hd
trg nhanh chéng tir cong dong.

Trén Internet c6 rat nhiéu tai nguyén hiru ich néu mudn hoc Python. Vi du: co
thé dé& dang tim thay video, chi dan, tai liéu va huéng din danh cho nha phat
trién.

Python c6 thé duoc st dung trén nhiéu hé diéu hanh may tinh khéac nhau, chéng

han nhu Windows, macOS, Linux va Unix. [5]

2.3.3 Ung dung python

Ngbn ngir Python dugc sir dung nhiéu trong linh vuc phat trién Gng dung, bao gdm

nhitng vi du sau:

Phat trién web phia may chu
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Phat trién web phia may chii bao gdbm nhitng ham backend phtc tap ma céc trang web
thue hién dé hién thi thong tin cho ngudi dung. Vi du: cac trang web phai twong tac véi

co s¢ dir ligu, giao ti€p voi cac trang web khac va bao vé dir liéu khi truyén qua mang.

Python hitu ich trong viéc 14p trinh ma phia may chu béi vi ngdn ngit nay cung cip
nhiéu thu vién bao gdm ma viét sin cho cac ham backend phtrc tap. Cac nha phat trién
cling sir dung mot loat cac khung Python cung cép tat ca nhitng cong cu can thiét dé xay
dung g dung web mot cach nhanh chéng va dé dang hon. Vi du: cac nha phat trién c6
thé tao ing dung web khung trong nhay mat bdi vi ho khong can phai lap trinh no tir
dau. Sau d6, ho co thé kiém tra ing dung web ndy bang cach st dung cac cong cu kiém

thir cia khung, ma khong can phu thudc vio nhiing cong cu kiém thir bén ngoai. [5]
2.3.4 Tu dong hoa bang cac tap 1énh Python

Ngon ngir tap 1énh 1a mot ngdn ngilr 1ap trinh ty dong hda cac tdc vu ma thuong duoc
con ngudi thye hién. Cac 1ap trinh vién thuong xuyén sir dung cac tip 1énh Python dé
tu dong hoa nhiéu tac vy hang ngay nhu:

- Doi tén mot sb lugng 16n tép cung lac

- Chuyén ddi mot tép sang mot loai tép khac
- Loai b céc tu trung 1dp trong tép van ban
- Thuc hién céc phép tinh toan co ban

- Gui email

- Tai xubng ndi dung

- Thuyc hién phan tich nhat ky co ban

- Tim kiém 15i trong nhiéu tép

- Khoa hoc dir 1iéu va may hoc

Khoa hoc dir liéu trich xudt thong tin quy gia tir dit liéu va may hoc (ML) day may
tinh ty dong hoc hoi tur dit liéu va dua ra cac dy dodn chinh xac. Cac nha khoa hoc dir

liéu st dung Python cho cac tac vu khoa hoc dir li¢u sau:
- Sua va loai bé dir liéu khong chinh xéc, hay con dugc goi 1a 1am sach dir li¢u
- Trich xuét va chon loc céac dic diém da dang cua dir liéu

- Ghi nhan dir li€u gan tén c6 y nghia cho dir li¢u
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- Tim céc s6 liéu théng ké khac nhau tir dit liéu

- Truc quan hoéa dir li¢u bang cach st dung cac bi€u d6 va do thi, chang han nhu biéu

doé duong, bi€u do cot, bi€u do tan suat va biéu do tron

Céc nha khoa hoc dit li€u str dung nhirng thu vién ML cua Python dé dao tao cac md
hinh ML va xay dung cac cong cu phan loai gitip phan loai dit li¢u mot cach chinh xéc.
Céc chuyén gia tir nhiéu linh vuc sir dung nhitng cong cu phén loai dya trén Python dé
thuc hién céc tdc vu phan loai, chéng han nhu phan loai hinh anh, van ban cling nhu luu
lugng truy cap mang, nhan dang giong ndi va nhan dién khuoén mat. Cac nha khoa hoc

dir liéu cling sir dung Python cho deep learning, mdt ky thuat ML nang cao. [6]
2.3.5 Phat trién phin mém

- Céac nha phét trién phan mém thudng sir dung Python cho nhirng tic vu phat trién va

mg dung phan mém khac nhau, chang han nhu:
e Theo ddi 16i trong ma ctia phan mém
e Ty dong xiy dung phin mém
e Dam nhéan quan 1y du 4n phin mém
e Phat trién nguyén mau phan mém
e Phat trién cac ing dung mdy tinh bang cach str dung nhimng thu vién Giao dién
dd hoa nguoi dung (GUI)
e Phat trién tir cac trd choi vin ban don gian cho dén nhiing tro choi dién tir phirc
tap
2.3.6 Tuw dong hoa kiém thir phin mém
Kiém thir phan mém 1a quy trinh kiém tra xem két qua thyc té tir phan mém c6 khop
v6i két qua mong doi khong dé dam bao rang phan mém khong c6 15i.
Céc nha phat trién str dung khung kiém thtr don vi Python, chang han nhu Unittest,
Robot va PyUnit, dé kiém thir cac ham do ho viét.
Céc k¥ su kiém thtr phdn mém st dung Python dé viét cac trudng hop kiém thir cho
nhiéu tinh hudng khac nhau. Vi du: ho sir dung ngén ngit nay dé kiém thtr giao dién

nguoi dung cia mot ing dung web, nhiéu thanh phan ctia phan mém va nhiing tinh nang

moi.
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Céc nha phat trién c6 thé sir dung méot ) cong cu dé tu dong chay tap 1énh kiém tht.
Nhitng cong cu ndy co tén goi la céng cu Tich hop lién tuc/Trién khai lién tuc (CI/CD).
Céc k¥ su kiém thtr phdn mém ciing nhu nhitng nha phat trién str dung cac cong cu
CI/CD nhu Travis CI va Jenkins dé tu dong hoa quy trinh kiém thir. Cong cu CI/CD ty
dong chay cac tap 1énh kiém thtr Python va bao céo két qua kiém thir bat ky khi ndo nha

phat trién thém vao nhitng dong mi moi. [6]

2.3.7 Phin mém IDE Pycharm

PyCharm

Hinh 2.11: Phan mém IDE Pycharm

PyCharm 12 mot méi truong phat trién tich hop (IDE) danh cho ngén ngir 1ap trinh
Python. N6 duoc phat trién boi JetBrains va cung cip nhiéu tinh ning va céng cu hd tro
dé giup ngudi 1ap trinh Python phat trién tng dung mot cach nhanh chong va hiéu qua.

[7]

Hinh 2.12: Giao dién IDE Pycharm

Chung ta c6 thé chay PyCharm trén Windows, Linux hodc Mac OS. Ngoai ra, né

chtra cac module va cac package giup cac 1dp trinh vién phat trién phan mém bang
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Python tiét kiém thoi gian va cong sitc. Hon nita, né ciing c6 thé duge tuy chinh theo

yéu cau cua cac nha phat trién.
Mot s0 tinh nang chinh ciia PyCharm bao gom:

- Giao dién ngudi dung than thién: PyCharm c6 giao dién ngudi dung dé sir dung va

than thién, gitip ngudi dung d& dang tim hiéu va str dung cac tinh ning cua IDE.

- G& 151 (debugging) manh mé&: PyCharm cung cip cong cu g& 16i manh mé&, cho phép

theo ddi va sira 1i trong code Python mot cach dé dang.

- HO trg lap trinh nhanh: PyCharm cung cap tinh ning autocompletion (hoan thanh tu
dong) va code suggestions (goi ¥ code) giup viét code nhanh hon va giam thoi gian

g0 code.

- Kiém tra code tiu dong: PyCharm cung cip tinh ning kiém tra code tu dong (code

inspection) dé phat hién va chi ra cac 101, canh béao va cai thién code.

- Quan ly dy an: PyCharm cho phép quan 1y du an Python ctia minh, bao gdm tao va

quan 1y cac tép tin, thu muc, mo-dun, va goi trong dy an.

- HO tro version control: PyCharm tich hop véi cac hé thong quan 1y phién ban nhu

Git, SVN, Mercurial, va Perforce, giup quan ly phién ban cua code dé dang.

- Hb tro phat trién web: PyCharm cung cap tich hop véi cac framework web pho bién

nhu Django va Flask, giap phat trién tmg dung web Python mot cach dé dang.

PyCharm 1a mot IDE tuyét voi cho cac 1ap trinh vién va nha phat trién ing dung

Python. Tuy nhién, c6 mot s6 wu va nhuge diém cua viée sur dung PyCharmIDE :

- Uu diém:

e Cai dit PyCharm rat dé dang.

e PyCharm 12 mét IDE dé st dung.

e (C0 rat nhiéu plugin hitu ich va phim tat hiru ich trong PyCharm.

e PyCharm tich hgp céc tinh nang cua thu vién va IDE nhu ty dong hoan thanh
va to mau.

e N6 cho phép xem mi ngudn trong mot ¢ nhap chudt.

e Tiét kiém thoi gian phat trién phan mém

e Tinh ning d4nh diu 13i trong code gitip ndng cao hon nita qua trinh phat trién.
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e (Cong ddng cac nha phat trién Python vo cung 16n va chung ta c6 thé giai quyét

cac thac mac/ nghi ngod cua minh mot cach dé dang.
- Nhuoc diém:

e Tinh ning phuc tap: PyCharm c6 nhiéu tinh niang phong pht va manh mé&, nhung
d6i khi c6 thé 1am cho giao dién nguoi ding tré nén phirc tap va khé sir dung
dbi voi nhitng nguoi méi bat dau.

e Ton tai nguyén: PyCharm 1a mgt IDE manh mé, diéu nay co6 nghia 1a no6 str dung
nhiéu tai nguyén hé thong. Didu nay co thé gay ra hién tuong giat lag hodc cham

khi lam viéc trén cac may tinh ¢ cdu hinh yéu. [7]
2.4 Tong quan vé cac thw vién Python
2.4.1 Giéi thiéu vé thw vién Contour

Thu vién OpenCV (Open Source Computer Vision Library) la mot cong cu manh mé
va pho bién trong xr 1y anh va thi gidc may tinh. Trong OpenCV, "contour" (duong
vién) 12 mot k¥ thuat quan trong gitip phat hién va phan tich cac hinh dang va d6i tuong
trong anh. Dudi day 1a mot tong quan vé viéc sir dung thu vién contour trong OpenCV
v6i Python. [8]

- Khai niém Contour

Contour 13 duong vién xung quanh mot hinh dang hodc ddi twong trong anh, dugc

xac dinh dua trén su thay do6i mau sac hoac cuong do sang.

Contour c6 thé dugc st dung dé nhan dién va phan tich cac dac trung hinh dang cua

d6i tuong.
2.4.2 Giéi thiéu vé thw vién Numpy

Trong PyCharm, “numpy as np” 1a cach thong thudng dé nhap thu vién NumPy vao
cac t¢p ma Python ctia . NumPy 1a mdt thu vién manh mé trong Python danh cho tinh
toan khoa hoc va sd hoc, cung cép hd trg cho cac mang 16n, da chiéu va vo sb ham toan
hoc phtic tap dé thao tac voi cac mang d6. Cum tir numpy as np 1a cach viét ngan gon
gitip dé dang goi cac ham va 16p cua NumPy ma khong can phai viét ddy da numpy

mdi lan. [8]
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" NumPy

Hinh 2. 13: Thu vién NumPy
- Khai niém vé thr vién Numpy

NumPy trong PyCharm 13 mét thu vién manh mé va phd bién dugc sir dung dé tinh
toan khoa hoc va s6 hoc trong Python. PyCharm, mét IDE (Moi trudng Phat trién Tich
hop) pho bién danh cho Python, cung cip nhiéu cong cu hd trg 1ap trinh véi NumPy,

gilip cac nha phat trién viét, kiém tra va g& 16i ma Python dé dang hon.
2.4.3 Giéi thiéu vé thw vién Imutils

Imutils 1a mdt thu vién tién ich nhé gon dugc xay dung trén nén tang OpenCV. Thu
vién nay duoc thiét ké dé don gian hoa cac thao tac xir 1y anh thudng gip, gitp cac nha
phat trién giam bdt cac doan ma lap lai va tap trung vao viéc phat trién cac tng dung xir
1y anh phirc tap hon. Dudi day la tong quan va mot sd khai niém quan trong lién quan

dén thu vién Imutils. [8]
- Khai niém vé thu vién Imutils

Imutils 1a mot thu vién Python duoc thiét ké dé don gian héa cac tac vu xtr 1y hinh
anh thuong gip khi 1am viéc véi OpenCV. Thu vién nay duoc phat trién nham giam bt
su phirc tap va lap lai trong ma ngudn, dong thoi cung cap cac ham tién ich giup lap

trinh vién xtr 1y hinh anh mot cach dé dang va hiéu qua hon.
2.4.4 Giéi thiéu vé thu vién PyTesseract

PyTesseract 1a mot thu vién Python cung cap giao dién cho Tesseract-OCR engine,
mot cong cu ma nguén mo duogce su dung dé nhan dang ky tu tir anh va PDF. PyTesseract
cung cép cac phuong thirc dé tai anh, PDF va cac dinh dang hinh anh khéac, sau d6 nhan
dang va trich xudt cac van ban tir chting. Thu vién nay hd trg nhan dang vin ban tir nhiéu

ngodn ngir va hé diéu hanh khac nhau. [8]

Dé sir dung PyTesseract, cin cai dit Tesseract-OCR engine trén hé théng ctia minh.

