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TRUONG PH SPKT TP. HO CHi MINH CONG HOA XA HQI CHU NGHIA VIET
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BO MON PIEN TU CONG NGHIEP - Y POC LAP - TU DO - HANH PHUC
SINH ----000----

Tp. HCM, ngay thang 8 nam 2020

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: ~ Nguyén Phi Hung MSSV: 16141171
Pham Trong Hién MSSV: 16141149
Chuyén nganh: Dbién tir cong nghiép Mé& nganh: 41
Hé dao tao: Dai hoc chinh quy Ma hé: 1
Khoa: 2016 Lop: 16141DT1A

I. TEN BE TAI: THIET KE VA THI CONG HE THONG PEM SO LUQNG
TRONG KHAU PONG GOI BANH KEO

II. NHIEM VU

1. Céc s6 liéu ban dau:
(ghi nhitng thong sé, tap tai liéu tin hiéu, hinh Gnh, ..) ..o
2. No6i dung thuc hién:
(ghi nhitng ndi dung chinh can thwc hién nhw trong phan tong quan)........................

1. NGAY GIAO NHIEM VU:
IV. NGAY HOAN THANH NHIEM VU:
V. HO VA TEN CAN BO HUONG DAN:  ThS. Nguyén Duy Thao

CAN BO HUONG DAN BM. PIEN TU CONG NGHIEP — Y SINH
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LICH TRINH THU'C HIEN PO AN TOT NGHIEP

Ho tén sinh vién 1: Nguyén Phi Hung
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Ho tén sinh vién 2: Pham Trong Hién

Lop:16141DT1A

Tén dé tai:
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MSSV:16141149

THIET KE VA THI CONG HE THONG PEM SO LUONG TRONG KHAU

PONG GOI BANH KEO
Tudn/ngay Noi dung chv’r_'hgn

Tuan 1 Nhén do, tim hiéu dé tai
(9-15/03/2020)
Tuan 2 Tim hi€u huéng 1am de tai, chon vi xtr ly
(16-22/03/2020) | di€u khién, ngon ngir 1ap trinh
Tuan 3 Tim hiéu Raspberry Pi 3 mode B+ va ngon
(23-29/03/2020) | ngir 1ap trinh Matlab
Tuan 4 Tién hanh 1ap trinh dém s6 lugng gilra may
(30-5/04/2020) tinh va Raspberry
Tuan 5 Lap trinh chay doc 1ap chuong trinh dém
(6-12/04/2020) sO lugng trén Raspberry
Tuén 6, 7, 8 Tién hanh thiét ké phﬁn cung cho toan bd
(13-3/05/2020) h¢

thong.
Tuan 9, 10, 11, ,
12 Chay thtr nghiém h¢ thong va hi¢u chinh
(4-31/05/2020) sao cho q
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Tuan 13, 14, 15
(1-21/06/2020) Hoan chinh béo céo

Hoan thanh nhiém vu d6 an

GV HUONG DAN

(Ky va ghi ro ho va tén)




LOI CAM DOAN

Pé tai nay la do to1 tu thuc hién dua vao mot sb tai liéu trude do va khong sao
chép tur tai liéu hay cong trinh da co trude do.

Nguoi thue hién dé tai

Nguyén Phi Hung Pham Trong Hién



LOI CAM ON

Nhém thyue hién d6 an xin gui 101 cam on dén thidy GVHD Th.S Nguyén Duy
Thao da tryc tiép hudng din, tham gia dong gop, goi ¥ cac y kién, chia s& nhiéu nhiing
kinh nghiém va tan tinh giup d& cling nhu tao diéu kién t6t va thoai mai nhét dé chung
em c6 thé hoan thanh t6t dé tai nay.

NhoOm xin giri 101 cam on dén cac quy thay c6 khoa Dién — Dién tir da gitp d&
va tao diéu kién tdt cho ching em thyc hi¢n dé tai. Ngoai ra, ching em ciling cam on
cac ban hoc ¢ 16p 16141DT1 ciing nhu di chia sé va giup d& chung em rat nhiéu

trong d¢é tai nay.

Xin chan thanh cam on tat ca!

Nhom thyc hién dé tai
Nguyén Phi Hung
Pham Trong Hién
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TOM TAT
Dé tai “Thiét ké va thi cong hé thdng dém sb luong trong khiu dong goi banh
keo” 14 mo hinh dém sd luong san pham. Puoc viét bang ngdn ngir Matlab, chuong
trinh sau khi hoan thién dugc nhung xudng kit Raspberry dé chay nhu mot tng dung
chay doc lap. Két qua thyc hién cua dé tai da nhan dang dugc nhitng san phém co
hinh dang (hinh tron) ciing vé6i viéc dém dugc san pham theo ding yéu cau sd luong

da dat trudc.



CHUONG 1. TONG QUAN

Chwong 1. TONG QUAN
1.1 PAT VAN PE

Nhitng nim qua, nganh banh keo Viét Nam c6 tc do ting truéng cao va 6n

dinh, v6i1 san lugng hang nam trén 150 ngan tan, doanh thu nam 2014 dat 27 ngan ti
ddng. Nhu vay, ta thidy Viét Nam 14 thi truong tiém ning cua nganh cong nghiép san
xuét banh keo. Su khéng dinh cta cac thuong hiéu Viét khong chi ¢ ) luong, chét

luong va su da dang hoa san pham.[5]

Trong quy trinh san xuat banh keo, sau khi tao hinh keo theo hinh dang c6 sin
trén khuon, keo s& dugc tach ra khuén di qua hé thong bang chuyén hep duoc lam
ngudi nhd quat gio thoi khi nén vao. Tiép theo dén cong doan chon keo nhd cong
nhan dém sb luong va kiém tra ngoai quang bang mat trudc trén bing tai dang

chay,trudc khi dua dén cong doan dong goi thanh pham tiép theo.

Giai doan chon keo s& mat rat nhiéu thoi gian, va tén nhiéu chi phi nhan cong
nham tranh viéc may géi keo bi tic do cé qua nhiéu keo trong bao bi va do kich thudc
keo khong dong nhat nén nhém em tién hanh dung xtr 1y 4nh dé kiém tra dém dung

s6 lwong keo va phu hop véi kich thude cta bao bi.[2]

Hién nay, d c6 rat nhiéu nghién ciru, cu thé trong d6 13 nhitng P An Tét
Nghiép (PATN) duogc thyc hi¢n tao ra nhitng moé hinh thuc té nhu nam 2019, Pham
Thi Thanh Thao — Phan Tran Hoai Vii v&i dé tai “Nghién ciu, thiét ké va thi cong mé
hinh dém va phan loai san phdam theo cdn ndng, mau sdc”, d¢ tai nay di s dung xur
1y anh thyc hién céc tac vu trén Kit Raspberry Pi va hé diéu hanh Raspbian dé nhan
biét va phan loai ca chua. [3]. RS rang, mo hinh trén cho thay rat thiét thuc va mang
lai nhidu gia tri khi ap dung vao thuc té. Dé tai DATN tiép theo 1 cua ban V& Si
Nguyén véi dé tai “Thiét ké va thi cong hé thong dém sé lwong cd giong” cling sir
dung kit Raspberry Pi 3+ va camera Pi Rev 1.3 dém kich thudc ca 1 dén 2cm va sb

luwong dudi 50 con.[4]

Sau khi xem qua cac dé tai tham khao,v6i muc dich ap dung xir Iy anh trong
viéc dém s6 lwong nham giam thiéu thoi gian khi dém thu cong va it ton chi phi nhan
cdng, nhom chon dé tai: “ Thiét ké va thi cong hé thong dém s6 heong trong khdu dong

goi banh keo”.
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1.2 MUC TIEU

Muc tiéu nghién ctru cua dé tai: “Thiét ké va thi cong hé thong dém sé lwong
trong khdu déng géi banh keo” 14 hiéu 18 vé tmg dung xir Iy anh trong méi truong
cong nghiép. Ngoai ra, nhém dé tai mong mudn thi cong duoc mot hé thdng ¢ kha
ning phan loai sé lugng san pham, dugc viét bang ngdn ngit Matlab, chuwong trinh
sau khi hoan thién dugc nhung xudng kit Raspberry dé chay nhu mot Gmg dung chay

doc lap.

1.3 NQI DUNG NGHIEN CUU
Trong qué trinh thyc hién Do 4n tbt nghiép voi dé tai: “Thiét ké va thi cong hé
théng dém sé lwong trong khau déng goi banh keo”, nhoém s& tap trung giai quyét va

hoan thanh dugc nhirng ndi dung sau:

e NOI DUNG 1: Tim hiéu phuong phap phan loai theo s6 luong.

e NOI DUNG 2: Thiét ké thi cong mo hinh hé thong.

e NOI DUNG 3: Viét chuong trinh xir Iy anh bang ngdn ngit Matlab va nhung
xudng kit Raspberry Pi.

e NOIDUNG 4: Hoan thién hé thong diéu khién, mo hinh, tién hanh chay mau.

e NOI DUNG 5: Viét bao cdo thuc hién.

e NOI DUNG 6: Bao vé do an.

1.4 GIOI HAN

Hé théng nhan dang anh chup dugc tir camera véi kich thudc 640x480 vai cac
phuong phap tién xr Iy anh dau vao va thuat toan nhan dang, dém d6i twong anh va
danh nhan dbi tuong.

Céc thong s6 gidi han cua dé tai bao gom:

e Thiét ké mo hinh bang tai van chuyén banh keo.

e Thiét ké co cau gat san pham khi khong dung s luong yéu cau mdi tai.

e Thiét ké hé théng budng chup anh c6 du do sang.

e Dung Raspberry Pi dé xir 1y anh phan loai s luong guri thong s6 1én man hinh

may tinh.
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1.5 BO CUC
e Chwong 1: Tong Quan

Chuong nay trinh bay dit vin dé dan nhap 1i do chon dé tai, muc tiéu, noi dung

nghién curu, cac gi61 han thong s6 va bo cuc do an.

e Chwong 2: Co So Ly Thuyét
Noi dung chuong bao gém 1i thuyét tong quan vé xu 1y anh.
Gi6i thiéu vé phan cing ciia mé hinh.
Gioi thidu vé cac phuong phap xur 1y 4nh dau vao va thuét toan xac dinh tam,
dém sd lwong va danh nhin d6i tuong.

Cai dat goi hd trg phan cing Matlab cho Raspberry Pi.

e Chwong 3: Thiét Ké va Tinh Toén
Tt nhitng co so 1i thuyét co duoc, nhom dé tai sé tién hanh trinh bay so d6 khoi,
thiét ké cac khéi co trong hé thong, thiét ké chuong trinh cho hé thong dém ddi twong
sau khi duoc chyp viét trén phan mém Matlab, sau d6 nhung trén Raspberry Pi dé

chay doc lap.

e Chuwong 4: Thi cong hé thong
Sau khi thuc hién tinh toan va thiét ké, nhém dé tai sé tién hanh thi cong hé
thng va trinh bay lai qua trinh thi cong trong chuong nay.

Tién hanh 1ap trinh cho hé théng.

e Chuong 5: Két Qua, Nhan Xét va Panh Gia
Néu cac két qua dat dugc khi thyc hién chuong trinh, phan tich, nhan xét, danh
gia két qua dat duoc.
e Chuwong 6: Két Luan va Hudng Phat Trién
Tém tat két qua dat dugc, nhitng han ché va néu lén hudng phat trién trong

tuong lai.
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Chwong 2. COSO LY THUYET
2.1 TONG QUAN VE XU LY ANH

Xt 1y anh 1a mot linh vuc mang tinh khoa hoc va cong nghé. N6 1a mot nganh
khoa hoc méi so v6i nhidu nganh khoa hoc khac nhung téc do phat trién cia né rat

nhanh dac biét 1a may tinh chuyén dung riéng cho no.

Xt 1y anh 1a k¥ thuat ap dung trong viéc tdng cuong va xur 1y cac anh thu nhan
tir cac thiét bi nhu camera, webcam... Do d6, xt 1y anh d3 duoc tng dung va phat
trién trong rat nhiéu linh virc quan trong nhu:

e Trong linh vuc quan su: xtr Iy va nhan dang anh quan su.

e Trong linh vuc giao tiép: nhan dang anh, xt Iy 4m thanh, do hoa.

e Trong linh vuc an ninh, bao mat: nhan dién khuén mat nguoi, nhan dién

van tay, mau mat, ...

e Trong linh vuc gidi tri: tro choi dién tu.

e Trong linh vyc y té: Xt Iy 4nh y sinh, chup X quang, MRI,...

Sau ddy, ta s& xét cac budc can thiét trong qué trinh xtr Iy anh. Pau tién, anh ty
nhién tir thé gi61 bén ngoai dugce thu nhan qua cac thiét bi thu (nhu camera, may chup
anh). Trudc ddy, anh thu qua camera 13 cac anh twong tu (loai camera 6ng kiéu CCIR).
Gan day véi su phat trién ciia cong nghé, anh mau hodc den tring duoc iy ra tir
camera, sau do no duoc chuyén truc tiép thanh anh sd tao thuén loi cho xt ly tiép

theo. Mit khac anh c6 thé duoc quét tir vé tinh chup truc tiép bang may quét anh.

2.1.1 Thu nhan dnh (Image Acquisition)

Anh c6 thé nhan qua camera mau hodc trang den. Thuong dnh nhan qua camera
1a anh tuong tu (loai camera dng chuan CCIR vdi tan s 1/25, mdi anh 25 dong), ciing
¢6 loai camera da s6 hoa (nhu loai CCD — Change Coupled Device) 1a loai photodiot

tao cuong do sang tai moi diém anh.

Camera thuong dung 13 loai quét dong, anh tao ra c6 dang hai chiéu. Chat luong

anh thu nhan duoc phu thude vao thiét bi thu, vao moi truong (4nh sang, phong canh).
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2.1.2 Tién xir ly (Image processing)
Sau bo thu nhén, anh c6 thé nhidu d6 twong phan thip nén can dua vao bo tién
xur Iy dé nang cao chat luong. Chic ning chinh ctia b tién xt 1y 1a loc nhiéu, nang

d6 twong phan dé 1am anh rd hon, nét hon.

2.1.3 Phéan doan (Segmentation) hay phan viung danh

Phan vuing anh 1a tich mot anh dau vao thanh cac ving thanh phan dé biéu dién
phan tich, nhan dang anh. Vi du: dé nhan dang chit (hoic ma vach) trén phong bi thu
cho muc dich phén loai buu pham, can chia cac cau chix vé dia chi hoic tén nguoi
thanh céc tir, cac chit, cac sé (hoic cac vach) riéng biét dé nhan dang. Py 1a phan
phtc tap khé khin nhat trong xt ly anh va ciing dé gay 15i, 1am mat do chinh xac cua

anh. Két qua nhan dang anh phu thudc rat nhiéu vao cong doan nay.

2.1.4 Biéu dién anh (Image Representation)

Pay 13 phan sau phan doan chira cac diém anh caa ving anh (anh da phan doan)
cong vai ma lién két ¢ cac vang 1an can. Viéc bién doi cac sé lidu nay thanh dang
thich hop 1a can thiét cho xu Iy tiép theo biang may tinh. Viéc chon céac tinh chat dé
thé hién anh goi la trich chon dic trung (Feature Extration) gan vai viéc tach cac dac
tinh cua anh dudi dang cac théng tin dinh luong hodc 1am co s& dé phan biét 16p dbi
tugng nay véi dbi teong khac trong pham vi anh nhan duoc. Vi du: trong nhan dang
Ky tu trén phong bi thu, chung ta miéu ta cac dac trung cua tirng Ky tu giup phan biét

Ky tu nay vai ky tu khéc.

2.1.5 Nhan dang va ngi suy anh (Image Recognition and Interpretation)

Nhan dang anh 12 qua trinh xac dinh anh. Qua trinh nay thudng thu dugc bang
cach so sanh véi mau chuan da duoc hoc (hodc luu) tir trude. Noi suy 1a phan doan
theo y nghia trén co sd nhan dang. Vi du: mot loat chit s va nét gach ngang trén
phong bi thu ¢6 thé noi suy thanh ma dién thoai. C6 nhiéu cach phan loai anh khac
nhau vé anh. Theo ly thuyét vé nhan dang, cac mé hinh toan hoc vé anh duoc phan
theo hai loai nhan dang anh co ban:

e Nhan dang theo tham s.

e Nhan dang theo ciu tric.
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Mot s ddi tuong nhan dang khéa phé bién hién nay duoc ap dung trong khoa
hoc va cong nghé Ia: nhan dang ky tu (chi in, chit viét tay, chir ky dién ti), nhan dang

van ban, nhan dang véan tay, nhan dang mé vach, nhan dang mat nguoi,...

2.1.6 Co so tri thirc (Knowledge Base)

Nhu di néi ¢ trén, anh 1a mot d6i twong kha phic tap vé duong nét, do sang toi,
dung luwong diém anh, méi truong dé thu anh phong phi kéo theo nhiéu. Trong nhiéu
khau xur ly va phan tich anh ngoai viéc don gian hoéa cac phuong phap toan hoc dam
bao tién loi cho xtr 1y, ngudi ta mong muén bat chude quy trinh tiép nhan va xu ly
anh theo cach caa con nguoi. Trong cac budc xur Iy d6, nhiéu khau hién nay da xu ly
theo cac phuong phap tri tué con nguoi. Vi vay, ¢ day cac co so tri thirc dugc phat
huy.

2.1.7 Mo ta

Anh sau khi sé hoa s& luu vao bo nhé, hoac truyén sang cac khau tiép theo dé
phan tich. Néu Iuu trir anh truc tiép tir c4c anh tho, doi hoi dung luong bo nhé cuc
I6n va khdng hiéu qua theo quan diém ¢ng dung va cdng nghé. Thong thuong, céc
anh dugc goi la cac dac trung anh nhu: bién anh, vung anh.

2.1.8 Nhi phan héa nguwong dong

Nhi phan hoéa theo ngudng tu dong vai y tudng sau:

e Chia tim anh thanh nhiéu khu vuc, cira s6 khac nhau

e Dung mot thuat toan dé tim mot gi tri T phu hop véi tieng khu vuc, cira s6

(Region).
e Ap dung phuong phap nhi phan héa cho tingkhu vuc, ctra s6 (Region) voi
T phu hop.

Piéu quan trong trong ki thuat nay la phai tim mét gia tri T phd hop véi tung
khu vuc, cira s6 (Region) hodc ca tam anh. C6 rat nhiéu phuong phap dé tim T, & noi
dung tiép theo s& giGi thiéu thuat toan gidp tim kiém gié tri T nay.

e Thuat toan Otsu

Budc 1: Xac dinh T1. Gia tri cho T1 ban dau nén chon la (0+255) / 2 = 128.

Budc 2: Phan loai thanh 2 nhém diém anh.
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e Loai 1 (Typel): chira tat ca cac diém anh cd gia tri cuong d6 sang <= T.

e Loai 2 (Type2): chira tat ca cac diém anh c6 gié tri cuong d6 sang > T.

Budc3: Tinh gia tri cwong d6 sang trung binh (iAverage) cho Typel (iAveragel) va
Type2 (iAverage2).

Budc 4: Tinh gia tri T2 theo cong thurc (iIAveragel + iAverage2) /2.
Budc 5: So sdnh T1 va T2.

e Néu gia tri chénh léch cua T1 va T2 <= Delta (mét gid tri cho truéc) thi T2
chinh 12 T can tim.

e Néu gia tri chénh léch cua T1 va T2 > Delta Deltal thi quay lai Buéc 1.

2.1.9 Phéan vung anh

La budc xac dinh vat thé trong anh, bang céch trich loc ra viing ¢6 cung tinh
chét dya vao su dong nhat vé muc xam gitra nhirng pixel. Sau khi phan viing anh, ta
s& c6 duoc vat thé xac dinh trén anh tach biét vai céc chi tiét thira trong hinh. Han
ché 1a ta chi nhan dugc cac vat tach biét nhau con véi céc anh nhiéu chi tiét, két qua

phé&n vung s€ khéng chinh xac.

Dbi véi cau trac anh nhi phan, céc pixel chi mang gia tri 0 hozc 1 nén viéc phan
viing anh rat quan trong nham loai bé nhiéu, phan tach cac vat thé gan nhau hay dinh
rd mot vat thé véi cac duong lién két nho. Phuong phap kha thi nhat cho viéc phan

viing anh nhi phan 12 1am manh va lam day:

e Lam manh: loai bé hoan toan cac nhidu trong vat thé hay trén bién, tach
biét cac vat vai nhau.

e Lam day: dua cac ving anh khdi phuc nhu ban dau.

Ty theo muyc dich va yéu cau hé thdng, ta cd thé st dung mot vai budc trén dé
lay thong tin can thiét cho viéc xir ly anh. D6 c6 thé don gian 1a nhan biét sy khac
nhau giira 2 hinh nham xac dinh chuyén dong hoac phirc tap can dén do chinh xéac

cao nhu nhan biét ddu van tay d6i twong dinh trudc ...
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2.1.10 Thuat toan danh nhan

Khi nhan data hinh, ta nhan ting pixel mot theo chiéu tir trai sang phai, tir trén
xudng dudi. Viéc xir Iy c6 thé duoc thyc hién giita cac lines hoic cac frames hinh.
Do han ché vé tai nguyén cua cac board xu Iy hinh anh, ma cu thé 1a Ram, ta khéng
thé luu ca 1 frames anh dé danh dén cudi khung hinh mai xt ly, vy ta chon céch

thuc thi thuat toan gitra cac lines.

CAu trlc caa dbi twong trong hinh c6 thé don gian nhu hinh vudng, chit nhat ...
nhung ciing c6 thé rat phirc tap nhu hinh sao, hinh lyc giac...do 16n ciing khac nhau,
trai dai trén nhiéu lines va & moi vi tri trén hinh anh. Ta chi cd thé nhan va xu ly lines
tir trén xudng dudi, cac lines da qua xur Iy khéng thé gitr lai nén néu gap mot phan
cua dbi twong nam & lines bat ki bén dudi, khdng thé dung so sanh dé biét n6 c6 thuoc

d6i twong nao o trén hay khong.

Cach giai quyét van dé nay 1a danh nhén d6i twong. Voi mdi pixel nhan duoc,
ta danh s6 cho pixel do, cac pixel & canh nhau ma cuing thudc vat thé( co gia tri “1”
khi nhan tir bude tién xir 1Y) s& duoc gan cling mot nhan( nhan 12 mot gié tri nao do
theo tht tu s6). VAy can luu lai it nhat 1 line ¢ trén dé so sanh, diéu nay cd thé thuc
hién dugc bai 1 line gom 1024 Pixels, khong qua nhiéu. Do han ché caa céch hoat
dong trén phan cting, ta chi c6 thé so sanh mdi pixels & trén va phia trudc nd cha
khong thé so sanh toan bo céc pixels xung quanh.

2.1.11 Phuwong phap phat hién bién

< Phuwong phap phat hién bién tryc tiép

Phuong phap phat hién bién nay nham lam noi bién dua vao su bién thién vé
gia tri 6 sang cua diém anh. K¥ thuat chu yéu ding phat hién bién ¢ day 1a k§y thuat
dao ham.

e Néu liy dao ham bac nhit cua anh ta c6 phuwong phap Gradient. Phuong

phap nay bao gom k§ thuat Gradient va ky thuat la ban.

e Néu liy dao ham bac hai cua anh ta c6 phuong phap Laplace.
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% Phwong phap phat hién bién gian tiép

La qua trinh phan vung dwa vao phép xir Iy két ciu d6i tuegng, cu thé 1a dya vao
su bién thién nho va dong déu do sang cua cac diém anh thusc mot ddi twong. Néu
cac vung cua anh duoc xac dinh thi duong phéan ranh gitra cac vung dé chinh la bién
anh can tim. Viéc phat hién bién va phan ving dbi twong 1a hai bai toan dbi ngau. T
phét hién bién ta c6 thé tién hanh phan 16p d6i tuong, nhu vay 1a di phan ving duoc
anh. Va nguoc lai, khi da phan ving duoc anh nghia l1a da phan 1ap dugc thanh cac

dbi twgng, tir d6 c6 thé phat hién duoc bién can tim.
% Quy trinh phét hién bién
Budc 1: Do anh ghi duoc thuong ¢ nhidu, budc dau tién caa qua trinh nay l1a giam
nhiéu caa anh can xi ly.
Budc 2: Lam noi bién st dung cac toan tir phat hién bién.
Budc 3: Binh vi bién. Cha y rang ky thuat néi bién gay tac dung phu la gay nhidu lam
mot sb bién gia xuat hién do vay can loai bo bién gia.
Budc 4: Lién két va trich chon bién.

2.2 TONG QUAN VE MATLAB.

2.2.1 Tong quan
Matlab (Matrix Laboratory) 12 mot méi truong tinh toan sé va lap trinh, dugc
thiét ké boi cong ty MathWorks, 12 ngén ngit lap trinh thuc hanh bac cao duogc st
dung nhiéu dé giai cac bai toan k¥ thuat. Matlab tich hop viéc tinh toan thé hién két
qua cho phép Iap trinh, giao dién 1am viéc rat dé dang cho nguoi sir dung. Dit liéu
cling véi thu vién dugc 1ap trinh sin cho phép nguoi dung c6 duoc nhitng (ing dung
nhu:
e Tinh toan cac phép toan hoc thong thuong, tinh todn ma tran.
e Lap trinh tao ra nhitng trng dung mai.
e Cho phép mé phong cac mé hinh thyc té.
e  Phén tich, khao sat, hién thi dir liéu.

e Vi phan mém d6 hoa cuc manh.
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e  Matlab giup don gian hoa viéc giai quyét cac bai toan tinh toan k§ thuat

S0 V&i cac ngdn ngir lap trinh truyén thong nhu C, C++, va Fortran.

Matlab 12 mot hé théng twong giao chiing cho phép giai quyét cac van dé lién
quan dén 1ap trinh bang may tinh, dic biét st dung cac phép tinh vé ma tran hay
vector va c6 thé sir dung ngdn ngit C hozc Fortran 1ap trinh roi thuc hién ang dung

lap trinh d6 bang cac cau Iénh goi tir Matlab.