PyTesseract cung cip cic phuong thirc dé goi Tesseract va xtr Iy két qua nhan dang.
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- Khai niém vé thu vién PyTesseract

PyTesseract 1a mot thu vién Python cung cip giao dién dé s dung Tesseract-OCR
engine, mot cong cu mi ngudn mé duoc Google phét trién ban dau. Tesseract-OCR
engine la mot cong cu manh mé cho viéc nhan dang va trich xuét van ban tir cac hinh
anh.

Khai niém chinh cua PyTesseract la cung cép mot cach thuan tién va linh hoat dé tich
hop tinh nang OCR vao cac trng dung Python.
2.4.5 Gi6i thiéu vé thw vién Pandas

Thu vién pandas 13 mot thu vién Python phd bién dugc sir dung dé 1am viée véi dir
lidu co cdu trac va dit lidu dang bang. Pugc xiy dung dua trén NumPy, pandas cung cip

cac cau trtc dir licu linh hoat va cong cu manh mé cho viéc thao tac va phan tich dir liéu.

[Pandas

Hinh 2.14: Thu vién Pandas

- Khai niém ve thu vién Pandas

Thu vién pandas 1a mot thu vién pho bién trong ngdn ngir lap trinh Python, duoc st
dung phd bién trong linh vyuc xtr 1y va phan tich dit liéu. Pandas cung cdp cac cdu trac
dir liéu va cong cu dé 1am viée voi dir lidu c6 ciu tric, gitp ngudi dung dé dang thao tac
va phan tich dir li€éu mdt cach linh hoat va hi¢u qua. [8]

2.4.6 Gi6i thiéu vé thw vién Serial

Thu vién Serial trong Python 1a mdt goi cong cu cung cap cic phuong thirc dé twong
tac v&i cong ndi dit liéu chuan (serial port), cho phép giao tiép vai cac thiét bi ngoai vi
nhu cam bién, may in, vi diéu khién, va nhiéu thiét bi khac thong qua giao thirc serial
(RS-232 hoac RS-485).
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Véi thu vién Serial, c6 thé d& dang tao cac ung dung Python dé giao tiép véi cac thiét
bi ngoai vi thong qua céng ndi dit liéu serial mot cach linh hoat va hiéu qua. Thu vién
nay 12 mot cong cu quan trong trong viéc phat trién cac ing dung didu khién va giao tiép

véi céc thiét bi trong nhiéu linh vuc khac nhau nhu IoT, tu dong hoéa va dién tu.
- Khai niém thw vién Serial

Thu vién Serial trong nglr canh Python thuong 1a thu vién pyserial mot thu vién duoc
st dung dé giao tiép véi cac thiét bj ngoai vi thong qua cac cong ndi dir liéu serial trén
may tinh. Pay 1a mot thu vién manh mé va pho bién, cung cdp cac cong cu dé tao va
quan 1y két ndi serial, giri va nhan dit liéu, va xt 1y cac tiy chon cdu hinh nhu baudrate,

parity, va stop bits.

Vi thu vién Serial, c6 thé phat trién cac tmg dung Python dé giao tiép véi cac thiét
bi ngoai vi nhu cam bién, may in, va vi diéu khién thong qua céng ndi dit liéu serial mot
cach dé dang va linh hoat. Thu vién nay rt hitu ich trong nhiéu linh vuc nhu IoT, diéu
khién thiét bi, va ty dong hoéa. [8]

SVTH: Bui Quéc Cuong GVHD: Ts. Poan Lé Anh
Nguyén Sy Bao 31



Pé tai : Thiét ké may va ché tao may chdm thi img dung xtr Iy 4nh

CHUONG 3 TiNH TOAN, LUA CHON PHUONG AN THIET KE VA
LUA CHON THIET BI CHO MO HINH

3. Luwa chon quy trinh cong nghé
3.1.1 Quy trinh cong nghé 1

Hé théng cham bai thi ty dong (mg dung cong nghé xir 1y anh
Nguyén ly hoat dong:

Khi dé phiéu tra 161 trac nghi€ém vao hé thong s€ di chuyén bai téi noi c6 Camera va

nhan dang phiéu tra 16i.

Sau d6 phin mém sé& tim ving chita thong tin trén phiéu thi va nhan dang thong tin

cta thi sinh ciing nhu 1 cac cau tra 10 trac nghiém.
Cubi cung hé thong s& phan tich dir lidu va cham tinh dung sai cta cau tra 1oi dé dua
ra diém va dit liéu cua bai thi.
Uu diém:
= Cham bai thi s6 lugng 16n
= Cham chuan x4c két qua bai 1am
= Xir Iy cho ra két qua bai 1am nhanh chong
= P§ ton cong stc dé 1am viéc
Nhuoc diém:
= Chi phi lam mé hinh t6n kém
= Hinh anh dau vao can c6 chat luong tdt dé dam bao d6 chinh xac trong nhan
dién va cham diém.
= Hé thdng can co6 kha ning xtr Iy cac dinh dang bai thi khac nhau va cac kiéu
to dap an khac nhau
3.1.2 Quy trinh cong nghé 2
Hé théng cham bai thi tric nghiém tryc tuyén bang cam bién carbon

» Nguyén ly hoat dong:
= Thi sinh s& st dung but c6 carbon dé lam bai thi, khoanh vao cic dap an

dung dé may nhan dang duoc két qua.
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= Sau khi 1am bai xong, bai thi s& duoc dua vao may dé kiém tra két qua.

= Cam bién s& nhan dang duogc cac dap an dugc khoanh bﬁng bt carbon dé

hién thi két qua cua thi sinh ra man hinh.
> Uu diém:
= Cham bai thi chinh xéc
= Cham sé luong bai thi 16n
=  DJ ton cong strc dé 1am viée
» Nhuoc diém:
= Can phai dung but carbon thi hé thong méi nhan dang duogc két qua cua thi
sinh
» Pam bao cam bién carbon hoat dong chinh xac va déng nhét trén toan bd
phiéu thi.
= Xir ly cac van dé nhiéu va do chinh xé4c ctia cam bién
3.1.3 Lua chon quy trinh cdng nghé t6i wu
Tiéu chi lya chon quy trinh cong nghé
- Do chinh xac
- Tbc do xtur Iy
- Kha nang tuy dong hoa

Dua vao tiéu chi lya chon vé d6 chinh xéc, téc d6 xir 1y, kha nang ty dong hoa, nhém
em s& chon quy trinh céng nghé 1, tirc 13 st dung mdy chdm bai thi tric nghiém tu dong
ung dung cong ngh¢ xu ly anh.

Ly do chon quy trinh 1 13 tir cac két qua d3 so sanh ¢ phia trén, phuong 4n cta quy
trinh cong nghé 1 dé co tinh kha thi cao hon, tiét kiém chi phi va dua ra san pham cham
bai thi chuan nhét cho ra két qua dung cho thi sinh.

Mic du quy trinh 2, dua trén phat hién bang cam bién carbon, cling c¢6 nhiing vu diém
nhu tinh linh hoat va tdc d6 xir 1y, nhung d6 chinh xac ctia né c6 thé khong cao bang so

v6&i phuong phap st dung xu ly anh.
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Do d6, chon quy trinh cong nghé 1 s& dam bao rang hé théng cta ching em c6 kha

nang nhan di¢n chinh xac va linh hoat, déng thoi ¢6 thé duogc cai thién hiéu suét theo

thoi gian.

3.2 Lwa chon phwong an thiét ké.

Mo hinh cham diém thi gdm cac co cau chinh sau:

3.2.1

e Co cu truot: co ciu di chuyén khay dung bai thi vao ving quét cua camera/
e Co ciu dua bai ra khoi khay: Co cdu ndy gitip bai thi da dugc quét va xir Iy
xong co thé duogc dua ra ngoai ty dong.

e Khung treo co dinh camera.
M6 hinh cham diém thi sir dung camera usb.

Uu diém cia Camera USB

Kha nang ghi hinh toan dién: Camera USB chup toan bd vung quan sat trong mat
khung hinh, gitp xir 1y nhiéu théng tin hon (nhu hinh anh, vin ban, mau sac).
Do linh hoat cao: Camera USB ¢6 thé dé dang thay d6i goc nhin hodc vi tri lap
dit. C6 thé sur dung cho nhiéu muc dich khac nhau: quét tai li€u, nhan dién doi
tuong, giam sat, ...

Tich hop cong nghé xir 1y hién dai: Camera thudng hd tro cac tinh ning bo sung
nhu nhan di¢n khuon mat, doc ma QR, OCR (Optical Character Recognition).
Tuong thich v6i phan mém da dang: Camera USB dé& dang tich hop véi cac cong
cu xtr Iy anh (nhu OpenCV) hodc phin mém chuyén dung.

Chi phi thdp va phd bién: Camera USB ¢ nhiéu mirc gia phu hop, dé tim mua
va thay thé trén thi truong.

Nhuoc diém ctia Camera USB

Phu thudc vao xir Iy phan mém: Dit liéu tir camera can duoc xir Iy qua phan mém,
doi hoi tai nguyén tinh toan va thoi gian xtr 1y cao hon so véi cam bién phan xa
quang hoc.

Khéng t6i wu cho Gmg dung dic thu: Trong cac tac vu can téc dd cao va do chinh
xac tuyét d6i (nhu phéat hién vat thé nhanh trén day chuyén san xuat), camera
USB thuong xir Iy cham.

D@ bi anh hudng béi moi trudng: Nhiu sang, bong tdi hodc dicu kién anh sang

yéu c6 thé 1am giam chat lugng hinh anh va d6 chinh xAc.
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3.2.2

M6 hinh chim diém thi sir dung cAm bién phén xa quang hoc

Uu diém cua Cam bién Phan xa Quang hoc:

Tbc do xir Iy nhanh: Cam bién chi can phat hién 4nh sang phan xa tir mot diém
nho, gitp xir 1y thong tin tirc thoi ma khong can phén tich toan bo hinh anh.

Do chinh x4c cao: Puoc t6i vu dé phat hién cac thay doi nho (nhu su hién dién
hoic vi tri ctia vat thé) trong mdi truong cy thé.

Khong can xu 1y anh phtrc tap: Cam bién hoat dong ddc lap, khong phu thudc
nhiéu vao phan mém hoic tai nguyén tinh toan.

Kich thuéc nhé gon: Thich hop cho cac ing dung doi hoi thiét bi c6 kich thudc
nho va d& dang tich hop vao hé théng.

Kha nang hoat dong trong moi trudng khic nghiét: it bi anh hudng boi nhiéu
sang hon so véi camera, dac bi¢t khi dugc su dung trong cac moi truong cong

nghiép.

¢ Nhuoc diém cua Cam bién Phan xa Quang hoc

Pham vi quan sat han ché: Cam bién chi phat hién dugc thong tin tr mot vung
nho tai mot thoi diém, khong thé quét toan bd hinh anh.

Khong thu duoc dir li¢u phure tap: Chi phat hién sy hién dién hoac anh sang phan
xa; khong thé nhan dién mau sic, van ban, hodc hinh anh.

Chi phi cao hon va kho tiép can hon.

3.3 So' b khoi hé thong

12VIX
HA AP - ' NGUON

SVIX
> NUT NHAN

» PONG CO DUA 12VIX
Arduino BAI
SVIX ) 1o
CONG TAC HANH Mega
TRINH ” x PONG COKEO 12VIX
BAl
UART N
SERIAL .
| BONG CO CUON VX
. - BAI
USB :
CAMERA » MAY TINH
! >
» DAY NGUON

> DAY TIN HIEL

Hinh 3.1: So' do khoi mé hinh hé thong.
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So d6 gdm 4 khéi chinh: khdi ngudn, khéi didu khién trung tim, khéi dau vao, khoi

dau ra:
- Khbi ngudn:
e Ngudn t6 ong 24VDC cung cip ngudn cho cac thiét bi nhu: dong co budce
e Ngudn 5 VDC cung cip ngudn cho Arduino
e Ngudn USB 5 VDC may tinh cip ngudén cho Camera
- Khbi diéu khién trung tam:
e Bao gdm mot may tinh két néi véi Camera qua cong USB

e Arduino Mega dung dé diéu khién cac co cau chap hanh bao gom dong co budc

va dong co giam tbc
- Khéi dau vao :
e Camera duoc két ndi véi may tinh qua chuan USB , camera nay dugc sir dung
dé chup cac hinh anh bai tric nghiém gui vé may tinh dé xu 1y.
e Nut nhin dé khoi dong hé thong
e (Cong tic hanh trinh dé chon vi tri ban dau cho khay dung bai thi
- Khéi dau ra:

e Cac thiét bi can phai diéu khién bao gébm dong co budc dé dua bai ra vao va
dong co giam toc
3.4 Tinh toan lya chon thiét bi

Trong mgt may chim thi st dung cong ngh¢ xtr Iy anh, viéc lya chon thiét bi phu hop
1a rat quan trong dé dam bao hiéu suit va do chinh xac cta hé théng.