Matlab duoc st dung trong nhiéu linh vire, bao gdm xur Iy tin hiéu va anh, truyén
thong, thiét ké diéu khién tu dong, do luong kiém tra, phan tich mé hinh tai chinh,
hay tinh toan sinh hoc. Matlab cung cap giai phép chuyén dung goi la Toolbox.

Toolbox 1a mot tap hop toan dién cac ham ciaa Matlab (M-file).

Hé¢ théng Matlab gom 5 phan chinh:

e Ngobn ngit Matlab: Cho phép lap trinh tir cac (ing dung nho dén phuc tap.
D6 1a cac ngdn ngir cao vé ma tran va mang, cac dong lénh, cac ham, cau
trac dir liéu vao.

e MBbi truong lam viéc: Bao gom cac phuong tién cho viéc quan Iy cac bién
trong khéng gian 1am viéc Workspace ciing nhu xuat nhap di liéu. N6 ciing
bao gom cac cong cu phat trién, quan ly, g& réi va dinh hinh M-file.

e Xirly dd hoa: Bao gom céc lénh cao cap cho truc quan héa dir liéu hai chiéu
va ba chiéu, xtr Iy anh, anh déng. Cung cap cac giao dién twong tac giita
nguoi st dung va may tinh.

e  Thu vién toan hoc: Cac ham co ban nhu c¢ong, trir, nhan, chia, sin, cos ...va
cac ham phuc tap nhu tinh ma tran nghich dao, trj riéng, chuyén doi fourier,
laplace, symbolic library.

e Giao dién nguoi dung (Application Program Interface): Cho phép viét
chuong trinh twong tac véi cac ngon ngir khac C, Fortran ...

e Simulink 1a mot chuong trinh di kém véi Matlab, 13 mot hé théng tuong tac
Vé6i viec mod phong cac hé thong dong phi tuyén, md phong mach.

2.2.2 Cac ham xir ly trong Matlab

Céac ham chinh hién thi anh trong matlab:
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e Ham image(x,y,c): Hién thi hinh anh biéu dién béi ma tran ¢ kich thuéc m
X n Ién hé truc toa do, X,y la cac vector xac dinh vi tri cua cac pixel c(m,n).

e Hamimagesc: Tuwong tu ham image, dit liéu anh s& duoc co gidn dé sir dung
toan bg ban @6 mau hign hanh.

e Ham imshow: Cho phép hién thi anh trén maot figure va ty dong thiét lap
gia tri cac d6i twong image, axes, figure dé hién thi hinh anh.

e Cac ham khéac duogc sir dung trong dé tai:

e int2str(x): Chuyén dbi sé kiéu integer thanh chudi ky tu.

e size(a): Tra vé gia tri 1a ma tran c6 dang [x,y] 1a kich thudc cua ma tran a.

e rgb2gray(RGB) : Chuyén ddi anh mau sang anh xam

e im2bw(l, level): Chuyén d6i hinh anh xam sang hinh anh nhi phan, dya
trén ngudng.

e bwareaopen(BW, P): Loai bo cac ddi tuong nhé khai hinh anh nhi phan

e medfilt2(A): Loc trung binh ma tran A theo hai chiéu.

e bwboundaries(BW): Panh dau bién gigi cac vat thé, ciing nhu ranh gidi
cua 156 bén trong cac dbi tuong nay(BW).

e bwlabel(BW): Két ndi cac thanh phan cé trong hinh anh nhij phan.

e text(x,y,z,'string’,'PropertyName’,PropertyValue): Tao d6i tuong vin

ban trong c4c truc hién tai.

2.2.3 Ham xir ly phat hién hinh tron
Ham imfindcircles st dung thuat toan dya trén Hough Transform véi muc dich
tim hinh tron trong anh. Ham nay duoc st dung rong réi vi né cé thé xac dinh duoc
d6i tuong trong cac chat lugng anh khac nhau nhu, 4nh sang hay ddi twong xép chong
Ién nhau.
e Phat hién tdm: Cac diém anh ciia mot vong tron thi c6 xu hudng tich lity
thanh mang xung quanh tdm vong tron. Do d6, tdim vong tron dugc xac dinh

tu dinh cia mang tich liy.
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Hinh 2. 1: Phat hién tam dwong tron
Hinh trén cho thay mét vi du vé cac diém anh (chim den) nam trén dudng tron
té (nét lién) va tir cac diém anh d6 sé 1a tm cua cac duong tron (nét dit), giao diém
cac duong tron nay thi tring khép véi tim duong tron thuc té.
e Phat hién ban kinh: Ham imfindcriles s& cung cap hai thuat toan dé tim

ban kinh duong tron trong anh : Phase — Coding va Two — Stage

I'min
max

Cmin  Cactual Cmax

R

Voting along edge normal

Hinh 2. 2: Phat hién ban kinh dwong tron
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Trong do:
Bang 2. 1: Cac ham xu Iy xdc dinh ban kinh trong Matlab

Fmin Ban kinh nhé nhat tim dwoc
Mmax Ban kinh 16n nhat tim dugc
Factual Ban kinh thuc té

Cmin Tam cua duong tron co rmin
Cmax Tam cua duong tron co rmax
Cactual Tam cua duong tron co ractual

e V& dwong vién: dudng vién co thé dugc giai thich don gian 13 mot dudng
cong ndi tat ca cac diém lién tuc (doc theo duong bién), co cling mau sic
hodc cudng d6. Cac dudng vién 1a mot cong cu hitu ich dé phan tich hinh
dang, phat hién va nhan dang doi tuong.

2.3 GIOI THIEU RASPBERRY PI 3

2.3.1 Giédi thiéu

=
Raspberry i 3 Model B Vi.2 ‘°‘f: e
(©) Raspberry Pi 2015

G2
P G255

n=s
1 o83

oo AU e
R 05 2130822
i <&
‘mz
FCC ID: 2ABCB-RPI32
1C: 20953-RP132

e
R43. >

(SERARARAAARRAS B

Hinh 2. 3: Raspberry Pi 3B+
Raspberry Pi 1a mot mdy tinh chi c6 mot board mach kich thuéc chi bang mot
cai thé ATM. Nguoi ta da tich hop moi thir can thiét trong d6 dé ban s dung nhur

mot cai may vi tinh, chay hé diéu hanh Linux, duoc phat trién tai Anh boi Raspberry
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Pi Foundation véi muc dich thac day viéc giang day vé khoa hoc may tinh co ban
trong céac trudng hoc va cac nude dang phat trién.

Raspberry Pi xdy dung xoay quanh bo xir li S0C Broadcom BCM2835 bao gom:
CPU, GPU, bo xtr li am thanh /video, va cac tinh ndng khac... Raspberry Pi c6 hai
phién ban, Model A va Model B. O dé tai nay sir dung Kit Raspberry Pi 3 Model B+

vi thong dung hon.

2.3.2 Théng tin cAu hinh Raspberry Pi 3 Module B+

Micro
TFT DISPLAY
5D
PAMZIDG BCMA3438
SVDCIN Dual DC-DC 202.11n
Converter ;—: BT4.1
=
— ) Z| o
HOMI |5, =R
oscanay| Broadcom -

CAMERA ——

LAN9514
USB2.0 Hub RAM
Ethernat
/,/\\\
il 4 x USE
Ethernet LUSE
2.0

Hinh 2. 4: So @6 Raspberry Pi 3 Module B+
Théng tin cau hinh Raspberry Pi 3B+:
e Bo xu li Broadcom BCM2835 téc d6 xir |i 1.2ghz 64-bit quad-core ARM
Cortex- A53.
e Mang Wireless LAN chuan 802.11 b/g/n.
e B xu ly da phuong tién Videocore IV® Dual Core.
e BOnho Ram 1GB.
e HQ tro tit ca cac ban phan phéi ARM GNU / Linux méi nhat va Windows

10 iot.
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e Dau ndi microusb cho nguén dién 2,5A 5VDC.
e Cbng mang 1 x 10/100.

e Dau ndi video / &m thanh 1 x HDMI.

e Dau ndi video / am thanh 1 x RCA.

e 4xUSB 2.0 ports.

e 40 GPIO pins.

e Chip antenna.

e  Kétnéi hién thi DSI.

e Khe cam thé nhé microsd.

e Kich thuéc: 85 x 56 x 17 mm.

U'n diém: Gia ré, nho gon, GPU manh, phuc vy cho nhiéu muyc dich. Kha ning

hoat dong lién tuc, gia thanh ré hon so v&i may tinh thong thuong. ..

Nhuge diém: May tinh nhang xir Iy van con cham so véi may tinh dé ban hay

laptop. Khong chay dugc mot s6 chuong trinh ning.

2.3.3 Ung dung
Hé thong may tinh cho 6 t6: ching ta c6 thé ding Raspberry Pi 1am hé théng

may cho xe hoi, Str dung Raspberry Pi dé khac laser, ché tao robot,...

2.4 GIOI THIEU VE CAMERA PI
2.4.1 Gi6i thiéu

Raspberry Pi Camera la module camera dugc chinh Raspberry Pi Foundation
thiét ké va dwa vao san xuat dai tra tir thang 5/2013. Camera module ra doi da 1am
thoa long rat nhiéu tin d yéu thich Raspberry. Truéc khi xuat hién camera, diéu duy
nhat ban c6 thé 1am dé thém kha nang nhan biét hinh anh, quay phim, chup hinh cho
RPi la str dung 1 webcam cam vao cong USB. Vai cac webcam Logitech tich hop san
dinh dang xuit mjpeg s& gilp Raspberry xtr 1y nhanh hon. Nhung cac webcam
Logitech lai c6 gia thanh kha cao, nhat 1a cac webcam c6 d6 phan giai 16n. Ban khong
t6n thém cong USB nao cho Camera vi Camera dugc gan chac chan vao socket CSI.
Diéu nay gidp han ché tinh trang nghén bang thong cho chip xtr Iy USB trén mach

Raspberry. Chiéu dai cap néi camera da dugc tinh toan can than khi vira dat duoc do
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dai can thiét trong khi van dam bao téc do truyén hinh anh tir module vé Raspberry
Pi. Thang 4/2016, Raspberry Pi Foundation ra mét thé hé thir 2 ciia san pham. Camera
Module véi nang cap dang ké nhat 12 sir dung sensor Sony IMX219 8 Megapixel.

Raspberry Pi Camera Module V2 c6 mot cam bién 8-megapixel cua Sony

IMX219 (so vé&i cam bién 5-megapixel OmniVision OV5647 trén Camera Module
phién ban cii).

= Raspberry Pi
,,,,, AOE v @ A8
[ 24
~ - 2
L-MA AOE J::
[ B
7"
-MA NOE O 205TH5
e s
oo R Camerd Yol “nc g
1-MA A "‘i

Hinh 2. 5: Camera Pi v2.1
Camera Module c6 thé dugc str dung dé quay video do nét cao, ciing nhu chup
hinh anh tinh. N6 kha dé dang dé su dung cho ngudi mai bat dau, nhung ciling c6 rat
nhiéu giai phap ma rong dé cung cap cho nguoi ding yéu cau cao. C6 rat nhiéu demo
ctia nguoi dung vé cdng dung caa Camera Module nhu chup Time-Lapse, Slow -

Motion va rat nhiéu ang dung khac.

Raspberry Pi Camera Module V2 1a mét budc nhay vot vé chat lwong hinh anh,
mau sic trung thuc va hiéu suit anh sang thap. Bic biét né hd tro video 1én tsi
1080P30, 720P60 va video mode VGA9O, cling nhu ché do chup hinh. Di nhién, no
van sir dung doan cap 15cm qua cong CSI trén Raspberry Pi. Chiéc camera nay tuong

thich vai tat ca cac phién ban cua Raspberry Pi 1, 2 va 3.
2.4.2 Thong tin cAu hinh Camera Pi v2.1
e Ong kinh tiéu cu ¢6 dinh.
e Cam bién d6 phan giai 8 megapixel cho kha ning chup anh kich thuéc
3280 x 2464.
e Hb tro video 1080p30, 720p60 va 640x480p90.

e Kich thudc 25mm x 23mm x 9mm.
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e Trong luong chi hon 3g.
e Két ndi véi Raspberry Pi thdng qua cap ribbon di kém dai 15 cm.

e Camera Module dugc hd tro voi phién ban méi nhit cua Raspbian.

Khéithu hinh anh
L<"‘>iCém B6 x¥ Iy Dﬁ’lié:u Tin
blep hinh | —» h‘|f1h anh > anhdau <: higi
anh ra

Hinh 2. 6: So' d6 khéi Camera Raspberry Pi

2.4.3 Ung dung

Ban c6 thé dung Camera va Raspberry dé thiét 1ap hé thong phét hién chuyén
dong. Hé théng nay hoat dong bang céch st dung hinh anh tir Camera két hop véi
chuong trinh xir ly hinh anh va dua ra Iénh diéu khién néu phat hién thay cé chuyén
dong. Camera ciing dic biét hitu ich véi cac ban yéu thich 1am phim, ban c6 thé st
dung dé quay nhiing goc quay khé hoac nhiing canh quay doc ma chi véi may quay
gon nhe nhat méi 1am duoc. Ngoai ra, ban c6 thé str dung camera dé quay cac doan
phim time-lapse (ghép nhiéu hinh lai véi nhau) dang duoc rat nhiéu nguoi dung trén

thé giGi thuc hién.

2.5 GIOI THIEU VE CAM BIEN HONG NGOAI E18-DSONK
2.5.1 Giéi thiéu
Cam bién vat can hong ngoai E18-D8ONK ding anh sang hong ngoai dé xac
dinh khoang céch t&i vat can cho d phan héi nhanh va rét it nhidu do st dung mat
nhan va phéat tia hdng ngoai theo tan sé riéng biét. Cam bién c6 thé chinh khoang céch

mong mudn thdng qua bién trs.
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Hinh 2. 7: Cam bién hong ngoai E18-D8ONK

2.5.2 Thong so k¥ thuat

Thong sb ki thuat cam bién E18-D8ONK:
e Ngudn dién cung cap: 5VDC.
e Khoang céch phat hién: 3 ~ 80cm.

C6 thé diéu chinh khoang cach qua bién tro.

Dong kich ng6 ra: 300mA.

Ngd ra dang NPN cuc thu hé gidp tly bién duoc dién &p ngo ra.

Chét liéu san pham: nhya.
C6 led hién thi ngd ra mau do.

e Kich thudc: 1.8cm (D) x 7.0cm (L).

So dd chan:
e Mau nau: VCC, ngudn duong 5VDC.
e Mau xanh duong: GND, nguén &m 0VDC
e Mau den: Chan tin hiéu ngd ra cuc thu hd NPN.
2.5.3 Ung dung
Céc ring dung cua cam bién E18-D8ONK: Xe do tu dong tranh vat can, trong

cac day chuyén san xuat tu dong.
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2.6 GIOI THIEU VE PONG CO SERVO MG996R
2.6.1 Gidi thiéu dong co servo MG996R

DPong co RC Servo MG996 14 loai thuong dwgc sir dung nhiéu nhét trong cac

thiét ké robot hoic dan hudng xe. Pong co RC Servo MG996 ¢6 luc kéo manh, cac

khép va banh rang dugc 1am hoan toan bang kim loai nén c6 d6 bén cao, dong co

duogc tich hop sin driver diéu khién dong co bén trong theo co ché phat xung - quay

goc nén rat dé sir dung.

Hinh 2. 8: Dong co servo MG996R

2.6.2 Thong so ky thuat

Chung loai: Analog RC Servo.
bién &p hoat dong: 4.8-6.6VDC
Kich thudc: 40mm x 20mm x 43mm

Trong lugng: 55g.

2.6.3 Ung dung

Trong nganh c6ng nghiép dong co servo dugc sir dung trong cac may cong cu,

dong goi, tu dong héa nha may, xir Iy vat liéu, in chuyén d6i. Ngoai ra ching con

duoc sir dung dé ché tao canh tay robot vi sir chuyén d6i tron tru va chinh xéc.
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2.7 GIOI THIEU MODULE RELAY 5V
2.7.1 Téng quan vé module relay 5V

Hinh 2. 9: Module Relay 1 kénh

Module 1 relay 5V vai opto céch ly kich H/L véi opto cach ly nho gon, ¢6 opto

va transistor cach ly gilp cho viéc st dung tré nén an toan véi board mach chinh,

mach duoc sir dung dé dong ngat nguén dién cong suat cao AC hoic DC, c6 thé chon

dong khi kich mutrc cao hodc muc thap bang Jumper. Tiép diém déng ngat gom 3 tiép

diém NC (thuong dong), NO (thudng mg) va COM (chan chung) dugc céch ly hoan

toan véi board mach chinh, & trang thai binh thuong chua kich NC s& ndi véi COM,

khi c6 trang thai kich COM s& chuyén sang ndi véi NO va mat két ndi véi NC.

Thong s k¥ thuat:

St dung di¢n &p DC 5V.

Mbi relay tiéu thu dong khoang 80mA.

Dién thé dong ngit tdi da: AC250V ~ 10A hodc DC30V ~ 10A.
C6 dén bao dong ngit trén mdi relay.

C6 thé chon murc tin hiéu kich 0 hozc 1 qua jumper.

Kich thude: 1.97 in x 1.02 in x 0.75in (5.0 cm x 2.6 cm x 1.9 cm).
Khéi luong: 17 g.
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2.8 GIOI THIEU HE THONG BANG TAl

2.8.1 Gioi thi¢u

Bing tai (bang chuyén) hiéu don gian 1a mot may co khi dung dé van chuyén
céc do vat tir diém nay sang diém khac, tir vi tri A sang vi tri B. Thay vi van chuyén
san pham bang céng nhan vira ton thoi gian, chi phi nhan cong lai tao ra méi trudng
1am viéc 16n xon thi bang chuyén tai co thé giai quyét diéu do. N6 gitp tiét kiém st
lao dong, s6 luong nhan cong, giam thoi gian va ting ning suit lao dong.

Vi vay bang chuyén, bang tai 1a mot trong nhitng bo phan quan trong trong day
chuyén san xuat, lip rap cta cdc nha may, xi nghiép. Gop phan tao nén mot moi
truong san xuat hién dai, khoa hoc va giai phong sirc lao dong mang lai hiéu qua kinh

té cao cho cong ty.

Hinh 2. 10: M6 hinh bang tai

2.8.2 Céu tao

e Khung bing tai: thuong dugc 1am biang nhém dinh hinh, thép son tinh dién
hoac inox.

e Day bang tai: thuong 1a day bang PVC day 2mm va 3mm hodc day bang
PU d6 day 1.5mm.

e Dong co chuyén dong: la dong co giam téc cong suat 0.2KW, 0.4KW,
0.75KW, 1.5KW, 2.2KW.
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e B0 diéu khién bang chuyén: thudng gom co bién tan, sensor, timer, PLC...

e Co ciu truyén dong gdm co: rulo kéo, con lin d&, nhong xich...

2.8.3 Ung dung

Bing tai, bang chuyén duoc (ng dung trong cac nganh san xuit cong nghiép,
ché bién thyc pham, khai thac, nham gidp hd tro tdi da cho doanh nghiép trong qué
trinh van chuyén hang héa nhanh chéng, an toan, tién loi. Ngoai ra véi hé thong biang
tai con gip doanh nghiép t6i wu hoa duoc chi phi, tiét kiém thoi gian, han ché ngudn
nhan luc mang lai hiéu qua kinh té cao ddng thoi con gitp cho hé thdng san xuat ngay

cang duogc tu dong hoa theo hudng hién dai.

2.9. CAI PAT HO TRQ PHAN CUNG MATLAB CHO RPI

% Két ndi Raspberry véi Matlab.

G6i hd tro MATLAB® cho phan ciig Raspberry Pi cho phép nguoi sir dung
giao tiép véi Raspberry Pi tir xa thong qua may tinh c¢6 cai dat MATLAB. Chung ta
c6 thé thu thap dir liéu tir cac cam bién va thiét bi hinh anh duoc két nbi véi Raspberry
Pi va xtr Iy chung trong MATLAB. Ban ciing c6 thé giao tiép véi cac phan cimg khac
thong qua cac chan GPIO, ndi tiép, 12C va SPI. O dé tai nay nhém sir dung Module
Raspberry 3B+ va Matlab 2019a. D¢ cai dat goi Package lam nhu sau:

T giao dién Matlab, click vao Add-Ons chon Get Hardware Support
Package.

4\ MATLAB R20122 - o x

S 2@ seorch Documentation ,0

— New Variable > Analyze Code 0} Preferences | [ ' Community
of Lgl Find Files & g i = E E @ éé ) 9

L Open Variable ~ {i Run and Time Set Path = Request Support
iz e Favorites Simuink | Layout = [Raions| Hep — o o

~ 2] Leamn WATLAB

New Open || Compare Import  Save
it v - Data Workspace [/ Clear Workspace ~ ~ [/ Clear Commands ~ ~ Il Parallel >
v c Y ENVIRONM

» C: b ProgramFiles » Polyspace » R2019 b bin ¥

Get Hardware Support Packages

Hinh 2. 11: Get Hardware Support Package.

Cira s6 Support Package Installer hién 1én
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Hinh 2. 12: Cita 56 “Support Package Installer”.

O thanh tim kiém gd “raspberry pi”. Két qua tim kiém hién ra, tién hanh chon

go6i MATLAB Support Package for Raspberry Pi Hardware.

4\ Add-On Explorer

4 & R2020
Filter by Source
MathWorks

Community

Filter by Category
Using MATLAB
Data Import and Analysis
Applications
Image Processing and
Computer Vision
Signal Processing
Wireless Communications

Autonomous Systems
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Using Simulink
Simulink
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Modeling

Code Generation

Filter by Type
Toolboxes and Products
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Functions
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MATLAB Support Package for Raspberry Pi Hardware by Math\Works MATLAB Hardware Team
Acquire sensor and image data from your Raspberry Pi

MATLAB" Support Package for Raspberry Pi™ Hardware enables you to communicate with a Raspberry Pi remotely from a computer
running MATLAB. You can acquire data from sensors and imaging devices

Hardware Support

4
344 Downloads
Updated 18 Mar 2020

Simulink Support Package for Raspberry Pi Hardware by MathWorks Simulink Team
Run models on Raspberry Pi

Simulink” Support Package for Raspberry Pi™ Hardware enables you to create and run Simulink models on Raspberry Pi hardware
The support package includes a library of Simulink blocks for configuring

Hardware Suppert

Jpl igital Outpu S nctin Example Raspberry Pi Driver Block SFunction version 1.1.0.0 by Joshua Hurst

Simple Digital Out SFunction example block showing how to use the WiringPi library

An example SFunction block for Raspberry Pi showing basic usage of the WiringPi library The latest version of this file and others can be
found at our Raspberry Pi downloads

Simulink Model

rature Encoder Ex Raspberry Pi Quadrature Encoder SFunction version 1.1.0.0 by Joshua Hurst

For Raspberry Pi

Quadrature encader route implemented with interrupts with WiringPi

This code is port of Giampy's encoder SFunction from Arduine using the WiringPi library.It has support for multiple encoders Other
C device driver block, and the hardware it was run on is available at

Guad Encoder WineaP! encw

Hinh 2. 13: Giao dién cai Package cho Raspberry

Chon Install va tién hanh cai dit Package cho Raspberry.

4

251 Downloads
Updated 18 Mar 2020

a
15 Downloads
Updated 21 Aug 2014

E'y
25 Downloads
Updated 21 Aug 2014
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A cdd-0n Feplarer 7 ®
Conlribute | Manage Ade-Ons

T

MATLAB Support Package for Raspberry Pi Hardware AR08

¢ MathiWorks MATLAS Haroware Team BEGEE

ACouire sensor ard IMags d&ta from your Rasphery Pl

MATLAB Release Compatibility
Created wah R20714a
Compatible with R2014a 1o R2018a

Editor’s Note:

This support package is curmantly unable 1o download third-party software fog
MATLAE R2017a and earlier versions. For details and workaround, see this Platfarm Compalibility
Bug Report.
<) Windows [2) mas0S (=] Linus
0 MATLAE R2017h and later varsions are unaflectad.
Tags
! o, W w——_

Hinh 2. 14: Pdng nhdp cho cira s6 “MathWorks Account Log In”’
Tién hanh dang nhap véi tai khoan Matlab, nhan Accept dé cai dit. Nhan Setup

later dé két thuc phan cai dat.

Sau khi cai dat sau tr¢ lai cra s6 MATLAB Support Package for Raspberry Pi

Hardware. Nut Install chuyén thanh Manage, chon Manage.

4\ Add-On Explorer - X
Contribute | Manage Add-Ons

< # R2020a now available I, -

MATLAB Support Package for Raspberry Pi Hardware #1 Ratings

by MathWorks MATLAB Hardware Team 344 Downlo:
Updated 18 Mar 2020

Acquire sensor and image data from your Raspberry Pi

QP Sr——

MATLAB Release Compaitibility
Editor's Note: Popular File 2018 Created with R2014a

Compatible with R2014a to R2020a
This support package is currently unable to download third-party software for

MATLAB R2017a and earlier versions. For details and workaround, see this Bug Platform Compatibility

Report. . . -
<] Windows [~] macOS [~] Linux

@ MATLAB R2017b and later versions are unaffected
Calegories
Hardware, loT, and Test & Measurement > Data
Acquisition > Analeg Input and Qutput

MATLAB® Support Package for Raspberry Pi™ Hardware enables you to communicate with a Raspberry Pi remotely from a computer running Hardware. 16T and Test & Measurement > Data

Hinh 2. 15: Matlab Support Package for Raspberry Pi Hardware

Cira s6 Add-On Manager hién 1én, chon Setup (c6 hinh banh ring cua nhu
hinh dudi)
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4\ Add-On Manager - X

Get Add-Ons

Installed | Q|
Name Type Author Install Date -

MATLAB Support Package for Raspberry Pi Hardware version 19.1.3 <\ Hardware Support Package 1 April 2020 H

i

ﬁmn WLAN Toolbox version 2.1 <4\ Math\Works Toolbox 1 April 2020
D J" _ Wavelet Toolbox version 5 2 < Math\Works Toolbox 1 April 2020
- Vision HDL Toolbox version 1.8 <4\ Math\Works Toolbox 1 April 2020
' Vehicle Network Toolbox version 4.2 4\ Math\Works Toolbox 1 April 2020
- Vehicle Dynamics Blockset version 1.2 < Math\Works Product 1 April 2020
- Trading Toolbox version 3.5.1 <4\ Math\Works Toolbox 1 April 2020
- Text Analytics Toolbox version 1.3 4 Math\Works Toolbox 1 April 2020
= System Identification Toolbox versicn 9.10 < Math\Works Toolbox 1 April 2020
System Composer version 1.0 4\ Math\Works Product 1 April 2020
Symbolic Math Toolbox version 8.3 <4 Math\Works Toolbox 1 April 2020
j Statistics and Machine Learning Toolbox version 11.5 < Math\Works Toolbox 1 April 2020

Hinh 2. 16: Cita s6 Add -On
Cura s6 cai dat Hardware Setup hién Ién, lya chon module Raspberry Pi phu hop

va chon Next.

|4\ Hardware Setup — et

Select a Hardware Board

About Your Selection

Raspbemy Pi 3.0 B+ has a
Broadcom BCM2837 chip and an
ARM Cortex A-53 quad core
processor. [t uses Micro5D card
storage with 40 GPIQ pins and 4
USE ports.