Tuy thudc vao yéu cau cu thé cua tmg dung va ngan sach, cé thé lva chon giita cac
loai linh kién tir cac nha san xuét khac nhau. Quan trong nhét 1a dam bao réng thiét bi
duoc lya chon c6 kha ning dap ing cac yéu cau ki thuat va chat luong can thiét cho qua
trinh xr 1y 4nh trong ing dung may cham bai thi ctia . Dudi day 1a mot s6 yéu t6 can
xem xét khi lya chon thiét b

3.4.1 Tinh chon ngudn té ong 24V — 5A

Khi lya chon thiét bi nguon t6 ong, c6 mot sO yéu td quan trong can xem xét:
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e Yéu cau cong suat cua thiét bi: Dau tién, xac dinh céng suit can thiét cua cac
thiét bi ma mudn cung cdp dién bang ngudn to ong 24V - 5A. Hay tinh toan
téng cong suét cua tat ca cac thiét bj ma du dinh két ndi véi nguén nay. Pam
bao rang tong cong suit nay khong vuot qua cong suat téi da ma ngudn co thé
cung cép, trong trudng hop nay 1a 60W (24V * 5A).

e Dong dién dau ra: 5A 1a dong dién t6i da ma ngudn to ong nay co thé cung cap.
Pam bao dong dién dau ra ciia ngudn du 16n dé cung cap cho tat ca cac thiét b
ma két ndi.

e Pién ap dau ra: Pién ap dau ra ciia nguodn 1a 24V, vi vay hiy dam bao rang thiét
bi cua sir dung dién ap 1a 24V.

e Chit lugng va do tin cay: Lya chon mot nguén ¢ chat lugng cao va dang tin
cay, vi diéu nay dam bao rﬁng thiét bi cua duoc cung cép dién 6n dinh va an
toan.

e Kich thudc va thiét ké: Xem xét kich thudc va thiét ké cuia ngudn dé dam bao

rang né pht hop véi khong gian va yéu cau lap dit cua .[9]

Hinh 3. 2: Bo nguon to ong 24V-5A

Bang 3. 1: Thong s6 k¥ thuat ctia ngudn to ong 24V-5A:

Nguon to ong 24V-5A
[nput 110~220VAC 50-60Hz
Output 24 VDC-5A
Cong suat 60 W
Kich thudc 110*78*36 (mm)
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3.4.2. Tinh chon Camera USB logictech C270 720P

Khi lya chon camera cho ing dung cta, co6 mdt s6 yéu té can xem xét:

Hinh 3.3: Webcam logictech C270 co do phan giai 720P

e Do phan giai (Resolution): Pay 13 mot trong nhitng yéu t6 quan trong nhat. Do
phan giai cao gitip ¢6 hinh anh rd nét va chi tiét. Tuy thudc vao yéu cau cia ing
dung, c6 thé lya chon tir cic camera c6 do phan giai HD (720p), Full HD
(1080p), hodc tham chi ca 4K.

e Tbc dd cap nhat: Tbc d6 cap nhat quyét dinh kha nang camera ghi lai cac hinh
anh chuyén dong mot cach muot ma. Poi véi g dung chdm bai thi tric nghiém
tu dong, mot tbc do cap nhat cao s€ giup camera nhan dang va chup hinh nhanh

chong, dic biét khi co nhiéu td bai thi di chuyén.

e Goc nhin: Goc nhin ciia camera quyét dinh pham vi ma camera c6 thé quét. Déi
v6i tmg dung chim bai thi, cAn mot camera c6 goc nhin du rong dé bao phu toan
b to bai thi mot cach day du.

e Anh sang yéu: Di voi moi truong thiét 1ap khong du anh sang, cAn mot camera
c¢6 kha ning chup anh tt trong diéu kién anh sang yéu.

e Két nbdi va tich hop: Chon camera c6 kha ning két ndi dé dang véi hé thong.
Mot s6 tinh ning tich hop nhu giao tiép qua USB hoic giao tiép mang ciing co
thé hitu ich.

e Chi phi va ngan sach: Cudi cung 1a chi phi. Xac dinh ngan sach va tim kiém
camera c6 hiéu suat tot nhat trong pham vi gia do.

Khi Iya chon camera can nhic ki ludng cac yéu to trén dé dam bao rang chon dugc

camera phu hop nhat véi nhu cau cua minh.
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Webcam 1a mot thiét bi ngoai vi dugc st dung dé chup va truyén hinh anh va am

thanh thong qua mang, két ndi dién thoai hodc cong USB. [10]

Bdng 3.2: Thong sé ky thudt ciia webcam:

Webcam 720P

Do phan giai 1280 x 720 pixel
Téc d6 khung hinh 30 fps

G6c nhin 90°

Ty I¢ khung hinh 1,78

Toc do bit 40,92 MB/s

3.4.3. Tinh chon djng co budc 42 size 34mm

bé chon dong co budc (stepper motor) phu hop cho viéc cudn gidy A4, chung ta
can xem x¢ét mot sO yéu to quan trong bao gom kich thudc va trong luong cudn giady,
mo-men xodn can thiét, toc dd yéu cau, va cac thong so k¥ thuat ctia dong co budc.

Dudéi day la cac budc cu thé dé chon dong co:

< Mé-men yéu ciu: yéu ciu ctia md to phai 16n hon mo-men can thiét dé kéo khay
bai va mé-men kéo gidy.

% Tbéc d6 yéu cau:

e Tbc do cudn gidy ciing 12 mot yéu té can xem xét. Pong co bude thudng cé tde
d6 quay thap hon so voi dong co DC, vi vy can xéac dinh téc d6 quay yéu cau dé
cudn gidy khong bi rach hay bién dang.

3.4.4 Tinh toin md-men cén thiét dé di chuyén khay dwng bai.

- Khay dung bai duoc lam béng vat liéu mi ca den c6 d0 day 3 mm va cé khoi
luong 1kg
- Khéi luong bai thi tir 30-70 bai twong dwong 0.1 - 0.3kg
- V61 banh xe V-slot (nhuya POM) va thanh nhom dinh hinh:
- Ma sat kho (khong boi tron): p~ 0.2-0.3
- Masat c6 boi tron: p~=0.1-0.15.
o O day, ta chon = 0.2 (ma st kho).
% Tong khbi lwong can vat kéo = 1kg + 0.3 kg
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< Trong luong : Fy = my,, - g = 1.3 * 9.81 = 12.75N.

Ap dung cong thuc :
Frasast = W Fy
Thay sb:
F..u=02-12.75 = 2.55N.
Tinh mé-men (M): véi ban kinh truc quay bang
M =r. F,, = 0.015-2.55 = 0.038N.
3.4.5 Tinh toan mé-men cin thiét dé liy bai ra khéi khay.
Mé-men xoin yéu ciu:

F.D
r=—— (3.1
= G

e Puong kinh t6i da: 100mm
e Luckéo IN

Thay vao cong thirc (3.2), mo-men xoan can thiét s& 1a:

T =" = 50 Nmm = 0.05Nm(3.1)  [11]

¢ Luwa chon dong co buérc:

bong co budc 42 size 34mm (con goi la NEMA 17 véi chiéu dai 34mm) cé thé co
nhiéu phién ban véi cac thong sé khac nhau vé mo-men xoan va dong dién. Céc thong
s0 cu thé nhu mo-men xoan cuc dai, dong dién dinh mirc, goc budc s€ quyet dinh kha

nang cua dong co.
¢ Chon dong co buéc

V&i mo-men xodn can thiét 14 0.05 Nm, dong co budc NEMA 17 c6 mo6-men Xx04n tir

0.3 Nm dén 0.5 Nm sé& du sttc dép tmg yéu cau ndy. Chon mét dong co nhu:
NEMA 17 42BYGH34-0406: c6 md-men xodn 0.4 Nm, dong dién dinh muc 1.7A.
Kiém tra cac thong sé khac

Dién ap va dong dién: Pam bao bd diéu khién dong co c6 thé cung cap du dong

dién cho dong co.
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Goc budc: Dong co bude thuong co goc bude 1.8° (200 bude/vong), phu hop cho

cac ung dung yéu cau do chinh xéc cao.

Hinh 3.4: Bong co budc

Bang 3.3: Thong sé ky thudt ciia déng co bude:

bong co budce 42 size 34mm
Dong hoat dong 1.3A

bién &p dinh mirc 12 VDC

Budc goc 1.8°

Momen xo04n 0.3 Nm

Kich thudc 34 x 42 x 42mm
Puong kinh truc 5 mm

Sb day 4

3.4.6 Tinh chon Driver TB6600

bé dicu khién dong co budc di hét 1 vong ta can cai dat ché do lam vi¢c cho driver

va tinh toan sd xung cip cho dong co budc vai cac thong so:
- DPuong kinh truc dong co d=4 mm

- Dong co ¢o goc bude 1,8°

- Driver cai dit ché do vi budc 1/16

Ta c6 sd xung can cap cho dong co dé di chuyén céc truc X, Y, Z 1 vong duoc tinh

theo cong thure sau:
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a=—x22x16=-+2x16=800 (3.1)[11]
PB Os 4 1.8

- Trong do:
e Pplabudce ren
e 05 1a goc budc dong co dan dong
e 1/16 lya chon ché do vi bude trén drive
3.4.7 Tinh toan xung diéu khién cin thiét dé khay bai di chuyén 1 mm.

Dé diéu khién khay dung bai di chuyén dén diém can thiét ta cAn phai tinh s6 xung can

cap dé khay bai di chuyén 1 mm.[11]
e Duong kinh truc dong co d=4 mm

e Puly GT2 20 rang duong kinh 12mm tryc 4mm budc rang 2 mm.

e SO xung can cap dé dong co quay 1 vong 800 xung (3.1)
Cong thic chu vi cua puly: Chu vi = S6 rang X buéc ring
Chuvi = 20X 2mm = 40mm
S6 xung can cap dé di chuyén 1mm:

$6 xung/mm = 800/40 = 20xung/mm (3.2)
Véi cac tinh toan trén nhém chiing em chon driver TB6600 dé diéu khién step cho mo
hinh

Hinh 3.5: Hinh anh Driver TB6600
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Badng 3.4: Théng sé ky thudt ciia Driver TB6600 diéu khién dong co bude

Driver TB6600

bién &p sur dung 18-50 VDC

Dong dién st dung <4.0 A

Dong dién ngo ra 1.0~4.2 A

D0 phan giai (step) NC, Full,1/2, 1/4, 1/8, 1/16, 1/32
Tuy chinh dong dién 0.5A~4 A

3.4.8 Tinh chon cong tic hanh trinh 5A — 125VAC

Khi chon cong tic hanh trinh cho tng dung, c6 mot s6 yéu to can xem xét:

e Loai cong tic hanh trinh: C6 hai loai cong tac hanh trinh pho bién 1a cong tic
hanh trinh tiép diém va cong tac hanh trinh dong. Can xac dinh loai cong tic
phu hop véi yéu cau cia hé thong.

e (Cong suat: Pam bao rang cong suit cta cong tic hanh trinh phu hop véi dong
dién ma né s& phai chiu. Piéu ndy dic biét quan trong néu cong tic dugc st
dung trong ung dung c6 dong dién 16n hodc ¢ tai nang.

e Kich thudc va bd tri: Chon cong tic co kich thudc va bd tri phu hop véi khong
gian va yéu cau lap dit ctia hé thong.

e Cich hoat dong: Xem xét cach ma cong tac dugc kich hoat. C6 thé 1a bang cach

nhan, kéo, hoic di chuyén mét phan cua hé thong.[11]

Hinh 3.6: Céng tac hanh trinh
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Badng 3.5: Thong sé ky thudt ciia cong tdic hanh trinh:

Cong tic hanh trinh Thong sb ky thuat
Tai dinh muc 10-24 AC/DC

bién tré cach dién 100 M Q

Tbc d6 hoat dong 1 mm/s dén 1/ms
Tan sb hoat dong 15 000 000 lan/phit
D6 bén <1000 m/s2

3.4.9 Tinh chon ddng co giam toc 12V 960RPM GB37 truc 6mm

Khi lga chon dong co giam toc cho ung dung cua , c6 mot so yéu to quan trong can

xem xét:

e Tai trong: Xac dinh tai trong ma dong co s€ phai chiu. Pam bao chon mot dong
co c6 kha ndng chiu tai du 16n dé van hanh mdgt cach 6n dinh va hiéu qua.

e Toc do quay: Xac dinh toc d0 quay mong muon cho ting dung cua . Pong co
giam toc s€ giup giam toc do quay ban dau dé dat dugc téc do mong muodn.

e Moment xoan: Moment xoan la sitc manh can thi€t dé van hanh va chiu tai.
Chon mot dong co c6 moment xoan du 16n dé dap ung yé€u cau cua tai trong.

o Tiso giam toc: Ti sO gidm toc xac dinh mirc do giam toc cia dong co. Poi vaoi
mot tai trong cu thé, can tinh toan ti s6 giam tdc can thiét dé dat dugc toc do va

moment xoan mong muon.[11]

Hinh 3.7: Béng co gidm téc
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Khi Iya chon dong co giam téc, can nhac ky ludng cac yéu to trén dé dam bao rang

chon dugc dong co phu hop nhat véi nhu cau va yéu cau cua minh.