Hardware Board:

Raspberry Pi 3 Model B+ ~
Raspberry P1 3 Model B+
RaspberryF'iBMudelE!
Raspberry Pi 2 Model B
Raspberry Pi Zero W
Raspberry Pi Model B+

spberr:.,.r Pi Madel B

What to Consider

The hardware setup configures the
hardware to run 8 custom image of
Raspbian Linux ocperating system
on the hardware. The custom
image is compeosed of all the
required software packages for the
OS5 to be compatible with MATLAB
and Simulink

-z
"o
o
-
-
ol

Hinh 2. 17: Lwa chon phién ban Raspberry Pi
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Chon Customize the existing operating system running on my hardware va

nhan Next.

ry

Select Linux Operating System

MATLAB and Simulink support package for Raspberry Pi reguire a
customized version of Raspbian Linux Operating System (OS) running on
the hardware.

| want to:

() Setup hardware with Math\Works Raspbian image

i® Customize the existing operating system running on my hardware

= Back

Hinh 2. 18: Lwa chon cach cai dat

O buée nay c6 2 lya chon:

About Your Selection

The option validates and installs all
the missing Linux packages and
libraries required toc make the
Raspbian OS5 compatible with
MATLAB and Simulink.

What to Consider

Teo update the operating system,
installation of new software
packages and libraries is reguired.
Ensure that the hardware has
Internet access

We recommend you take a backup
of the operating system running

on your hardware before
preceeding with the customization.

- Cai dat phén cung voi hé diéu hanh Matlab Raspbian.

- Cai dat hé diéu hanh co san chay trén phan cing.

O phén nay, nhoém lyga chon céach cai dit hé diéu hanh c6 sin chay trén phén

cung, cach cai dat con lai s€ dugc gidi thi¢u ¢ phan tiép theo.

Cich cai dit thir nhat:
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|4 Hardware Setup — X
Enter Login Credentials
The Operating System (0S) customization process requires a network What to Consider
connection to the hardware. Before connecting to the hardware,
Specify the login details of the hardware. EEDR R T

8 |5 powered ON
4 Is running a valid Raspbian

Device address: 192 166.1.8 operating system image
. - and is boot able
Device username: pl @ Can be connected using a

Secure Shell {S5H)
Device pESSWDFd: [ITTTTITTIT] terminal.
4 The username provided
has SUDO privilege and
password-less SUDD is

Test connection enabled.

@ Hss Internet access

Ping hardware test status

S5H connection test status If the Test connection succeeds
click Mext to proceed, else verify
the login credentials and re-test.

SUDO user privilege verification status

Internet access verification status

< Back Cancel Mext =

Hinh 2. 19: Kiém tra két n6i Raspberry Pi
Tién hanh nhap dia chi cua Raspberry, tén thiét bi va mat khau. Sau d6 chon
Test connection dé kiém tra viéc két ndi. Qua trinh s& ton mot khoang thoi gian ngan

de kiém tra, néu viéc kiém tra két nd1i thanh cong s€ c6 thong bao nhu hinh sau:
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|4 Hardware Setup

Enter Login Credentials

The Operating System (OS5) customization process requires a network
connection to the hardware.
Specify the login details of the hardware.

Device address: 192.168.1.8
Device username: pi
Device password: sessssnne

Test connection

Pinging hardware successful

Establishing SSH connection successful

Werifying SUDO user privilege successful

RIEIEE

Verifying Internet access successful

< Back

- X

What to Consider
Before connecting to the hardware,
ensure that the hardware:

A |s powered ON

4 |Is running a valid Raspbian
operating system image
and is boot able

4 Can be connected using a
Secure Shell {S5H)
terminal.

4 The usermname provided
has SUDO privilege and
password-less SUDD is
enabled.

4 Hsas Internet access

If the Test connection succeeds
click Next to proceed, else verify
the login credentials and re-test.

Hinh 2. 20: Kiém tra két néi Raspberry thanh cong

Két ndi thanh cong, nhan Next cho dén khi xuat hién Install.

|4\ Hardware Setup

Install the required packages and libraries on the Raspbian Operating
System (OS5} running on the hardware.

Install |

< Back

— x

Install Packages and Libraries

What to Consider

This task will modify the OS by
installing new software packages
and libraries that are missing.
Estimated time to complete this
task is approximately 45 minutes.
We recommend that you perform a
backup of the operating system
running on your hardware before
proceeding with the installation..

Cancel Mext =

Hinh 2. 21: Cai dat g6i hé tro Raspberry Pi
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Nhan Install dé tién hanh cai dit cho dén khi hoan thanh, chon Reboot later dé

hoan tit viéc cai dit theo cach thi nhit.

Cach cai dat thw hai:

O budc lya chon cai dit, chon “Setup hardware with Mathworks Raspbian

image”. Sau d6 nhan Next.

4 Hardware Setup

MATLAB and Simulink support package for Raspberry Pi require a
customized version of Raspbian Linux Operating System (OS) running on
the hardware.

| want to:

®) Setup hardware with MathWorks Raspbian image
_) Customize the existing operating system running on my hardware

< Back

- X

Select Linux Operating System

About Your Selection

The option uses the Raspbian image
provided by MathWorks to setup the
hardware. MathWorks Raspbian Linux
image is composed of default
Raspbian Stretch Lite image with all the
required libraries and packages for the
image to be compatible with MATLAB
and Simulink

What to Consider

To setup the hardware, the hardware
setup app copies a supported
Raspbian Linux firmware image to a
memory card, and then boots the
hardware with this memory card

Checklist:
@ Raspberry Pi Board
e SD Card (4GB or larger)
@ 5V micro USB power supply
e Ethemet cable or Wireless
access point

Cancel Next >

Hinh 2. 22: Lwa chon cai dat

Click vao Download dé tai, sau khi tai hoan tat chon Next dé tiép tuc.

BOQ MON PIEN TU CONG NGHIEP - Y SINH

29



CHUONG 2. CO SO LY THUYET

4 Hardware Setup =

Download MathWorks Raspbian image

About Your Selection
Download the MathWorks customized Raspbian image to proceed with MathWorks customized Raspbian

the hardware setup gage cone::;r;ung "1]0 mllsr:::ease will
downloa rom the github page

{ What to Consider

If you do not have the Raspbian image
hsted here, downioad it by chicking the
knk given in the table Then click Next
to vakdate the downloaded file

i Name | Version | Details
mathworks_raspbian_R18.2.2 zip l 1822 | Dow@ad

Note:

If you akready have the Raspbian image
lsted here, click Next to vahdate the
same

< Back Cancel Next >

Hinh 2. 23: Download hé diéu hanh Mathworks Raspbian
Click vao Browse dé chon lai duong dan tép vira tai xuéng 0 budc trude, sau

d6 Click vao Validate dé kiém tra. Chon Next dé tiép tuc.
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4 Hardware Setup - X
Validate MathWorks Raspbian image
What to Consider
Browse to the downloaded zip file and click on validate button Browse and select the downloaded

MathWorks Raspbian zip file. Click on
Validate button to extract the zip and
iraira\Downloads\mathworks_raspbian_R18.2.2.zip Browse validate the image

Note:
If you have already extracted the zip file,

Validate <: please browse and select the img file
and then click Validate

|o| Valid Raspbian image ]

< Back Cancel Nex{g_j\

Hinh 2. 24: Kiém tra hé diéu hanh Mathworks Raspbian
O buée nay c6 4 lya chon:
e Két nbi thong qua mang LAN.

4\ Hardware Setup

Network Settings

About Your Selection

_ . This option in Select Network

@) Connect to LAN or home network L Configuration applies dynamic network
_) Connect to wireless network J settings provided by a DHCP service

= X on the network

(U Connect directly to host computer

B % What to Consider

(O Manually enter network settings Make sure that the Raspberry Pi is
connected to your host computer using
a local area network (LAN) or home
network similar to the ones that the

‘ " " Modem/Router installer displays, as shown in the

images. Then, click Next

Select Network configuration

B R -

Cancel

Hinh 2. 25: Két néi théng qua mang LAN

e Kétnbi thong qua WIFI.
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& Hardware Setup - X

Network Settings

lect Network configuration About Your Selection
SF Gk NetwOs K Con e o This option in Select Network
(_) Connect to LAN or home network Configuration allows you to connect to a
@ Connect to wireless network wireless network
(O Connect directly to ho$t computer What to Consider
OM I rk . Make sure that the Raspberry Pi is in
- Manually snter network seltings the vicinity of the wireless access point

you want to connect. Then, click Next

< Back Cancel Next >

Hinh 2. 26: Két néi théng qua WIFI

e  Kétndi truc tiép thong qua cap ethernet.

4 Hardware Setup = X

Network Settings

: About Your Selection
rk configurati
§elect Network configuration This oxlion o Nebrok
(_) Connect to LAN or home network Configuration applies static network

(O Connect to wireless network settings based upon the network
settings of the host computer

® Connect directly to host computer
~ . What to Consider
(U Manually enter network settings A Make sure that the Raspberry Pi is

connected to your host computer using
a direct connection similar to the one
that the installer displays, as shown in
the image. Then, click Next

—

Ethemet Cable

< Back Cancel Next >

Hinh 2. 27: Két néi théng qua cdp ethernet
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e Két ndi kiéu mic dinh
Tuy thude vao viéc Raspberry di dugc két ndi téi Wifi hay mang LAN.
O phan nay céac cach cai dit 1a gin nhu nhau chi khac viéce thiét 14p ciu hinh két
nbi dé cai dat nén nhom sé trinh bay hai cach cai dat phirc tap hon.

Cach cai dat thong qua WIFI.

4 Hardware Setup - X

Wireless Configuration

About Your Selection
SSID: w-inside Set the security options for the selected
wireless network

Security: WPA/WPA2 Personal v
The selected IP assignment applies
) dynamic network settings provided by a
Password: eeccscsee DHCP service on the network

What to Consider

Ensure that you have selected the
correct security option for the wireless
network to be connected

IP Assignment

® Automatically get IP address
Manually enter IP address I

< Back Cancel Next >

Hinh 2. 28: Cdu hinh WIFI

Nhap SSID 1a tén wifi mudn truy cap, password la mat khau cua wifi do.
Chon vao Automatically get IP address.

Chon Next dé tiép tuc.
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"4 Hardware Setup - X
Select a Drive
What to Consider

Insert a 4 GB or larger MicroSD memory card into a memory card if you do not find the memory card

reader on the host computer. reader in the list of drives, reinsert the

memory card fully. Then, click Refresh
Select the drive that corresponds to the memory card reader:

Note
" Nawvigating to next screen is allowed
Drive:  D: v Refresh only when inserted SD card's file

system is selected

{

Slide lock switch up
to unlocked position

< Back Cancel Next >

Hinh 2. 29: Chon 6 dia dé leu triv

Cim thé nhé c6 dung lugng 16n hon 4GB vao may tinh, chon Refresh dé lya

chon 6 dia. Chon Next dé tiép tuc.

|4 Hardware Setup — X

Install Packages and Libraries

Install the required packages and libraries on the Raspbian Operating What to Consider

System (O5) running on the hardware. This task will modify the OS by
installing new software packages
and libraries that are missing.
Estimated time to complete this
task is approximately 45 minutes.

Install | We recommend that you perform a
= backup of the operating system

running cn your hardware before
proceeding with the installation..

< Back Cancel Mext =

Hinh 2. 30: Cai ddt géi hé tro Raspberry
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Tién hanh cai dat cho dén khi hoan thanh, chon Reboot later dé hoan tat.

Cach cai dat thong qua cap Ethernet.

4 Hardware Setup

Network Settings

Select Network configuration

(O Connect to LAN or home network

_) Connect to wireless network

® Connect directly to host computer

< Back

(U Manually enter network settings s

—

Ethemet Cable

About Your Selection

This option in Select Network
Configuration applies static network
settings based upon the network
settings of the host computer

What to Consider

Make sure that the Raspberry Pi is
connected to your host computer using
a direct connection similar to the one
that the installer displays, as shown in
the image. Then, click Next

Cancel Next >

Hinh 2. 31: Két néi théng qua cdp ethernet

St dung cap ethernet két ndi giita laptop va Raspberry Pi. Pam bao rang laptop

da dugc phép chia sé mang.

Néu két ndi thanh cong thi nat Next hi¢én 1én, chon Next dé tiép tuc.
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‘4 Hardware Setup - X
Select a Drive
> i What to Consider
Insert a 4 GB or larger MicroSD memory card into a memory card If you do not find the memory card
reader on the host computer. reader in the list of drives, reinsert the

memory card fully. Then, click Refresh
Select the drive that corresponds to the memory card reader:

Note
. Nawvigating to next screen is allowed
Drive: D: v Refresh only when inserted SD card's file

system is selected

Slide lock switch up

to unlocked position
s —

< Back Cancel Next >

Hinh 2. 32: Chon é dia dé lwu triv

Cim thé nhé c6 dung lugng 16n hon 4GB vao may tinh, chon Refresh dé lya
chon 6 dia. Chon Next dé tiép tuc.
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4| Hardware Setup — x
Install Packages and Libraries
Install the required packages and libraries on the Raspbian Operating What to Consider
System (OS) running on the hardware. This task will modify the OS by

installing new software packages
and libraries that are missing.
Estimated time to complete this
task is spproximately 45 minutes.
We recommend that you perform a

backup of the operating system
running on your hardware before
proceeding with the installation..

< Back Cancel MNext =

Hinh 2. 33: Cai ddt gdi hé tro Raspberry

Tién hanh cai dit cho dén khi hoan thanh, chon Reboot later dé hoan tat viéc
cai dat theo cach két ndi thong qua mang cap Ethernet.

% Kiém tra két ndi Raspberry Pi véi Matlab.

Sau khi di hoan tat viéc cai dat, tién hanh khoi dong phan Matlab dé kiém tra
viéc két ndi giira Raspberry Pi véi Matlab.

Trén Command Window g0 1€nh:

“mypi = raspi(ipaddress,username,password)”.
Véi ipaddress 1a dia chi ciia Raspberry Pi, username va password 1an luot 14 tén

va mat khau cua Raspberry Pi.

Dy 1a cau 1énh dé kiém tra két ni gitta Raspberry v6i Matlab va cac Packages

da dugc cai dat dé hd tro cho Raspberry hay chua.
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Command Window

mypi =

raspi with properties:

DeviceRddress:

Port:

BoardName:
AvailablelEDs:
hvailableDigitalPins:
AvailableSPIChannels:
AvailableI2CBuses:
AvailableWebcams:
I2CBusSpeed:

Supported peripherals

Hinh 2. 34: Két néi Raspberry va Matlab thanh cong.

>> mypi=raspi ("192.168.1.8',"'pi", 'raspberry’')

'152.168.1.8"

18734

'"Raspkerry Pi 3 Model B4+'

{'ledo"}
[4,5,6,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27]
{'CEQ',"CE1'}

{'i2c-1"}

{"/dev/videol0', 'fdev/videoll", '/dev/videol2'}

100000
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Chuong 3: TINH TOAN VA THIET KE
3.1 TO CHUC CAC KHOI TRONG HE THONG

N KH(‘)IH'II"I?IL1 {_%HIEU :> :> KHOIHIENTHI ¢

KHOI XU LY
TRUNG TAM

KHOI CAM BIEN :> :> KHOI PONG CO

KHOI NGUON

Hinh 3. 1: So d6 khoi hé thong
% Chirc ning tirng khoi
Khéi xir ly trung tam : ddm nhan nhi€ém vu xtr Iy chinh, nhan tin hiéu hinh anh
ttr khéi thu tin hiéu hinh anh (camera), nhan tin hi€u tr cam bién, sau d6 xu 1y hinh
anh, so sanh dua ra két luan vé sb luong san phém, hién thi va luu trix két qua 1én man

hinh may tinh va diéu khién servo cho phu hop.

Khoi thu tin hiéu hinh anh: ¢6 chirc ning thu nhan tin hiéu hinh anh tir thuc
té chuyén vé tin hiéu dién va gui dir lidu cho khéi xur Iy trung tam. O day dung Camera

Raspberry Pi 1am khdi thu tin hiéu hinh anh.

Khdi hién thi: nhan tin hiéu tir khdi xr Iy trung tdm dé hién thi két qua 1én man
hinh may tinh roi.

Khoi diéu khién ddng co: bao gdm relay, bang chuyén, servo. Néu Raspberry
nhén dir liéu sd vién keo nho khac sb lugng dat trude thi Raspberry s€ tién hanh diéu
khién chan tin hiéu ciia servo quay mot goc 45 do dé gat vién keo ra khoi bang tai.
Néu dit liéu nhan duoc bang dung sb lugng dit trude thi s& khong 1am gi ca, vién keo

tiép tuc di tiép trén bang tai.
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Khéi nguédn: dung ngudn 5V dé nuéi khdi xur 1y trung tm, dung ngudn 12V dé
nudi khdi diéu khién ngoai vi.

Khéi cam bién: khi cam bién hdng ngoai phat hién c6 san pham thi kich relay
dirng bang tai va camera bat dau chup. Sau khi Raspberry Pi thu dugc hinh anh va da

xtr Iy hinh anh xong thi tha kich relay dé bang tai chuyén keo di tiép.

3.2 THIET KE CAC KHOI TRONG HE THONG

3.2.1. Khéi thu tin hiéu hinh anh (camera)
Pugc xem nhu 1a con mit ciia mo hinh. C6 chite nang thu thap tin hi¢u hinh anh

tir thuc té roi giri dir liéu cho khoi Raspberry Pi.

O day dé co chat luong hinh anh t6t dé xir 1y anh d& dang ta ding Camera c6 d6
phan giai tir 8 Megapixels, nén chon Camera Raspberry Pi V2.1 lam khéi thu tin hiéu
hinh anh. Vi khdi ¢6 anh huong 16n dén chat lugng anh cung vo1 viée nhan dang va
phan loai san pham, chinh vi vdy nhém chon Camera Pi V2.1 ¢6 do phan giai tt 8
Megapixels. Megapixel (MP) 1a don vi do do phan giai cua thiét bi quang. Gié tri MP
dugc tinh bang tich do rong véi chiéu cao sd luong diém anh. Co thé hiéu ngan gon
megapixel s€ quy dinh kich thudc buic anh chup. Mot MP tuong trng véi mot triéu
diém anh (1.000 x 1.000 pixel). Nhu vay 8 MP tuong (mg véi 8 triéu diém anh. Cuing
voi kich thudc nhé gon phu hop cho viéc thi nghiém trong mo hinh nho, kich thudc
thuc t&: 25 x 23 x 9mm. Camera Pi duoc két ndi truc tiép voi may tinh nhing
Raspberry thong qua cong giao tiép ngoai vi CSI Camera c6 15 chan.

Dé ting cudng do sang ciing nhu viée tranh anh sang nhidu tir bén ngoai, nhém
d3 thém mot budng chup c6 4 bong dén led voi cong sudt 1 W va dién ap sir dung 1a

3V dé tang cudng cho chit luong anh.

| |

1
= . RASPBERRY | |
@ HUB PI3 I
e |

Hinh 3. 2: So do6 két néi khoi Camera
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Hinh 3. 3: Két néi Camera thuc té

Ngoai ra, dé camera c6 thé thu duge hinh anh cta keo véi chat luong anh chan
thuc vé hinh dang phuc vu cho cong vi¢c dém sd lugng, nhém dé tai st dung mot
budng chup anh véi chirc ning chinh 1a tao khung dit camera, cung cap nguén sang
trang 6n dinh va phu hop cho méi truong chup anh, cach ly keo véi nhitng ngudn
sang gy nhiéu tir mdi trudng bén ngoai.

Dé 6n dinh nguodn sang trang, nhom sir dung thanh led hat 3 bong 5050 kich
thude 75x12mm st dung bong led loai SMD 5x5mm cho chat lugng anh sang tdt, do
hat do roi cao, tudi tho bong hang van gid. Thanh led lam bang nhya cho kha ning

chéng chiu, do bén kha, led st dung nguén 12VDC, cong suét 0.72W/1 thanh.
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V& kich thuée, budng chup anh dugc thiét ké phu hop véi kich thudce cia bing

tai, voi cac thong s6 dugc thé hién ¢ hinh sau:

BANG TAI Jl?“

“BUONG ANH

12.0

000
@
000

LED

15.0

Hinh 3. 5: So' d6 bé tri buong chup danh (nhin tir trén xuéng)

LED

=T [ ==

—12.0—
18.0

© N BANG TAT )

| 50.0 |

MO HINH NHIN NGANG

Hinh 3. 6: So d6 bé tri buéng chup anh (nhin tir mdt bén)

Kich thudc ciia budng chyp anh:
e Chiéu dai: CD =15 cm.

e Chiéu rong: CR = 12 cm.

e Chiéu cao: CC =22 cm.
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e Khoang cach tir camera dén bang tai: D ~ 18 cm.

3.2.2 Khoi xir Iy trung tam (Raspberry Pi 3B+)

Chtec ning ctia khdi xir Iy trung tdm 1a nhan tin hiéu hinh anh, sau d6 xi Iy anh,
dé dua két qua ra khéi hién thi va ngoai vi xir ly. Vi van dé xir ly anh can nhiéu tai
nguyén va toc do xu Iy cao, nén ta khdng st dung vi diéu khién thong thuong dé xir
ly. Chinh vi vay, nhém dé tai da sir dung may tinh nhiing Raspberry Pi 3 Model B+
lam khéi xir ly trung tam. May tinh nhing Raspberry Pi c6 CPU véi toc do xir Iy 1én
t6i 1.2GHz. Chinh vi vay viéc sir dung vao mé hinh 1a hop ly. May tinh hd tro rat tét
viéc giao tiép cac thiét bi ngoai vi va module tir bén ngoai. Raspberry Pi c6 nhiéu
cong giao tiép nhung trong pham vi dé tai chi st dung mét sé cong giao tiép: CSI dé
két ndi camera, 6 chan GPIO dé giao tiép vai servo, cam bién hdng ngoai, mach kich
relay, cong tac, 1 cong HDMI két ndi man hinh giao dién, 1 chudt may tinh, 1 ban

phim.

Ngoaivi

I GPI10:

Adapter Jack ngm;l

\ 4

L}
Mis bink e HDMI RASPBERRY
F13 I
USB HUB I
I CSIHUB P— Camers
I Khe thé
sho
USBHUB | = USBHUB
I 7 Y
Ban phim C‘“:_‘:"-‘
MicroSD

16GB

Hinh 3. 7: So' d6 cdc cong ngoai vi sik dung
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Cong USB: kit Raspberry c6 4 cong USB (Universal Serial Bus) nhung chi st
dung 2 cong dé két ndi voi ban phim va chudt. Vi chuan USB 2.0 tc d6 cao, dudng
truyén dat tbc do t6i da dén 480 Mbps. Cap USB gdm hai soi ngudn (+5V va diy

GND) cuing mét cap gém hai soi ddy xodn dé mang dit liéu.

Cong HDMI: dung mot cong HDMI (High-Definition Multimedia Interface)
dé két ndi voi man hinh LCD dé hé tro lap trinh, truyén dit lidu theo chuan giao tiép

hinh anh ki thuét s, hd trg 4m thanh ki thuat s 8 kénh.

Cong CSI Camera: mat ciia md hinh nay chinh 1a Camera duoc két ndi thong

qua cong CSI Camera c6 15 chan.
Ngudn: dong hoat dong cua Raspberry 500-1000mA.

Chon thé nhé lwu dir liéu: mudn chay dugc chwong trinh trén mdy tinh nhing
ta can phai co hé diéu hanh duoc cai sin trén thé nhd. Vi hé diéu hanh Raspbian chiém
4GB dung lugng chua ké céc dir liéu, chuong trinh, phén mém lién quan dén, chinh
Vi vay chon loai thé nhé tbi thiéu 8GB, & day nhém chon loai thé nhé MicroSD 16GB
c6 toc do doc 1én téi 48MB/s vi toc do doc anh huong t6i toe do xir 1y dit lidu cua cac

chuong trinh chinh nén 48MB/s 1a téc d6 hop 1y.

Function
. e
- ) GpI02  [3]
5 S’y S CTEEN G
[Gproa 7]
(o [
GP10 17 [11]
610 27 [13]
GP10 22 [15]
17] 18]GP10 24 |
[sp1o Mos1[GPI0 10 [19] 20[Gno ]
[spiomisolGpros  a1] 22[GP10 25 |
[sP10 scik JGp1o 11 23] 24fPros  Jsp1ocso |
[no__ [25] 26[cp10 7 Jsp1ocs1 |
[ Reserved [27] 28] Reserved |
& = GP105 2] 30[cno ]
= = [GP106  [31] 32[GPI0 12 |
14393 [ 14393 (GP1o 13 [33] 3aleno |
g (sp11 misoGrio 1o [ss) eleriote Jsericso |
—  ——— [GP10 26 37] 38[GP10 20 | sp11 Most |
GND 3] 40[GP10 21 ] sp11 scux |

Hinh 3. 8: So' d6 chdn Raspberry Pi 3+
3.2.3 Khéi cam bién
Cam bién: ¢6 chirc ning phat hién khi c6 chirc nang phat hién keo di qua trén

bang tai, va kich xung cho module relay dé bang tai dirng va camera bat dau chup.
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3.2.4 Khéi hién thi
C6 chirc nang hién thi két qua dugc nhan tir khdi xir 1y trung tam. Sir dung man

hinh may tinh d¢ hién thi két qua.