Bdng 3.6: Thong sé ky thudt ciia ddng co

DPong co giam toc Thong sb ky thuat
Téc do quay 960 RPM

bién &p 12 VDC

Loai C6 chdi than
Puong kinh truc 6 mm

Chiéu dai dong co 41 mm

DPuong kinh dong co 37 mm

Chiéu dai tryc 12 m

3.4.10 Tinh chgn Module 1 Relay SVDC

Khi lya chon module ha ap, can xem xét mot s yéu to sau:

Dong dién dau ra: Pam bao rang module c6 kha ning cung cip du dong dién
cho c4c thiét bi dinh két néi.

Dién ap du ra: Chon module ¢ dién ap dau ra phi hop vé6i yéu ciu cua céac
thiét bi dang sir dung. Trong trudng hop nay, can mot module ha ap véi dién
ap ddurala sV,

Hiéu sudt chuyén dbi: Hiéu sut chuyén doi cao gitp giam ton that ning luong
trong qua trinh ha ap, diéu nay ciing giup giam nhiét do hoat dong va kéo dai
tudi tho cua module.

Bao vé: Nhiéu module ha 4p c6 tinh ning bao vé nhu bao vé qua dong, qua ap
va qua nhiét, giup bao vé thiét bi ciia khoi cac nguy co ton thuong do dién ap
khong on dinh hodc qua tai.

Kich thudc va bé tri: Dam bao rang kich thudc ciia module phu hop véi khong

gian va yéu cau lap dat ctia rng dung cua .
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e Chi phi va ngan sach: X4c dinh ngin sach ctia va tim kiém module ha 4p co
hiéu sut tot nhat trong pham vi gia d6.[11]
Khi Iyra chon module ha ap, can nhic ky ludng cac yéu to trén dé dam bao rang chon

dugc module phu hgp nhat véi nhu cau va yéu cau cia minh.

Hinh 3.8: Module I Relay 5 VDC
Bang 3.7: Thong s6 k¥ thuat vé Module 1 Relay

Module 1 Relay

Ngudn cap 5VDC

Dong kich SmA

Dong tai toi da AC 250V/10A - DC 30V/10A
Kich thuéc 50x26x18.5 mm

3.4.11 Tinh chon nit nhan
Khi chon ntit nhan cho img dung cua, can xem xét mdt so yé€u to sau:

e Loai nit nhan: C6 nhiéu loai nat nhan khac nhau nhu nat nhan bam (push
button), ntit nhan chuyén d6i (toggle switch), nit nhan cam tng (touch button),

vv. Chon loai nut phit hop véi yéu cau va phong cach thiét ké cua .

e Kich thudc va hinh dang: Pam béo rang kich thudc va hinh dang ciia niit nhan

phu hop véi khong gian va thiét ké ctia thiét bi cua .
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Khi Iya chon nat nhan, can nhac k¥ ludng cac yéu to trén dé dam bao rang chon duoc

nut nhan phu hgp nhat véi nhu cau va yéu cau cua minh.

Hinh 3.9: Nut nhdan 5 VDC

Bang 3.8: Thong s6 k¥ thuat ciia nt nhan

bién &p 5VDC
Dong dién toi da 3A
Dong dién tiéu thu <20 mA
DPudng kinh khoét 16 12 mm
Mit cong tic 14 mm
Chiéu dai 21l m
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Hinh 3.10: So dé dau néi ddy ciia hé thong

Trong phan nay, ching em s& trinh bay chi tiét vé so d6 ndi ddy cta hé thong may
cham bai thi tric nghiém ti dong tng dung cong nghé xir 1y anh. Hé thdng nay duoc sir
dung céc thiét bi bao gém Arduino mega, 3 Driver, 3 dong co budc, dong co giam tde,
ngudn to ong 24V, Module 1 Relay, niit nhan. Myc dich cua so @6 ndi day 1a giup nguoi
dung hiéu rd hon vé cau triic va cach két ndi gitra cdc thanh phan chinh ciia hé thong

duoc mo ta nhu sau:

Driver TB6600:
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e MO ta: 3 Driver nhan ngudn tir ngudn t6 ong dé diéu khién cho 3 dong co budc
e Kétnbi:
= Ngudn to ong 12V — 5A cap ngudn cho 3 Driver
= Driver két ndi v6i 2 dong co budc dé diéu khién
Dong co buoc 42 size 34mm:
e M0 ta: 1 dong co budc dé didu khién khay dung bai, 1 dong co budc dé kéo
phiéu thi tric nghi¢ém
o Két ndi:
= 2 dong co budc nhan tin hiéu hoat dong tir 2 Driver dé thuc hién sb sung
nhu da cai dat
Péng co giam téc:
e M5 ta: dong co giam toc hoat dong dé cudn gidy tir noi cham bai ra khay dung.
o Kétndi: dong co giam tbc nhan tin hiéu tir Module 1 Relay dé hoat dong.
Module 1 Relay 5V:
e Mo ta: Mudule 1 Relay diéu khién cho dong co giam toc dé hoat dong phan
cudn.
e Két ndi: Module 1 Relay dung ngudn 12V tir ngudn t6 ong.
Niit nhan:
e MO0 ta: Nut nhan dé diéu khién mo hinh hoat dong.
e Két ndi: Pong ngit ngudn 12V tir ngudn to ong.
Céng tac hanh trinh:
e MO ta: Cong tic hanh trinh dé 1am noi ban dau cho khay dung phiéu thi.
e Kétndi: Cong tic hanh trinh duoc kich hoat s& truyén tin hiéu cho dong co budc

ngung hoat dong.

3.5 Thiét ké ban vé mé hinh

Phéc thao kich thuéc khung cia hé thén:
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400,00

650,00

Hinh 3. 11: Kich thuéc khung ctia hé thong

Phat thao mo hinh thuc :
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Hinh 3. 12: Ban vé thiét k& mo hinh
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CHUONG 4 CHUONG TRINH PIEU KHIEN MAY CHAM BAI THI

TRAC NGHIEM TU PONG

4.1 Lwa chgn quy trinh cong nghé

Cong nghé cua may cham thi c6 thé dugc sir dung phd bién bao gém cac cong nghé
OMR (Optical Mark Recognition), cong ngh¢ OCR (Optical Character Recognition),
cong nghé ICR (Intelligent Character Recognition).

4.1.1

Cong nghé nhin dang danh diu quang hoc OMR (Optical Mark

Recognition).

Cong nghé OMR (Optical Mark Recognition) hay nhan dang danh ddu quang hoc 1a

mot phuong phap sir dung cam bién quang hoc hoic may quét dé phat hién va xur 1y cac

danh dau (mark) trén tai liéu. Pay 1a cong nghé pho bién trong viéc cham diém cac bai

thi trac nghiém, khao sat, phiéu tham do y kién, va cac loai biéu mau c6 dinh dang chuan.

J/
0‘0

Nguyén ly hoat dong cia OMR

Thiét ké biéu miu chuin: Biéu mdu OMR co cac viung danh dau (bubbles,
boxes) duoc b6 tri tai cac vi tri ¢ dinh trén giéy. bép an hoac lua chon duogc
danh dau (t6 den hodc khoanh) béi nguoi st dung.

Quét biéu mau: May OMR quét toan bo biéu mau va st dung cam bién quang
hoc dé phat hién anh sang phan xa tir cic ving dugc danh diu.

Ving t6 den s& phan xa it anh sang hon so véi ving khong danh dau.

Xir 1y va phén tich dir liéu: Dt liéu duoc chuyén dbi thanh tin hiéu sé dé xtr Iy

va xac dinh ving nao di dugc danh dau. [12]

Uu diém ciia cong nghé OMR

/7
0‘0

Téc d9 cao: C6 thé xur Iy hang ngan biéu mau trong mot khoang thoi gian ngan,
gitip tiét kiém thoi gian dang ké so v&i viéc nhap liéu thi cong.

D) chinh xac cao: Néu biéu miu dugc thiét ké chuan, OMR c6 thé dat do chinh
xac gan nhu tuyét doi (>99%) trong viéc nhan dién danh dau.

Tiét kiém chi phi: Khong can thiét bi phirc tap hodc dat tién nhu may quét hinh
anh hodc cam bién laser.

Pon gian héa quy trinh: Biéu mau dé thiét ké va trién khai; ngudi ding chi can
danh du vao ving dugc quy dinh.

Nhuwoc diém ciia cong nghé¢ OMR
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4.1.2

Phu thudc vao thiét ké biéu miu: Cac biéu mau cin phai dugc thiét ké chuan,
voi kich thude va dinh dang chinh xéc.

Biéu mau bj 1éch hodc khong in dung tiéu chuan co thé gay 16i khi quét.

Nhay cam véi chit lwong gidy va mwe: Gidy mong, nhin hodc chat luong in
kém c6 thé gay 13i trong qua trinh nhan dién.

T6 khong du d¢am hodc st dung muc khong ding chuan ciing c6 thé giy ra sai
sot.

Khong linh hoat véi dir liéu phire tap: Cong nghé OMR chi nhén dién dugc
cac danh déu don gian (t6 den, gach chéo, v.v.) va khong thé xir 1y dit liéu dang
chir hodc hinh anh phtrc tap.

Phu thudc vao thiét bi quét chuyén dung: Yéu cau may quét OMR chuyén

dung hozc phan mém xu 1y twong thich, diéu nay c6 thé 1am tang chi phi ban dau.
Cong nghé OCR (Optical Character Recognition)

OCR (Optical Character Recognition) 1a cong nghé nhan dang ky tu quang

hoc, cho phép chuyén d6i hinh anh chtra van ban (nhu anh chyp tai liéu, ban in, hodc

van ban viét tay) thanh dang van ban k¥ thuat s6 c6 thé chinh sira, tim kiém hoic luu
trir. [12]

% Nguyén ly hoat dong ciia OCR

OCR hoat dong dya trén viéc phan tich va nhan dang cac ky tu van ban trong hinh

anh. Quy trinh chinh bao gdm:

v Tién xir Iy hinh anh:

Cai thién chat lugng hinh anh dé nhan dang chinh xac hon, bao gém:

Chuyén d6i hinh anh sang den tring (binary image).

Loai bd nhi€u (noise removal).

Lam thiang vin ban (deskewing).

Cat bién va xac dinh vung chtra van ban.

v/ Phan vang va phén tich ciu tric:

Chia hinh anh thanh cac vung khac nhau:

Vung chira van ban.

Ving chira hinh anh hodc bang biéu.
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Sau do, tach tirng ky tu trong vung van ban.

Nhén dang ky tu : Mdi ky tu duoc so sanh voi mot mau ky tu ¢ san trong co sé

dir liéu (pattern matching). Hodc sir dung cdc thudt toan hoc may (machine learning) dé

du doan ky tu.

Hau xir Iy: Hiéu chinh 18i nhin dang bang cach sir dung tir dién hodc quy tic ngit

phap.

Xuét dir liéu thanh cac dinh dang ky thuat s6 nhu van ban, PDF, hodc tai liéu c6 thé

chinh stra.

/7
0’0

>

Cac loai OCR
OCR co ban:

Chi nhan dién ky ty in thong thudng (chir Latin, sd, ddu cau).

Vi du: Nhan dién van ban tir sach, tai li¢u.