3.2.5 Khoi ngudn

Do hé théng sir dung nhiéu loai tai véi mire dién ap va dong dién hoat dong khac
nhau nén viéc st dung mét bd ngudn chung cho toan bo hé théng khong dam bao vé
d6 an toan va tinh 6n dinh cho hé théng. Nhom dé tai thay thé bang viéc sir dung
nhitng bd nguon doc lap va dugc thi cong sin, voi vu diém dap tng dugc mirc dién
ap va dong dién mot cach on dinh, gia thanh hop 1y va dugc ban rong réi trén thi

truong, tiét kiém thoi gian thi cdng mach ngudn, an toan cho ngudi sir dung. ..

Hé théng bao gom 3 bo ngudn: mot adapter (5V, 2A) sir dung cho Raspberry
Pi: mot bo ngudn(12V, 2A) dung cho bang tai va dén (budng chup anh); ngudn 220V
cung cap cho man hinh LCD.

Ddi véi Raspberry Pi 3B+, cac thong sé sir dung mirc dong dién s& duoc trinh
bay ¢ bang sau:

Bang 3.1: Dong tiéu thu cua hé thong

Thiét bj Dong tiéu thu Ghi chu
Raspberry Pi 500-1000mA

Module Camera 250mA

Cong HDMI 50mA

Ban phim va chudt 100mA - 1000mA

Cam bién hong ngoai 300mA.

Module relay 5V 80mA

Servo MG996G 30mA

Tong 2010mA Chon nguoén 2A

Tir bang théng ké ta thay thiét bi ngoai vi tén rat nhiéu ning luong( khoang

2010mA) . Nhom quyét dinh mua ngudn 5V 2A dé mach chay 6n dinh.
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Théng tin cac linh kién sir dung cho khoi nguon

Hinh 3. 10: Nguon 12V 24 cung cdp cho bding tdi
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3.2.6 So' @6 nguyén ly toan mach

12V-2A

bt
=
-

Conveyor v
GND Led
s 5y
= F 2
VOC
GND Led
—
O O
SW
+3V3 Y —5
2+t GPIOZ{12C 5DA) H5Y ——
Relay SV “e+ GPIO3 (12C 5CL) GND —
v i o " GPIO4 UARTOTX -
R (S GHND LIARTO RX 13
Ii SIGNAL MO © GPIOIT GPIOIE -+ o—
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| +3V3 GPID24 =z
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« GPIOT] (SPI0 SCLK) GPIOR (S5P10 CS0) - S
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Chuong 4: THI CONG HE THONG
4.1 GIOI THIEU

Sau khi tinh toan va thiét ké, nhom dé tai tién hanh thi cong moé hinh dém sé

lwong trong khau déng goi banh keo. Md hinh bao gdom:

1 mé hinh bang tai (gém 1 bang tai, 1 relay, 1 servo MG996): tai keo dén

c4c vj tri servo da dinh sin, nham day keo xudng ranh theo dung sé lwong

theo yéu cau.

1 budng chup anh (bao gém 1 camera, 1 cam bién hong ngoai, 2 bong dén

led siéu sang) c6 chirc nang ding bang tai khi cam bién phat hién cho keo,

chup anh va xtr Iy s6 luong keo trén bang tai.
1 Kit Raspberry Pi 3 Model B+.

1 man hinh may tinh.

4.2 THI CONG HE THONG

4.2.1 Chuan bi phan cing

Sau khi tinh toan va thiét ké, chung ta chuan bi linh kién tién hanh lap rap.

Bang 4. 1: Danh sdach cac linh kién.

STT| Tén linh kién Gia tri Dang vo Chu thich
1 Bang tai Nhémva |Bao gom: d&é,
nhya rong roc, day
bang tai
2 Kit Raspberry | Dién ap hoat dong: SV | Kit C6 quat tang
Dong: 1A Raspberry | nhiét
3 Camera Pi Dién ap hoat dong: SV | Camera Pi
Dong: 250mA
4 Servo Dién ap hoat dong: 5V | Nhua cliing
MG996R Dong: 900mA
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5 Cam bién Di¢n ap hoat dong: 5V | Nhya
Dong: 300mA
6 Relay Dbién ap hoat dong: 5V | Nhua

Dong cho phép: 10A
Dong kich: 5mA

7 Led siéu sang | Pién ap hoat dong: 5V | Led
Dong: 15mA

8 Bo mach Nhuya cing
9 Nguon to ong | Pién ap vao: 220 VAC | Thép

Dién ap ra: 12VDC
Dong ra: 2A

10 | Adapter Dién 4p vao: 220 VAC | Nhua cling
Dién 4p ra: 5VDC
Dong ra: 2A

4.2.2 Lap rap va kiém tra

La phan két ndi giira cac linh kién va cac module, tao thanh mot khdi thong nhat
véi nhau.

% Phan bing tai

Lip bang tai va dong co.
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Hinh 4. 1: Bang tai va dong co DC
< Phin mang truot
Mang truot chia 1am hai phan:
e  Phan thtr nhat 1a mang khi dém s6 luong san pham khéng theo yéu cau duogc
servo gat ra ngoai.

e Phan thtr hai 1a mang dua san pham sau khi duoc dém s lugng ding.

Hinh 4. 2: Mdng dwa san pham sau khi phén logi

Chung duoc sap xép va gan két voi bang tai, tién hanh c6 dinh méang truot.
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+ Phan h¢p camera

Hinh 4. 3: Buéng chup dnh nhin tir phia dwdi lén trén
Led trén cing cua budng chup anh dé dam bao cung cap 6n dinh ngudn sang
trang cho viéc chup anh.
< Phan mang dung keo

Tién hanh vé mang dung keo trén Solid work rdi di in 3D san pham.

Hinh 4. 4: Khuon keo trén solid work
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Hinh 4. 5: Khuon keo thuc té

4.3 PONG GOI VA THI CONG MO HINH
Sau khi thyc hién cong doan Iap rap va kiém tra nhém tién hanh bé tri cac thanh
phan va hoan thién hé théng dé dé dang van chuyén, van hanh, dam bao an toan khi

su dung.
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4.3.1 Thi cdong mé hinh

Man hinh Budng anh

Wiy Gyeng Khoi ngudn

Hinh 4. 6: M6 hinh thiee té nhin tir phia truée

Hinh 4. 7: M6 hinh thiee té nhin tir trén xuéng

4.4 LAP TRINH HE THONG

4.4.1 Nhing chwong trinh xudng Raspberry Pi
< Bién dich code Matlab 1&n Raspberry Pi dé chay déc 1ap
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Sau khi két ndi thanh cong Raspberry Pi voi Matlab ciing nhu hoan thanh viée
1ap trinh dé tién hanh bién dich va tong hop code 1én Raspberry Pi can 1am theo nhiing
budc sau.

Buéc 1: Két nbi Raspberry véi Matlab

Command Window ®
5% r=raspi('192.162.1.3', 'pi', 'raspberry’)

r=
raspi with properties:

DeviceRddress: '1952.188.1.3"'
Port: 18734
BoardWame: 'Raspberry Pi 3 Model B+'
AvailableLEDs: {'ledO'}
AvailableDigitalPins: [4,5,6,12,13,14,15,16,17,18,1%,20,21,22,23,24,25,26,27]
AvailableSPIChannels: {'CEO0O','CEl'}
AvailableI2CBuses: {'iZc-1'}
AvailableWebcams: {'bcm2835-codec-decode (platform:bom2835-codec):','/dev/videoll', 'mmal service 16.1 (platform:bcm283
I2CBusSpeed: 100000

Supported peripherals

&

Hinh 4. 8: Két néi Raspberry va Matlab thanh cong.

Buwdc 2: Trén Command Window g6 1énh: “board=targetHardware(‘ RaspberryPi')”

>» board = targetHardware ('EREaspkberry Pi')
board =

targetHardware with properties:

Hame: 'Raspberry Pi'
Devicedddress: "192.1€8.1.3°
Username: 'pi’
Fassword: L ]
BuildDir: '/home/pi’
Buildaction: 'Build, load, and run'

1;
v
W
I
W

~

Hinh 4. 9: Két néi téi board Raspberry Pi
Buwéc 3: Trén Command Window g0 1énh :“ deploy(board, ' FunctionName')” Véi

FunctionName 1a tén chuong trinh Matlab.

Hinh 4. 10: Bién dich chuong trinh cé tén counter_7 Ién Raspberry Pi
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Néu bién dich thanh cong thi s& c¢6 thong béo nhu hinh sau:

4\ MATLAB Coder Report Viewer - C:\Users\Admin\Desktop\DATN\ codegenlexe\counter_T\html\report.midatx - a X
P P g P
REPORT
o GoTo ~ ‘ [ifi g
Back Forward () Find Trace  Edilln | Package BExport Report
Cods TLAB ~ Code~  Information
NAVIGATE |TRAGE | EDIT | SHARE | ry
MATLABE SOURCE Function: counter_7
Function List Call Tree 1 function counter_7()
2
B £ counter_7.m 3 count = 0;
fx counter_7 4 done = @:
[ ¥ Base.m 5 box = @;
Jfx Base 6 err = @;
SR 7 % Define convolutional kernel to be used for edge detecticn
i Base 8 % r=r‘a?pi( "192.168.1.7",'pi’, 'raspberry
) cameraboard 9 r=raspi;
= j..a“l-ra EEL 18 w = cameraboard(r,’ luticn’, '640x48@") ;% kich thuoc khung hinh
fx cameraboard 11 configurePin(r,22, ; % chan servo
fx addOpticn = 1 12 configurePin(r,27,’ 10utput’); % chan relay
Lo oanoion o9 13 configurePin(r,17,’ 1Input’); % chan CB
r 14 configurePin(r,4, 'DigitalInput’'); % chan nut nhan
GENERATED CODE 15
[ E= Source Files 16 % Read image from file and apply]
[[] coder_posix_time.h 17 a = readDigitalPin(r,4);
O GPIOc 18 5 = servo(r,22); -
19 >
& Code generation successful
Generated on:  08-Jul-2020 16:52:44
[[] MW _video_display.c Build type:  Executable
IW_video_display h Toolchain:  GNU GCC Raspberry Pi .
[ common.h T
»
14 22
N en . \ A
Hinh 4. 11: Bién dich thanh cong
A \ X 3 3
Tép dugc tao ra luu trong duong dan ¢ thé BUILD LOGS.
4\ MATLAB Coder Report Viewer - C:\Users\Admin\Desktop\DATN\codegen'exe\counter_T\htmi\report.midatx - [m] X
REPORT
oot - 4 @ ~
Back Forward ({ Find Trace Edit In Package Export Report
Code | MATLAB  Code~  Information
NAVIGATE |TRace| EDIT | SHARE | =
WATLAB SOURCE Function: counter_7
Function List Call Tree 1 function counter_7()
2
[ #) counter_T.m 3 count = 8;
Jfx counter_7 4 done = @:
= ¥ Base.m S box = @;
6 err = @;
7 % Define convolutional kernel to be used for edge detection
fi Base 8 % r’:r‘a?pi('mz.lﬁs‘l.?', ‘pi’, raspberry
) cameraboard 9 r=raspi;
E1 ) cameraboard.m 18 w = cameraboard(r, 'Resolution’,'648x486");% kich thuoc khung hinh
fx cameraboard 11 configurePin(r,22, 'P }; % chan servo
fx addOption = 1 12 configurePin(r,27,’ alOutput'); % chan relay
Lo cddMotion T R 13 configurePin(r,17,’ talInput'); % chan CB
14 configurePin(r,4, 'DigitalInput'); % chan nut nhan
GENERATED CODE 15
[E B2 Source Files 16 % Read image from file and apply]
0 coder_posix_time.h 17 a = readbigitalPin(r,4);
0O GPIO.c 18 5 = servo(r,22); -
T GPIOh LAl - ‘ - b
[] MW _pigs.c S o a
[ MW _pigs.h Target build
| [_raspi_init.c 39 gecc -1rt —lsthr‘ead -1dl -lpigpio -1SDL —o. /home.’pi?MATLAB)JS."RZBlQa.’C/UserslAdmin;’Desktop/DATNfEcuntet?.elf counter_+
0 raspi_inith 48 echo "### Created: /home/pi/MATLAB_ws/R2019a/C/Users/Admin/Desktop/DATN/counter_7.elf"
O video_display.c 41 ### Created: /home/pi/MATLAB_ws/R2819a/C/Users/Admin/Desktop/DATN/ counter_7.elf
7»-idan7dis layh 42 echo "### Successfully generated all binary outputs.”
U —video_isplay 43 ### Successfully penerated all binary outputs.
[ common h T 44 melene d it Al eccdames e fod SAATI AR+ IRAAAAA L F e ame £ Ao AP bt AARTH /Ao T £ i T M
3 3

Hinh 4. 12: Puong dan két qua
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Truy cép vao dudng din trén vao Raspberry Pi dé kiém tra két qua:

DATN v A X
File Edit View Sort Go Tools
il A S =2 | [w & /N | /nome/pi/MATLAB_ws/R2019a/C/Users/Admii ¥
#  Home Folder = _ 2
7/ = =
(3 Filesystem Root ] . =]
e codegen counter_4.el counter_4.lo counter_4.tx
& f g t
s Admin
b AppData 7 — =
=] =] =]
&= Desktop counter_S.el counter_5.lo counter_5.tx
4 codegen ] 9 $
= = 7 =
=] =] ] ]
4 codegen counter_7 IoI counter_7.tx counter_8.el counter_8.lo
b demo t f 9
] Music —
o it =]
< TICIUrES counter_8.tx
4 e 3 » { t v
"counter_7.elf" (173.9 KiB) executable Free space: 541.0 MiB (Total: 7.0 GiB)

Hinh 4. 13: Tép duwoc tao vdi tén counter 7.elf trén dwong dan thu diegc
Chay thir chuong trinh trén tép vira tao dé kiém tra két qua. Nhap chudt chon
Execute.