> OCR viét tay (Handwriting OCR):

e Nhan dién chir viét tay. Phtrc tap hon vi chit viét tay c6 nhiéu kiéu khac nhau. Str
dung cong nghé¢ hoc sau (deep learning).

e thién d§ chinh xdc. Str dung tri tu¢ nhan tao dé hoc va nhan dang cac mau chir
phuc tap.

e HOCR (Hierarchical OCR): Phan tich ciu tric tai liéu phtrc tap nhu bang biéu,
tiéu dé, va doan van.

e ICR (Intelligent Character Recognition): Nhan dién ky ty viét tay nang cao va
cai

« Ut diém ciia OCR

e Tu dong hoa nhip liéu: Giam thiéu cong viéc nhap liéu thi cong, tiét kiém thoi
gian va cong suc.

e Chuyén d6i vin ban thanh dir liéu s6: D& dang chinh sira, luu trir va tim kiém
van ban.

e Tiét kiém chi phi: Han ché sai sot do con ngudi, giam chi phi lién quan dén xur
1y dir liéu thu cong.

e Ting kha niing truy cdp: Tich hop tai liéu gidy hodc anh vao hé thdng phan
mém, lam tang kha ning truy cap thong tin.

% Nhuoc diém cia OCR
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e Do chinh xic phu thudc chit lwgng hinh danh: Hinh anh mo, nhiéu, hodc bi
méo c6 thé lam giam d6 chinh x4c ciia OCR.

e Kho nhan dién chir viét tay: Dt licu viét tay phuc tap, ddc biét khi co nhiéu
kiéu viét khac nhau.

e Han ché ngdn ngir va phong chir: Mot s ngdn ngir phuc tap (nhu tiéng Trung,
tiéng Nhat) hodc phong chir dic biét co thé khong duogc hd tro tot.

e Cin ciu hinh ning cao cho tai li¢u phirc tap: Tai liéu c6 bang biéu, hinh anh,

hoic dinh dang khong chuan doi hoi cau hinh OCR phic tap.[12]

4.2 Luu do thuét toan ciia Arduino
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Hinh 4.1: Luu do thudt toan arduino
SVTH: Bui Qudc Cuong GVHD: Ts. Poan Lé Anh

Nguyén Sy Bao 55



Pé tai : Thiét ké may va ché tao may chdm thi img dung xtr Iy 4nh

Chuong trinh Arduino gém cac budc co ban nhu sau: chuong trinh sau khi khéi
dong s€ khdi tao serial va khoi tao pin. Sau dé chuong trinh xac dinh CTHT da
dugc kich hoat mirc high chua “?”. Néu chwa dong co step s& dua khay bai vé
vi tri home va kich hoat CTHT ¢ trang thai HIGH.

Sau khi kich hoat CTHT chuong trinh s€ dgi nut nhéan dugc nhan. sau khi nuat
nhan dugc nhén step 2 s& quay 5000 budc dua khay bai vao vi tri chAm bai va
do1 tin hiu tur serial.

Tin hi¢u serial “X” step 1 dua bai ra s€ quay 1 vong = 800 budc va dong co DC
quay 1s va dua thong tin 1én python véi ky tu “B” cho biét bai da duoc dua ra.
Tin hi€u serial “E” step 2 dua khay dung bai quay 1600 budc va sau do step 1
quay 800 budc va dong co DC quay 1s. sau d6 step 1 quay 1600 budc va dua
khay bai vé vi tri chAm diém va dua thong tin 1én python vai ky tu “B” cho biét
bai di duoc dua ra vi tri bai 10i.

Tin hiéu serial “H” step 2 quay 5000 budc dé dua khay bai vé vi tri home.

4.3 Luu d0 thuit toan xir Iy anh Python

Hinh 4.2: Chuong trinh thudt todn xu ly anh
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Quy trinh nay bat dau khi hé thdng két ndi v6i ca webcam va thiét bi serial dé thu
thap dir liéu. Sau khi két ndi thanh cong, no s& hién thi hinh anh tir webcam. Sau do,
chuong trinh kiém tra dir liéu nhan dugc tir serial hodc tir webcam, néu khong co dir li¢u

hop 18, hé thdng s& bao 16i.

Khi c6 dit liéu hop 18, chuong trinh tiép tuc xtr 1y anh tir webcam. Mot budc tiép
theo 13 kiém tra trang thai gidy dé xac dinh xem né c6 hop 1¢ hay khong. Néu trang thai
gidy khong hop 18, chuong trinh s& gui tin hiéu théng bao vé trang thai ndy qua serial.
Néu trang théi gidy hop 18, chuong trinh s& so sanh dap an da nhap véi két qua dung.

Sau khi hoan tat viéc so sanh, két qua s& dugc luu vao file Excel. Hé thong s& tiép
tuc chd ngudi dung nhan phim "Esc" dé thoat khoi chwong trinh. Khi nguoi dung nhan
phim nay, chuong trinh két thic.
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4.4 Chwong trinh con xir Iy ma dé.

i

MHAN HINH ANH M3
IR

CHUYEN ANH SA NG
HEN

LR SRS WOH WUASE

FIsL OO ITRLIES
MASK

IRPYETORLA TN

U TORLRS

TTNH BCRLIN I M B

SAFXEF THHF Y 1N
NHAM A THEN X

}

WE B RING B0
WA AN NHAN T

!

TEA N EANH WA
CHUH MHAN

T,

Lk Bk

Hinh 4.3: Luu d6 thudt todn xir [y md dé
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Nguyén 1y hoat dong cua lwu dd giai thuat nay bt dau tir viée nhan anh dau vao
va chuyén dbi né thanh anh xam, gitp don gian héa qua trinh xtr Iy. Sau d6, hé thong sir
dung mot mask mau dé loc anh, gitt lai nhitg ving ¢6 mau sic can thiét va loai bé phan
khong mong mudn. Tiép theo, hé thdng tim cic contours trong anh, tirc 14 cac duong

bién cua cac doi tugng.

Hé théng s& duyét qua timg contour va kiém tra dién tich ctia chiing. Néu dién tich
clia mot contour 16n hon mot gia tri ngudng, hé thdng sé& tinh toan bounding box, hay
con goi 1 hop gidi han, bao quanh ddi tugng d6. Sau do, hé thong kiém tra kich thuéc
ctia bounding box dé dam bao rang ddi twong co kich thude du 16n. Néu khong, qua

trinh s€ quay lai va tai lai anh.

Néu tét ca cac diéu kién vé dién tich va kich thudc déu thoa man, hé thong s& sap
xép cac bounding box theo truc X va gan nhén cho ting d6i twong. Cubi ciing, hé thong
s& v& cac bounding box 1én anh va tra vé két qua nhan dién. Qua4 trinh nay két thuc khi

tat ca cac doi tuong da dugc nhéan dién va danh dau.
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4.5 Chwong trinh xir ly dap an.

[

TAO CHUG DA AN
U KET ORLA

Hinh 4.4: Luu d6 gidi thudt xir Iy dép dn
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Quy trinh trong lwu d6 trén mé ta cach thuc xtr Iy mot bic anh dé phat hién va
phan loai cac ddi twong. Dau tién, hinh anh dwgc nhin vao va chuyén sang khong gian
mau HSV dé dé dang loc va xtr ly mau sdc. Sau do, mot bd loc mau duoc ap dung dé

chi gilr lai nhitng mau sac can thiét, giup lam noi bat cac doi tugng trong anh.

Qua trinh tiép theo 1a duyét qua timg contour (dudng vién cua ddi twong) trong
btrc anh. Mdi contour duoc kiém tra xem dién tich ctia né ¢6 1én hon 150 hay khéng.
Néu dién tich qua nho, d6i tugng d6 s& bi loai bo khoi danh sach xir 1y. Néu dién tich du
16m, mgt bounding box (hop bao quanh) s€ dugc ve€ 1én doi tuong do dé xac dinh pham

vi cia no trong anh.

Sau khi v& bounding box, quy trinh kiém tra kich thuéc ctia nd. Néu chiéu rong va
chiéu cao ctia bounding box du 16n (chiéu rong 16n hon 10 va chiéu cao 16n hon 30), dbi

tuong s€ dugc gitr lai. Néu khong, doi tuong s€ bi loai bo.

Tiép theo, cac dbi tuong hop 1€ dugc thém vao mdt danh sach dir li¢u va s€ duogc
sap xép theo truc Y dé chuén bi cho budc phan loai. Mdi dbi tuong trong danh sach s&
dugc gan mgt nhan tr A dén D, d@)ng thoi xac dinh céc cau ndi gitra cac doi tuong dua

trén truc Y.

Cuoi cung, bounding box dugc v€ 1én anh, va cac nhan dugc gan cho moi1 doi
tuong. Qua trinh ki€ém tra dap an s€ dugc thyc hién cho tung doi tugng. Néu khong co
dap an hodc c6 nhi€u dap an cho mot doi tugng, nd s€ bi loai bo. Néu doi tuong co dap

an dung, dap an s& dugc gan cho dbi twong do.

Quy trinh nay két thiic khi tat ca cac d6i twong di dugc xir Iy va gan dap an. Muc

tiéu ctia quy trinh 13 phat hién, phan loai va x4c dinh cac d6i twong trong anh mot cach

chinh xac.
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4.6 Chwong trinh xir 1y cit hinh &nh.
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Hinh 4.5: Chwong trinh xv 1y cat hinh anh
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Khéi tao khung hinh dén viéc xac dinh két qua cudi cung. Qua trinh bat dau véi
budc khoi tao khung hinh. Néu khung hinh khong hop 16, hé thdng s& bao 15i va két thuc
qua trinh. Nguoc lai, néu khung hinh hop 18, hé thdng sé tiép tuc vao budc tién xu 1y

anh, nham chuan bi dir liéu cho cac budc tiép theo.

Sau khi tién xtr Iy xong, hé théng s& tim kiém hinh anh trong khung hinh da xu 1y.
Tiép theo, toa do cua cac ddi tuong trong hinh anh s€ dugc so sanh véi mot gia tri )
dinh, cu thé la toa dd Y phai 16n hon hoac béng 150. Néu diéu kién nay duogc thoa man,
qua trinh s& chuyén sang budc tim hinh chuéan, noi hé thong tim kiém céc hinh anh c6

kich thudc va dit liéu phi hop véi yéu cau.

Sau khi tim duoc hinh anh chuan, hé théng s& tién hanh cac budc tiép theo dé tao
ra cac hinh anh miu dé, hinh anh dap an, va két thiic qua trinh bang cac hinh anh két
qua. Cudi cung, két qua cua qua trinh xir Iy s& duoc hién thi, giup ngudi dung co cai
nhin r rang vé két qua cubi cung.

Toan bd quy trinh ndy duoc thiét ké dé dam bao rang mdi bude déu cé su kiém tra
va xtr 1y k¥ ludng, giup hé théng hoat dong chinh xac va hiéu qua trong viéc nhan dién

va xu 1y hinh anh.
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4.7 Chwong trinh xir Iy hinh anh s6 bao danh

LEVAT RO

Hinh 4.6: Lueu d6 gidi thudt xit [y anh sé bdo danh
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Luu dd giai thuat xu ly anh dé phat hién cac ddi tuong trong anh, tir viéc nhan dién
anh ban dau cho dén viéc v& bounding box (hdp gi6i han) va tra vé& két qua. Qua trinh
bét dau bang viéc nhan anh tir ngudn (anh SBD) va chuyén ddi anh sang khong gian
mau HSV. Tiép theo, anh s& duoc loc theo mau sic st dung mask dé chi gitr lai cac khu

vuc can thiét.

Sau d6, giai thuat tim cac contours (dudng vién) trong anh dua trén mask. Mdi
contour duoc kiém tra dién tich, néu dién tich cua contour 1én hon 100, tiép tuc xu 1y,
con khong thi bi loai bo. Tiép theo, bounding box cua contour dugc tinh toan va dugc

kiém tra véi cac dieu kién veé kich thude (chiéu rong > 10 va chiéu cao > 30).

Khi di€u kién nay dugc thoa man, gidi thuat s€ thém danh sach cac contour vao dir
liéu va sdp x€p ching theo vi tri trén truc X. Cuoi cung, cac bounding box va duong
vién dugc v€ 1én anh, va két qua s€ dugc tra vé bao gom anh da xir 1y cung voi chuoi

nhan dang cac dbi tuong trong anh. Qua trinh nay két thiic véi viée tra vé két qua.

Néu ¢6 16i trong cac budc kiém tra dién tich hodc kich thuéc, giai thuat s€ bo qua

cac contour do va tiép tuc kiém tra cac ddi tuong con lai.
4.8 Thir nghi¢m hé thong

Buéc 1: Cap ngudn va két ndi thiét bi

Cép ngudn toan bo hé théng.

Két ndi webcam va Arduino Mega v&i may tinh.
Béat chuong trinh xtr Iy 4nh va Arduino IDE.

Budre 2: Két ndi Arduino v6i PyCharm

Code thuc hién:

import serial

# Két ndi v6i cong COMS cia Arduino Mega

serial port = serial.Serial'COMS', 9600, timeout=1)
print("Da két n6i voi Arduino trén cong COMS")
Budéc 3: Chay chuong trinh h¢ thong

Chay chuong trinh xir 1y anh va Arduino IDE c6 thé bao gém céc tac vu khac nhau
nhu:
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Gui tin hiéu tir Arduino dén Python.
Nhan dir li€u tr camera va xtr 1y.
Code thuc hién:
import cv2
# Khoi tao camera
camera = cv2.VideoCapture(0) # Sur dung camera mac dinh
while True:

ret, frame = camera.read() # Doc khung hinh tir camera

if not ret:

break

# Hién thi khung hinh

cv2.imshow("Quét bai thi", frame)

# Thoat khi nhan phim 'q'

if cv2.waitKey(1) & OxFF == ord('q"):

break

camera.release() # Giai phong camera
cv2.destroyAllWindows() # Pong cira s6 hién thi
Bu6c 4: Chuén bj bai thi
Dit cac bai thi vao khay dung bai dé chuan bi quét.
Budc 5: Khoi dong chuong trinh
Nhén nat "Start" dé hé thong bét dau chay chuong trinh.
Budc 6: Qua trinh quét va xur ly bai thi
Camera quét bai thi va ty dong phan tich.

Két qua xtr Iy duoc xuit ra trong PyCharm va luu dudi dang file Excel.

Code thuc hién:
import cv2
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import pytesseract
import pandas as pd
# Quét va nhan dién van ban trén anh
def process_image(image):
text = pytesseract.image to string(image)
print("Van ban nhan dién: ", text)
return text
# Luu két qua vao file Excel
def save to excel(data):
df = pd.DataFrame(data, columns=["Két qua"])
df.to_excel("result.xIsx", index=False)
print("Két qua da duoc luu vao file Excel.")
# Quét bai thi
camera = cv2.VideoCapture(0)
ret, frame = camera.read()
if ret:
text = process_image(frame)
save to_excel([text])

camera.release()

Khung xir Iy ma dé Khung xir 1y s6 bao danh Khung xit Iy dép an
)
i
bt =
i ————— .
{ —— {_ D) ! ; :
r A
= k - YETT, » O
o [itietitid :!§?§a‘;§}i SRR
(ar|NiIERERERS" LISRRESEH] L EEH
.A;“‘CD :\{:‘g; ,,'“
P R A8 C BT I
|.'lg= -q N 8 0z |
:: 330 v e
RS 4 ’.'.‘i:iii-.ﬁ.E !
fa S5 2 o--o----o-|
. v
WWien cczz@scoEs

Hinh 4.7: Hinh dnh hé thong dang xit Iy bai thi trong khung hinh
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BCAAADCBBC

MADE:013- DAPAN:BCAAADCBBC

Hinh 4.8: Két qud dwoc xudt ra trong pycharm

Hang xuat SBD  Hang xuat ma d¢ Hang xuat dap an Hang xuat diém cham

*uh S DAFAN SRRl
12 MATIE Mng duy Prdui sty Sy
:
4 .

ABCBOALTIDA
CODA

Hinh 4.9: Két qua dwoc xudt ra file Excel
Buwéc 7: Phan loai va di chuyén bai thi

Khi c6 két qua, ban c6 thé diéu khién dong co dé di chuyén bai thi ra khu vuc phan

loai
Code thuc hién:
import serial
# Gri tin hiéu diéu khién dong co qua Arduino
def control motor(signal):
serial port.write(signal.encode())

print(f'Giri tin hiéu diéu khién dong co: {signal}")

# Vi du vé phén loai bai thi

result = "Dlng" # Gia sir két qua 1a ding
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if result == "DPung":

control_motor("move to_correct zone")
else:

control_motor("move to_error_zone")

Budre 8: Sau khi co két qua thi dong co s& hoat dong dua gidy thi ra dung khu vic can
phan loai. Nhitng gidy thi da dugc kiém tra dung s6 bao danh va dap an s& duoc cho vao
khu phan loai dung, con nhiing gidy thi khong dung ma dé hodc gidy bi up mat thi s&
duoc cho vao khu phan loai 16i.

Khu phan loai 16i Khu phan loai ding

7 Y | [T
[T T T3 i
) \1 g '-;‘ Eg "

Hinh 4.11: M6 hinh hoan thién
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Chau thich :

1. Khu vyc phan loai gidy 15i

2. Khu vuc phan loai gidy di chdm diém

3. Khu vuc dua gidy da xir 1y ra ngoai khu phan loai

4. Tu dién

5. Khu vuc chira bai thi can cham diém

6. Camera xu ly anh

Bang 4. 1: Bang thir nghiém hé thong

MA . D,O
SBD | [ DAP AN DPIEM CHINH
XAC
0244 | 221 | ABAABCDABC 8 100%
2486 | 321 | DCBAABCBAD 9 100%
1321| 023 | BCAADBACBA | Madé llzﬁg;‘g trung 90%
1321 023 |BCAADBACBA | Made llzﬁggg trung 80%
1321| 023 | BCAADBACBA | Madé }:ﬁgg‘g trung 90%
2486 | 321 | DCBAABCBAD 7 100%
1321| 023 | BCAADBACBA | Madé llfﬁg;‘g trung 90%
2486 | 321 | DCBAABCBAD 10 100%
2486 | 321 | DCBAABCBAD 8 100%
1321| 023 | BCAADBACBA | Madé lljﬁggg trung 100%
2486 | 321 | DCBAABCBAD 8 100%
1321| 023 |BCAADBACBA | Madé Eﬁggg trung 100%
1321 023 |BCAADBACBA | Made Eﬁggg trung 90%
1321 | 023 |BCAADBACBA | Madé lﬁﬁggg trung 100%
1321| 023 |BCAADBACBA | Madé nggg trung 60%
1321 | 023 |BCAADBACBA | Madé g}lggg trung 100%
2486 | 321 | DCBAABCBAD 7 100%
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1321 | 023 |BCAADBACBA | Maddé gllggg trung 100%
2486 | 321 | DCBAABCBAD 9 100%
0244 | 221 | ABAABCDABC 10 100%

Nhén xét:

Qua trinh cdp ma dé: Mot trong nhiing yéu t6 can cai thién 1a quy trinh cap ma de.
Néu ma dé khong khép, cac két qua cham thi ¢ thé khong chinh xac. Piéu ndy c6 thé
anh hudng dén két qua cudi cung.

Cham Thi Chinh Xéc: Cac bai thi c6 ma dé ding dat két qua t6t va hé thong chim
thi duong nhu hoat dong chinh xac. Tuy nhién, khi c6 16i ma dé, d6 chinh xac va két
qua c6 thé bi anh huong.

Phan Tich Két Quéa Piém:

Piém Cao (100%): Nhitng hoc sinh dat diém cao cho théy viéc chdm thi tu dong
c6 thé dat hiéu qua rat cao néu dir liéu khong c6 15i.

Diém Thip va Loi M Pé: Piém thip c6 thé do mot sb 1y do nhu hoc sinh khong
tra 16i dung, hodc hé thong gap 13i trong qua trinh chdm bai.

Thoi gian cham thi dugc kiém tra 1a 5s voi mbi bai.

Két luin:

Béng két qua thé hién rang hé thong cham thi tu dong co tiém ning tét, v6i kha
ning cham chinh x4c va nhanh chéng khi dit liéu dau vao chinh xac. Tuy nhién, can cai
thién hé théng cip ma dé va xir 1y 151 mé dé khong trung khop dé dat duoc két qua chinh

Xac va tin cay hon.

SVTH: Bui Quéc Cudng GVHD: Ts. Poan Lé Anh
Nguyén Sy Bao 71



Pé tai : Thiét ké may va ché tao may chdm thi img dung xtr Iy 4nh

CHUONG 5: KET LUAN VA HUONG PHAT TRIEN
5.1 Két qua dat dwoc

Muc dich chinh cta dé tai 13 xay dung hé théng ty dong chim diém phiéu tra 101 tric
nghi¢m st dung camera. Dé thuén tién trong viéc tién hanh cling nhu dam bao tién do

cong viéc, dac biét 1a nang cao kha nang danh gia va nang cap.

Pé ¢6 thé dat duoc két qua tdt nhat cho ca dé tai, mdi viée 1am du 1 nhé nhat cling

duoc em 1én ké hoach dinh hudng va thuc hién theo ting budc da vach ra.

Khong chi huéng dén két qua tbt nhat, viéc dam bao tién do cling c6 ¥ nghia vo cung
quan trong, chinh vi vy trong qua trinh thuc hién, em thudng xuyén dé ra cac muc tiéu
va ludn ludn cd gang dat dugc diéu do theo ding ké hoach dé ra. Bén canh do, thong
qua viéc tim hiéu thém cac ngudn tai lidu va tham khao ¥ kién thay gido hudng din, em
khong nging toi wu hoa cac thuat toan, phuwong phap, giup cho module gon gang, don

gian nhung van dam bao hiéu qua.

May hoat dong binh thudng, c6 gay ra tiéng on nhe khi moé hinh hoat dong chuyén
bai thi ra vao. Phin mém hoat dong binh thuong khi thir nghiém, nhung gip kho khin
khi két ndi phan ctng va phan mém voi nhau do Camera chup anh chit luong khong
cao. Phan nhan dang ki tu trong phan thong tin thi sinh d6i lic ¢6 thé nhan dang khong
chuan xéc 100%.

Ttr thue nghiém cho thay, nhém em di tién hanh xr Iy anh voi chit luong khong cao
nhung van dat ¢ chinh x4c véi yéu cau dé ra. St dung céc 1énh loc nhiéu, 1am bong anh
dé c6 mot chét luong anh tdt nhat dan dén do chinh xac cao. Rat nhiéu giai doan va
phuong phap dugc thuc hién véi nhau trong khi hinh thanh va xu 1y bai thi.

5.2 Tinh méi ciia hé thong.

- Hé thng c6 thé chdm diém chuén sat 1 cach ty dong

- Hé thdng c6 thé xtr Iy duoc cac bai bi 16i va phan cac bai b 16i ra 1 khu vuc
riéng bict

- Hé thdng tra vé két qua cho excel gitp thudn tién hon khi xuit phiéu diém.

5.3 Gi6i han ciia dé tai

Mic du may chim thi tng dung cong nghé xtr Iy anh mang lai nhiéu loi ich va tiém

nang, nhung cling ton tai mgt s6 gidi han can dugc xem xét:
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Do phuc tap ctia bai thi: Hé théng c6 thé gip kho khin trong viée nhan dién va phin

tich dap an néu bai thi co cu truc phuc tap.

Pa dang cua bai thi: Viéc xtr 1y cac loai bai thi c6 do khac bi¢t 16n vé dinh dang, kich

thude va mirc d6 phire tap c6 thé 1am giam hiéu suét cta hé thong.

Do chinh x4c cta cong nghé xir 1y anh: Cac phuong phap xir Iy anh c6 thé khong
hoan hao va co thé gip khé khin trong viéc nhan dién cac dap 4n néu anh c6 chét luong
kém hodc co nhiéu.

Tinh linh hoat cua hé théng: Hé théng c6 thé khong thé linh hoat d6i véi cac loai bai
thi m&1 ma khong doi héi viée diéu chinh lai cac thuét toan va mé hinh.

Yéu ciu phan cimg va k¥ thuat: Viéc trién khai va duy tri hé thong doi hoi sy dau tu
dang ké vao phan cimg va kién thire ky thuat cao.

Bdao mat dir liéu: Viéc xur Iy dir li¢u ca nhan va nhay cam doi héi cac bién phéap bao
mat cao dé dam bao tinh riéng tur va an toan cua thong tin.

Kha nang thich nghi: Hé thdng can c6 kha ning thich nghi véi cac thay ddi trong cach
thire t6 dap an cta hoc sinh dé duy tri d6 chinh xAc.

Phan hoi va giai thich: Hé thong can cung cip phan hoi va giai thich 1 rang vé két
qua chim thi dé dam bao sy minh bach va tin cay.

Nhén biét va vuot qua nhitng gidi han nay s& gitip cai thién hiéu suét va tinh tng dung
clia may cham bai thi tric nghiém ty dong tmg dung céng nghé xur 1y anh trong thuc
tién.

5.4 Huéng phat trién

Thiét bi may chdm bai thi ty dong xay dung 1én nham thay thé con ngudi thue hién

cham thi trén phiéu mot cach nhanh va chuin xac nhit c6 thé. Dudi day 1a mot sb y

tuong phat trién dé tai nay:

e Thiét bi c6 the phat trién dé quét nhitng bai thi véi kich thude 16n hon trén nén
tang gidy A4, nhiéu cu hoi hon va chinh xac hon.

e Sir dung cong tic hanh trinh dé 1ap trinh vao ra cho bai trong khoang tranh bi
va cham khong dang c6 gay ra hong héc may.

e Thiét ké va str dung thém ké thong kéo gidy tur dong bang ion +/- dé cham diém
hang loat bai thi khong phai cap ting bai thi mot vao khay bang module truot.
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e Luu trit lai tit ca cac thong tin cua bai thi da duoc chdm vao hé théng dé sau khi
cham xong c6 thé mo ra va check lai tirng bai thi xem lai diém s6 ng véi timg
sinh vién. C6 thé xem lai d& dang sau khi thi sinh yéu cau phuc khao.

e Tao co s& dit liéu, hinh thanh hoi ddng thi, phong thi, in diém tu dong lén gidy

sau khi cham bai.

e Tim ki€m, tao va xuat bao céo.

Nhém em mong rang day 1a tai liéu nén mong dé co thé phat trién thiét bi nay tu

dong hoa hon.

5.5 Anh huéng cua dé tai dén véi con nguoi va moi truomg

Pé tai vé hé thong chdm diém thi ty dong bang tri tué nhan tao c6 nhitng anh hudng

tich cuc dang ké dén con nguoi va moi trudong, cu thé nhu sau:

Cung cip thong tin chinh xic va cip nhat: Piém sb cua ting bai thi tng véi ting
s6 bao danh dugc cap nhat kip thoi va chinh xéac, gitp hoc sinh, sinh vién va gido

vién dé dang theo doi két qua.

Tiét kiém thoi gian va cong sirc cho gido vién: Quy trinh cham bai thi hoan toan
duogc tu dong hoa, giup giam bot thoi gian va cong stc ciia gido vién. Cong viée cham
bai tré' nén nhanh chéng va chinh xac hon, gitip gido vién c6 nhiéu thoi gian hon dé
tap trung vao viéc gidng day va hod trg hoc sinh.

Panh gia ning luc chinh xdc hon: Sy hd tro cla cong nghé tri tué nhan tao gitp
danh gia nang luc cua sinh vién mot cach cong béng va chinh x4c hon, cai thién chét
lugng giao duc.

Giam thiéu sai s6t va gian 1an: Hé thong chdm diém tu dong gitip giam thiéu sai sot
va kho xay ra gian 1an, dam béao tinh minh bach va céng bang trong viéc chim diém.
Tién nghi va dé sir dung: Hé thong dugc thiét ké dé dé sir dung véi moi nguoi, tir
gido vién dén hoc sinh, mang lai tién nghi va hiéu qua trong qua trinh st dung.
Giam thiéu khiéu nai: Viéc chim diém chinh xéc gitip giam thiéu cac khiéu nai do
sai s6t vé diém sb khi danh gia nang lyc hoc sinh, sinh vién qua bai thi tric nghiém.
Thiét bi chat hrong cao va hé thong bén bi: Hé thong chim thi ty dong sir dung cac

thiét bi chat lugng cao, hoat dong bén bi, lién tuc va lau dai.
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- Xuat bao cao khi can thiet: H¢ thong c6 kha nang xuat bao cao vé diém s6 khi can

thiét, gitip viéc quan 1y va theo ddi két qua trd nén dé dang hon.

- Quan Iy va diéu khién dé dang: Hé thdng chim thi ty dong cho phép quan Iy va

di€u khién hoan toan ty dong, giip nang cao hi¢u suat lam viéc.

- Bao mat tuyét ddi: Hé thdng sir dung mang ludi Internet voi cac bién phap bao mat

tién tién, chong that thoat dir liéu mat, dam bao an toan thong tin.

Tom lai, dé tai vé hé thong cham thi tu dong khong chi mang lai nhiéu loi ich cho
con nguoi ma con gop phan vao viéc nang cao chat lugng gido duc va bado vé moi truong
thong qua viée tiet ki€m tai nguyén va giam thi€u cic sai sot, gian 1an trong qua trinh

cham thi.
5.6 Két luin

Sau gan 4 thang thiét ké va thi cong mo hinh “Thiét ké va ché tao may chdm thi Gmg
dung xtr 1y anh ”, nhom chiing em d3 thanh cong trong viéc hoan thanh dé tai. Mo hinh
hoat dong 6n dinh va nhan dién kha chinh xac cac thong tin va két qua trong phiéu lam
bai di duoc huan luyén trude d6. Qua qua trinh nay, ching em di tich liy duoc nhiéu

kinh nghiém quy bau vé xir Iy anh va cang ¢ thém nhiing kién thic di hoc.

Trong sudt qué trinh nghién ctru va thuc hién dé tai, ching em da hiéu siu hon vé nhiing
co s& 1y thuyét da hoc tir cac nam trudc va nhan thiy su lién két chit ché giita cac mén
hoc. Tuy nhién, do con han ché vé kién thirc va kinh nghiém, khong thé tranh khoi mot
s sai sot. Vi vdy, ching em rat mong nhan dugc sy danh gia, phan hdi va gop ¥ tir quy
thay c6 va cac dé co thé rat kinh nghiém, b6 sung va hoan thién dé tai tot hon.

Chung em xin guri 10i cam on chan thanh dén Thay T.S Poan Lé Anh, nguoi da tan tinh
huéng din va cung cép cho chiung em nhitng kién thirc quy bau, giup ching em hoan
thanh d& tai nay. Su chi dan cua thiy da gitip chung em vuot qua nhiéu kho khin va

hoan thién hé thdng mot cach tét nhit dé dugc diung & day ngay hom nay.

Mot lan nita, chung em xin chan thanh cam on.
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PHU LUC

- Dudi déy la chuong trinh duogc viét bang ngdn ngit 1ap trinh C/C++ trong Arduino

IDE dé van hanh hé théng phﬁn co:
const int CTHT1 = A3;
const int CTHT2 = A2;
const int PUL1 = 11;
const int DIR1 = 10;
const int PUL2 = 9;
const int DIR2 = 6;
const int PUL3 = 5;
const int DIR3 = 3;
const int RL = 12;
const int NBStart =A0;
const int NBStop = Al;
int TTG=0;
void GiayVao()

{
for(int i=0;1<9000;i++)
{
digital Write(DIR2, HIGH);
digital Write(PUL2, HIGH);
delayMicroseconds(100);
digitalWrite(PUL2, LOW);
delayMicroseconds(100);
}
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void GiayVe()
{

digital Write(DIR2, LOW);
digitalWrite(PUL2, HIGH);
delayMicroseconds(100);
digitalWrite(PUL2, LOW);
delayMicroseconds(100);

}
void GiayDung()

{
digital Write(DIR3, LOW);
digitalWrite(PUL3, HIGH);
delayMicroseconds(100);
digitalWrite(PUL3, LOW);
delayMicroseconds(100);

}
void GiaySai()

{

for(int i=0;i1<8700;i++)
{

digital Write(DIR3, HIGH);
digital Write(PUL3, HIGH);

SVTH: Bui Quéc Cuong
Nguyén Sy Bao 79

GVHD: Ts. Poan Lé Anh



Pé tai : Thiét ké may va ché tao may chdm thi img dung xtr Iy 4nh

delayMicroseconds(100);
digitalWrite(PUL3, LOW);
delayMicroseconds(100);

b

}

bool isStableLow(int pin, unsigned long duration) {

unsigned long startTime = millis();
while (millis() - startTime < duration) {
if (digitalRead(pin) == HIGH) {
return false;
b
b

return true;

}

int RUN =0;

void setup() {

Serial.begin(9600);
pinMode(CTHT1,INPUT);
pinMode(CTHT2,INPUT);
pinMode(NBStart,INPUT);
pinMode(NBStop,INPUT);
pinMode(DIR1,0UTPUT);
pinMode(PUL1,0UTPUT);
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pinMode(DIR2,0UTPUT);

pinMode(PUL2,0UTPUT);

pinMode(DIR3,0UTPUT);

pinMode(PUL3,0UTPUT);

pinMode(RL,OUTPUT);

while (lisStableLow(CTHT]1, 100)) {
GiayVe();

}

while (!isStableLow(CTHT?2, 100)) {
GiayDung();
b

b

int TT=0;

void loop() {

if (isStableLow(NBStart, 100)) {
RUN = 1;

b
if (isStableLow(NBStop, 100)) {

RUN =0;
TT=0;

if(RUN == 1)
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{
if(TT==0)
{
GiayVao();
TT=1;
}
if(Serial.available()>0)
{
char k = Serial.read();
if(k=='X")
{
while(digitalRead(CTHT2)==HIGH)
{
GiayDung();
}
for(int i=0;1<15000;i++)
{
digitalWrite(RL,HIGH);
digital Write(DIR 1, HIGH);
digital Write(PUL1, HIGH);
delayMicroseconds(100);
digital Write(PUL1, LOW);
delayMicroseconds(100);

}
digital Write(RL,LOW);
h
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else if(k=="E")
{

GiaySai();

for(int i=0;1<10000;1++)

{
digital Write(RL,HIGH);
digitalWrite(DIR 1, HIGH);
digitalWrite(PUL1, HIGH);
delayMicroseconds(100);
digitalWrite(PUL1, LOW);
delayMicroseconds(100);

b
digital Write(RL,LOW);

else

while (lisStableLow(CTHT]1, 100)) {
GiayVe();
b

while (!isStableLow(CTHT2, 100)) {

GiayDung();
}
h
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}
//if(RUN == 0)
{
if(digitalRead(CTHT1)==LOW)
{
TT1=TT1+1;
delay(10);
if(TT1>5)
TT11=1;
}
else

TT1=0;

if(TT11 ==0)
{

GiayVe();
b

if(digitalRead(CTHT2)=—=LOW)
{

TT2=TT2+1;

delay(10);

if(TT2>5)

TT22=1;

else
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TT2=0;

if(TT22 == 0)
{
GiayDung();
h
h
else
{
if(VTG == 0)
{
GiayVao();
VTIG=1;
}

if(digitalRead(NBStop)==LOW)

{
while(digitalRead(NBStop)==LOW){}
RUN=0;

VeHome=1;
TT11=0;
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TT22=0;
h
if(RUN == 0)
{
if(VeHome == 1)
{
if(digitalRead(CTHT1)==LOW)
{
TT1=TT1+1;
delay(10);
if(TT1>5)
TT11=1;
}
else

TT1=0;

if(TT11 == 0)

{
GiayVe();

}

if(digitalRead(CTHT2)==LOW)

{
TT2=TT2+1;
delay(10);
if(TT2>5)
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TT22=1;
}
else

TT2=0;

if(TT22 == 0)
{
GiayDung();
j
j
j
j

if(VeHome == 1)
{
if(digitalRead(CTHT1)=—=LOW)
{
TTI=TTI1+1;
delay(10);
if(TT1>5)
TT11=1;

b

else

TTI1=0;

if(digitalRead(CTHT2)==LOW)
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TT2=TT2+1;
delay(10);
if(TT2>5)
TT22=1;

b

else

TT2=0;

if(TT11==1)
{

if(digitalRead(CTHT1)==HIGH)

{

GiayVe();

}

if(digitalRead(CTHT2)==HIGH)

{

GiayDung();

}

if(digitalRead(CTHT1)==LOW && digitalRead(CTHT2)==LOW)

VeHome=0;
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if(RUN =1 && TT ==0)
{
GiayVao();
TT=1;
b
If(RUN =0 && TT==1)

{
while(digitalRead(CTHT1)==HIGH)

{
GiayVe();
}
TT=0;
}
Serial.print(digitalRead(CTHT1));
Serial.println(TT);
if(Serial.available()>0)
{
char k = Serial.read();
if(k=="X")
{
while(digitalRead(CTHT2)==HIGH)
{
GiayDung();

}
for(int i=0;1<10000;i++)
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{
digital Write(RL,HIGH);
digitalWrite(DIR 1, HIGH);
digitalWrite(PUL1, HIGH);
delayMicroseconds(100);
digitalWrite(PUL1, LOW);
delayMicroseconds(100);

b
digital Write(RL,LOW);

}
else if(k=="E")
{

GiaySai();

for(int i=0;1<10000;i++)
{

digitalWrite(RL,HIGH);
digitalWrite(DIR 1, HIGH);
digitalWrite(PUL1, HIGH);
delayMicroseconds(100);
digitalWrite(PUL1, LOW);
delayMicroseconds(100);

b
digital Write(RL,LOW);

}
§
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j
- Dudi déy la chuong trinh duoc viét bang ngdn ngit Python dé van hanh hé thong

phan xt 1y anh:
e Chuong trinh chinh:
import cv2
import pandas as pd
import serial # Thém thu vién pyserial
import time
import process_webcam_image
import dapan
import made
import sbd
# Két ndi voi cong COMS5
serial port = serial.Serial'COMS5', 9600, timeout=1)
# Ham dé ghi két qua vao file Excel
def write_to excel(sbd, made, dapan, diem):
# Kiém tra néu file da ton tai
try:
# Poc file Excel, néu khong c6 thi tao méi
df = pd.read_excel('KetQua.xIsx")
except FileNotFoundError:
# Néu khong tim théy file, tao mot DataFrame mé&i véi cac cot can thiét
df = pd.DataFrame(columns=["SBD", "MADE", "DAPAN", "DIEM"])
# Thém dong maéi vao DataFrame

new_row = pd.DataFrame({
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"SBD": [sbd],

"MADE": [made],

"DAPAN": [dapan],

"DIEM": [diem]

5)

# Dung pd.concat dé thém dong méi vao DataFrame

df = pd.concat([df, new_row], ignore index=True)

# Ghi lai vao file Excel

df.to_excel('KetQua.xlsx', index=False)

def compare answers(numl, num, num2):

# Kiém tra xem ma dé c6 phai 1 chudi 3 chir s6 khong

print("SBD:" + num2 + "- MADE:" + str(num1) + "- DAPAN:" + str(num))
if not (num1.isdigit() and len(num1) == 3):

write to_excel(num2, "MADE khong dtng", num, "Diém khong dang")
print("Ma dé khong hop 16.")

serial port.write(b'E")

print("Pa guri 'E' xudng serial.")

return # Dung xtr Iy néu ma dé khong hop 18

if not (num?2.isdigit() and len(num2) == 4):

write_to_excel("SBD khong dtng", num1, num, "Diém khong ding")
print("SBD khong hop 1€.")

serial port.write(b'E")

print("D3 giri 'E' xubng serial.")

return # Ding néu SBD khéng hop 18
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if len(num) !=10:

write_to_excel(num2, num1, "DAPAN khong dung", "DPiém khong dung")
print("DPép an khong hop 1€.")

serial port.write(b'E")

print("Da giri 'E' xudng serial.")

return # Dimg néu dép an khong c6 du 10 ciu

# Doc file Excel Data.xIsx, néu khong c6 header thi b qua tén cot

df = pd.read_excel('Data.xlsx', header=None) # Doc file ma khong yéu cau header
# Chuyén num| thanh chudi dé so sanh dung véi dit lidu trong Excel

try:

numl_str = float(num1) # Chuyén ma dé thanh sb thuc

except ValueError:

write_to_excel(num2, "Ma dé khong diing", num, "Diém khong dung")
print("Ma d& khong hop 18.")

serial port.write(b'E")

print("Da gtri 'E' xudng serial.")

return

# Kiém tra xem num1 c6 tring véi gid tri ndo & cdt dau tién (index 0) khong
matching row = df[df[0] == numl _str]

if not matching_row.empty:

# Néu tim thay, 1y dap an dung tir cot thir 2 (index 1)

correct_answers = matching row.iloc[0][1] # D4p an ding tir cdt B (index 1)
# Tinh diém: So sanh timg céu tra 101 trong num va correct_answers

diem = sum([1 for i in range(len(num)) if i < len(correct_answers) and num[i] ==
correct_answers|[i]])
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# In két qua va ghi vao file Excel

print("- Diem:" + str(diem))

write _to excel(num2, numl, num, diem)

serial port.write(b'X")

print("Da giri 'X' xudng serial.")

else:

# Néu khong tim thay num| trong cot A
write_to_excel(num2, num1, num, "Ma dé khong trang khép.")
print("M3a d& khong hop 18.")

serial port.write(b'E")

print("Pa guri 'E' xudng serial.")

def main():

cap = cv2.VideoCapture(1, cv2.CAP_DSHOW)
while True:

ret, framel = cap.read()

frame height, frame width, = framel.shape
y1, y2 =50, 450 # Doc: tir 100 dén 400

x1, x2 =10, 580 # Ngang: tir 200 dén 500
frame = framel[y1l:y2, x1:x2]

if not ret:

break

cv2.imshow("Webcam", frame)

# Kiém tra phim nhan 'B' va dit liéu nhan tr serial

key = cv2.waitKey(1) & OxFF
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# print(key)

if serial port.in_waiting > 0 or key ==98:

# Poc dir li€u tr serial

received data = serial port.read(1).decode('utf-8")

if received data =='B' or key ==98: # Kiém tra néu nhan 'B' tir serial
print("Nhan duoc chit 'B' tur serial.")

# X ly anh tir webcam

rotated image, made image, sdb image, dapan image =
process_webcam_image.process webcam_image(frame)

cv2.imshow("rotated image",rotated image)

if made image is None:

print("Khong con gidy thi.")

serial port.write(b'H")

print("Da gui 'H' xubng serial.")

else:

processed image, num = dapan.process_dapan image(dapan image)
processed imagel, numl = made.process made image(made image)
processed image2, num?2 = sbd.process_sbd image(sdb_image)
cv2.imshow("processed image", processed image)
cv2.imshow("processed imagel", processed_imagel)
cv2.imshow("processed image2", processed image?2)

# Kiém tra ma dé va tinh diém

compare answers(numl, num, num?2)#

# Gui ky tu 'X' sau khi xur ly xong

#serial port.write(b'X")
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print("Da giri 'X' xudng serial.")

else:

print(f'"Nhan duoc chit khong phai 'B', ma la: {received data}")
# Néu mudn dimg chuong trinh, chi cn thoat khi nhan 'ESC'

if key == 27: # Nhan ESC d¢ thoat

break

cap.release()

cv2.destroyAllWindows()

serial _port.close() # Pong cong serial khi két thuc

if name ==" main ":

main()

code main dap an:

import cv2

import numpy as np

def process dapan image(dapan image):

# Chuyén anh tir BGR sang HSV

hsv_image = cv2.cvtColor(dapan_image, cv2.COLOR_BGR2HSV)
# Xac dinh pham vi mau HSV (0, 0, 0) dén (179, 255, 88)

lower bound = np.array([0, 0, 0]) # HSV thap

upper_bound = np.array([255, 255, 90]) # HSV cao

# Tao mask dé loc ra cac ving trong pham vi mau

mask = cv2.inRange(hsv_image, lower bound, upper bound)

# Ap dung mask 1én anh gbc dé giit lai nhitng ving c6 mau trong pham vi

filtered image = cv2.bitwise and(dapan image, dapan_image, mask=mask)
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# Tim cac contours (dudng vién) trong mask

contours, = cv2.findContours(mask, cv2.RETR EXTERNAL,
cv2.CHAIN APPROX SIMPLE)

# Loc cac contours nhd va tao danh sach cac vung co gid tri Y

contours_data =[]

for contour in contours:

# B06 qua cac contour qua nho

if cv2.contourArea(contour) < 50: # Ban c6 thé diéu chinh gia tri ndy néu can
continue

# Lay thong tin vé hinh chir nhét bao quanh contour

X, ¥, W, h = cv2.boundingRect(contour)

# Kiém tra diéu kién kich thuée: 15 <W <30 va 15 <H <30

#print(w,h)

if 5<w<30and 5 <h<30:

contours_data.append((x, y, w, h))

# Sap xép cac vung theo toa do Y (ting dan)

contours_data.sort(key=lambda x: x[1])

answers = {}

# Tao tir dién dé luu trit dap an cho timg cau

question_answers = {}

# Panh dau cac ving theo thir tw Y va xac dinh dép an

for idx, (x, y, w, h) in enumerate(contours_data[:100], start=1): # L4y toi da 100 ving

# Gan nhan A, B, C, D dya trén gid tri X

#print(x,y)
if 30 <x < 50:
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label ='A'

elif 75 <x <95:

label = 'B'

elif 120 < x < 140:

label ='C'

elif 160 <x < 180:

label ='D'

else:

label = 'Unknown' # Truong hop khong thudc bat ky khoang nao

# Xac dinh cau dya trén gid tri Y
if0<y<19:
question = 1

elif 25 <=y <45:
question =2

elif47 <=y <67:
question = 3

elif 72 <=y <92:
question = 4

elif 96 <=y < 116:
question =5

elif 125 <=y < 145:
question = 6

elif 148 <=y <168:

question =7
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elif 173 <=y <193:

question = 8

elif 196 <=y <216:

question =9

elif 122 <=y <242:

question = 10

else:

continue # Néu khong thudc cau hoi nao

# Thém vao danh sach dap an cta cau hi¢n tai

if question not in question_answers:

question_answers|[question] =[]
question_answers|[question].append(label)

# V€ hinh chir nhat quanh cac vung tim duogc
cv2.rectangle(dapan_image, (X, y), (x + w, y + h), (0, 255, 0), 2) # Khoanh ving mau xanh
# Hién thi nhan A, B, C, D

cv2.putText(dapan image, label, (x + 4, y + 20),

cv2.FONT HERSHEY SIMPLEX, 0.7, (0, 0, 255), 1)

# In thong tin vung tim dugc

print(f'Cau {question}: {label} - X: {x}, Y: {y}, W: {w}, H: {h}")
# Xur 1y dép 4n: néu c6 nhidu dap an cho mot cau, gan dap an 1a "X"
for question in range(1, 11): # Duyét tit ca cac cau tir 1 dén 10

if question not in question_answers or len(question_answers[question]) == 0:
# Néu khong c6 dap an nao cho cdu nay, gan dap an 1a "X"

answers[question] = 'X'
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Pé tai : Thiét ké may va ché tao may chdm thi img dung xtr Iy 4nh

elif len(question_answers[question]) > 1:

# Néu co6 nhiéu dap an cho cau ndy, gan dép an 1a "X"
answers[question] = 'X'

else:

# Néu chi c6 mot dap an, lay dap 4an duy nhét
answers[question] = question_answers[question][0]

# In két qua dang Cau 1: B, Cau 2: D, ...
#print("\nKét qua cudi cung:")

#for question, answer in answers.items():

# print(f"Cau {question}: {answer}")

# Tao chudi dap an theo dinh dang "DDXABCBAD"
answer_string = ".join([answer for answer in answers.values()])
print("\nChudi dap an: ", answer_string)

# Tra vé anh da xir 1y va danh sach déap an

return dapan_image, answer_string

code main sO bao danh:

import cv2

import numpy as np

def process_sbd image(sdb_image):

# Chuyén anh tir BGR sang HSV

hsv_image = cv2.cvtColor(sdb_image, cv2.COLOR BGR2HSV)
# Xac dinh pham vi mau HSV (0, 0, 0) dén (179, 255, 88)

lower bound = np.array([0, 0, 0]) # HSV thap

upper_bound = np.array([255, 255, 125]) # HSV cao
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Pé tai : Thiét ké may va ché tao may chdm thi img dung xtr Iy 4nh

# Tao mask dé loc ra cac ving trong pham vi mau

mask = cv2.inRange(hsv_image, lower bound, upper bound)

# Ap dung mask 18n anh gbc dé giit lai nhitng ving c6 mau trong pham vi
filtered image = cv2.bitwise and(sdb image, sdb image, mask=mask)

# Tim cac contours (dudng vién) trong mask

contours, = cv2.findContours(mask, cv2.RETR _EXTERNAL,
cv2.CHAIN_ APPROX SIMPLE)

# Loc cac contours nho va tao danh sach cac vung co gia tr1 Y

contours_data =[]

for contour in contours:

# B0 qua cac contour qua nho (néu can)

if cv2.contourArea(contour) < 100: # Ban c6 thé diéu chinh gia tri ndy néu can
continue

# Lay thong tin vé hinh chit nhat bao quanh contour

X, ¥, W, h = cv2.boundingRect(contour)

#print(w,h)

# Kiém tra diéu kién kich thudc: 9<W<15va9<H<15

if 10 <w <30 and 10 <h <30:

contours_data.append((x, y, w, h))

# Sap xép cac vung theo toa d0 Y (ting dan)

contours_data.sort(key=lambda x: x[1])

labels =""

# Panh diu cac ving theo thir ty Y va hién thi toa do

for idx, (x, y, w, h) in enumerate(contours_data[:100], start=1): # Lay t5i da 100 ving

# Gan nhan A, B, C, D duya trén gia tri X
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Pé tai : Thiét ké may va ché tao may chdm thi img dung xtr Iy 4nh

if0<x<13:

label ='0'

elif 16 <x <36:

label ="1"

elif 30 <x < 46:

label = "2'

elif 58 <x < 78:

label ='3'

elif 63 <x <79:

label = '4'

elif 103 <x <123:

label ='5'

elif 96 <x < 112:

label ='6'

elif 144 <x < 164:

label ='7'

elif 166 <x < 186:

label ='8'

elif 184 <x <204:
label ='9'

else:

label = "Unknown' # Trudng hop néu khong thudc bat ky khoang nao
labels += label

# V& hinh chit nhat quanh céc vung tim duoc
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Pé tai : Thiét ké may va ché tao may chdm thi img dung xtr Iy 4nh

cv2.rectangle(sdb_image, (x, y), (x + w, y + h), (0, 255, 0), 2) # Khoanh ving mau xanh
# Hién thi nhin A, B, C, D thay vi toa do

cv2.putText(sdb image, label, (x +4, y + 20),

cv2.FONT HERSHEY SIMPLEX, 0.7, (0, 0, 255), 1)

# In ra thong tin vé ving tim dugc

#print(f" {label} - X: {x}, Y: {y}, W: {w}, H: {h}")

#print(labels)

# Tra vé anh da xur ly

return sd_image,labels
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