DATN v ax
File Edit View Sort Go Tools

milll B S EE | (W] & /M | /home/pi/MATLAB_ws/R2019a/C/Users/Admil ¥

# | Home Folder _ _ 2
7 = —

3 Filesystem Root =] =] & |

codegen counter_4.el counter_4.lo counter_4.tx

T

#  This file 'counter_7 elf is executable. Do you want to execute it?

=
{  Execute ] Execute in Terminal Cancel
B oy, = = o =
4 codegen counter_7.lo counter_7.tx counter_8.el counter_8.lo
b demo g t f g
% Music —
2 pi -
L Pictures counter_8.tx
4 AR = o » t il
"counter_7.elf" (173.9 KiB) executable Free space: 541.0 MiB (Total: 7.0 GiB)
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Hinh 4. 14: Chay chuong trinh vira duoc tao

Hinh 4. 15: Két qua thu dwoc
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Hinh 4. 16: Két qua thu dwoc

Trudng hop bién dich 15i s& c6 thong bao nhu sau:

Hinh 4. 17: Théng bdo bién dich khong thanh cong

4\ MATLAE Coder Report Viewer - C\Users\Admin\AppData\Reaming'\MathWorks\MATLAB Add-Ons\Teclb, Run en Hard odegen dgeDetection\htmi\report.midat: x
L gfeemr 4 @ =
Back Forward (), Find Trace | Editln | Package Export Report
Code | MATLAB Code~ Information
NAVIGATE TRACE | EDIT SHARE x
MATLAB SOURCE Function: edgeDetection
FunctionList | | Call Tree 12 while(a == 1) -~
dgeDetecti 13 for i = 1:1:18
= g edgeDetec |0n:rn “ e % = int32(i);
@ edgeDetection 1% fprintf(fid, '\n This is a test count :%d',x);
=] ¥ Base.m 16 end
Jfx Base 17 a = readDigitalPin(r,4);
=1 ) Base.m 18 img = snapshot(w);
fx Base 19 h = conv2(img(:,:,2),kern, 'same"’);
board 20 v = conv2(img(:,:,2),kern", "same");
=l @camera”ﬂar m 21 e = sgrt(h.*h + v.*v);
[ raspl.internal.codegen. 22 edgeImg = uint8((e » 100) * 24@);
(=] raspi.internal.codegen. 23 image(edgeImg);
{3 raspi.internal codegen 24 displayImage(r,edgeImg, 'Title', 'Edge Detection');
[Z3 raspi.internal codegen 5; s
= - en =
i rasp}.!memal.codegen. 27 fclose(fid):
(23 raspi.internal.codegen. 28 release(u);
(=3 raspi.internal.codegen. 20
(23 raspi.internal codegen 38 end -
[23 raspi.internal codegen VARIABLES
[&3 raspi.internal.codegen. .
& rsimemaleocesen. | €3 Code generation failed
[Z] raspi.internal.codegen.
— .. Generated on: 05-Jul-2020 17:31:07
[23 raspi.internal codegen )
— - Build type:  Executable
[&3 raspi.internal codegen g .
— - Toolchain:  GNU GCC Raspberry Pi -
[&3 raspi.internal.codegen. +
1 3 ‘
14 -
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Da phan 15i bién dich khong thanh céng do cac ham str dung khong phi hop véi
viéc hd trg cho viéc bién dich 1én Raspberry Pi. Cach kiém tra cac ham st dung c6
phu hop hay khong: Bbi den vao ham can kiém tra va nhan F1 trén ban phim, sau d6
kiém tra trong ctra s6 hd tro néu co thong bao sau thi ham dé duoc hd tro cho viée
bién dich.

- - - -]
« B o

[2] ANSI specification X3.159-1989: “Programming Language C,” ANSI, 1430
Broadway, Mew York, NY 10018,

-

Extended Capabilities

» CI/C++ Code Generation
Generate C and C++ code using MATLAB® Coder™.

> GPU Arrays
Accelerate code by running on a graphics processing unit (GPU)
using Parallel Computing Toolbox™.

» Distributed Arrays
Fartition large arrays across the combined memory of your cluster

using Parallel Computing Toolbox™.

Cpen Help Browser F1 to teggle focus; Escape to dose
Hinh 4. 18: Ham dwoc hé tro cho viée bién dich
Néu khong c6 thong bao d6 thi ching ta can phai thay doi cac ham khac dé c6
thé bién dich thanh cong.
4.4.2 Luu d0 giai thuat
Tir yéu cau di xac dinh cua dé tai nhém xay dung luu d6 giai thuat chuwong trinh

chinh nhu sau:
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e Luu dd chwong trinh chinh
( B3t dau )

A 4
Khditao gia tri
ban dau cda
bién.

Kiém tra cong tac

Chup hinh va luu anh

!

XC Iy hinh anh

!

Dém déituong

| J

( Két thuc )

Hinh 4. 19: Lwu do hoat dong cua hé théng
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> Giéi thich luu do
Pau tién, thuc hién khai bao thu vién, khai tao cac bién, khai bao thong sb, ciu
hinh céc thiét bi ngoai vi.... Kiém tra cong tic di duoc chuyén sang ché do ON hay

chua.

Néu da bat cong tic thi tién hanh mo ung dung trén man hinh may tinh, IGc nay

servo s€ quay tra vé vi tri 0 do.

Tiép tuc qua trinh van hanh, bang chuyén tai khuon keo vao budng chup, sau
khi cam bién tiém can phat hién c6 khuon keo trén bang tai thi Raspberry Pi s& diéu
khién relay dé dimng bang tai, d6ng thoi ghi nhan tin hiéu hinh anh thu duoc tir camera.
Sau d6, Raspberry Pi s& xtr 1y, phan tich va cho ra két luan cubi ciing vé s6 lugng keo
c6 trong khuén. Khi da co két luan vé s6 luong keo thi Raspberry Pi diéu khién relay
cho phép bang tai chay tré lai, néu sé luong keo dém duoc khac voi thong sé da cai
dat trude thi Raspberry Pi diéu khién servo gat, nguoc lai thi servo s& khong bi tac
dong. Dong thoi, hé théng hién thi sé luong, s6 hop, chénh 1éch sb luong so vai thong
s6 dit trude 1én trén man hinh.

Qua trinh tiép tuc lip lai d6i voi khuon keo tiép theo cho dén khi ta dimg chuwong
trinh (cong tic chuyén sang ché d6 OFF). Két qua qu4 trinh s& duoc luu lai vao file.txt.

e  Chup anh: Thao tac chup va luu lai &nh cia camera.
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Quay video

Cho phép chup

Chup anh

Lwu anh

C Két thuc )

Hinh 4. 20: Lueu d6 chup va heu anh

> Giai thich luu db:

Khi hé thong bat dau hoat dong, néu cé tin hiéu cho phép chup tir Raspberry Pi,
camera s& quay (ghi hinh) qua trinh khudn keo & trong budng chup. Véi tin hiéu cho
phép chup tir Raspberry Pi (cam bién tiém can hong ngoai tich cuc mirc cao khi khuén
keo di chuyén dén trudc cam bién) camera s& chup lai khung anh tai thoi diém va vi
tri 6. Qua trinh nay lip lai véi khudn keo khéac khi tién vao budng chup. Anh cia

khuon keo trude s& dugc tu dong thay thé boi anh cta khubn keo sau.
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e Xirly anh

( Bat dau )

y

L4y anh dau vao
Chuyén anh mau
thanh anh xam

l

Chon ngudng thich
hop

l

Chuyén anh xam
thanh anh nhj phan

'

Ap dung phuong
phap hinh thai hoc

C K&t thuc )

Hinh 4. 21: Luu dé chwong trinh xit Iy anh

> Giai thich luu do:

Chuong trinh x{r 1y 4nh déu vao dugc thyc hién qua cac qué trinh cu thé. Dau
tién, anh s& dugc chup tir camera va chuyén anh dau vao sang anh xam va tiép theo
tim gi4 tri ngudng thich hop. Sau d6, chuyén sang anh nhi phan. Ké tiép sir dung cac
phuong phap hinh thai hoc dé loc nhidu, thu cac dbi tugng trong anh ciing nhu loai

bo cac doi tugng khong mong mudn.
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e Dém doi twong
( Bat dau )

A 4
Xac dinh tdm doi
tugng trong anh

'

Pém déi tuwong

l

Luu két qua va hién
thi

Kiém tra s6 lugng

Diéu khién servo

( K&t thuc )

Hinh 4. 22: Luu dé chwong trinh dém so lirong

> Giai thich luu do:

Sau khi 4nh da qua churong trinh xir 1y anh, tién hanh 4p dung phuong phap tim
tam cua doi twong trong anh. Dya vao sb luong tAm tim thy dé xac dinh sb luong
keo c6 trong anh. Tién hanh so sanh s lugong dém duogc véi thong sb dat truge dé

diéu khién servo.
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45 TAI LIEU HUONG DAN

®.

< Hudng din st dung:

Buéc 1: Cap ngudn cho hé théng: hé théng st dung 3 bd ngudn 1a :1 adapter
(5V, 2A) st dung cho Raspberry Pi; 1 bd nguén (12V, 2A) dung cho bang tai, dén
led siéu sang (budng chup anh); 1 ngudn 220V cung cip cho man hinh LCD. Khi cép
ngudn thi dén bao hiéu trén Raspberry Pi, dén led trong budng chup anh c6 dién sang
1én, bang chuyén hoat dong, man hinh LCD hién thi hoat dong cua h¢ théng.

Budc 2: Chay chuong trinh diéu khién hé thong

Kiém tra cong tic di chuyén sang trang thai ON.

Hinh 4. 23: Céng tdc ¢ vi tri ON

Trén giao dién desktop ta tién hanh dung chudét mé code chuong trinh chinh

diéu khién hé thong.

O day nhom dé tai dat tén chuong trinh 13 :
e “counter_4.elf”: 1a chuong trinh chay dém 4 vién/hop.
e “counter 5.elf”: 1a chuong trinh chay dém 5 vién/hop.

e “counter_7.elf”: 1a chuong trinh chay dém 7 vién/hop.
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e “counter 8.elf”: 1a chuong trinh chay dém 8 vién/hop.

DATN v A X
File Edit View Sort Go Tools
mffll - BE == =2 | (W & /N /home/pi/MATLAB_ws/R2019a/C/Users/Admil ¥
# | Home Folder . - — i
3 Filesystem Root — i i

codegen counter_4.el counter_4.lo counter_4.tx

ToeTo

Execute File

# | This file 'counter_7 elf is executable. Do you want to execute it?

Becse | BxeceinTeminal  Cance

T epe— = " =
I————

4 codegen counter_7.lo counter_7.tx counter_8.el counter_8.lo

b demo g t f g
Music ="
=]
. Pictures counter_8.tx
 ———— ) t v
"counter_7.elf" (173.9 KiB) executable Free space: 541.0 MiB (Total: 7.0 GiB)

Hinh 4. 24: Chay chwong trinh dém 7 vién/hdp

Budic 3: Phén loai theo sé lugng san pham
Keo s& duoc dé trong khudn ¢ dau bang tai va s& di chuyén dén cudi bang tai

hoic dugc servo tac dong ddy xudng hop chira.
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Hinh 4. 25: Khuén keo trueée khi dwa vao buong chup
Sau khi cam bién tac dong thi bang tai sé dimg dé camera tién hinh chup hinh

anh g vé khoi xur 1y trung tdm va tién hanh dém san pham.

Hinh 4. 26: Khuoén keo dwoc dwa vao buéng chup
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Sau khi xir 1y xong két qua s& duoc xuat hién trén man hinh LCD, néu s6 luong
keo khong ding vai sé luong da dit trudc thi servo s& quay day san pham xudng hop

chtra 16i. Két qua s& duoc cap nhat trén man hinh va file luu trit két qua.

¢$ O B=

DATN :DoAnTotNghiep

DoAnTotNghiep

Hinh 4. 27: Két qua hién thi trén man hinh
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Hinh 4. 28: S6 lipng keo diing thi servo khéng tac dong
Tiép theo khuon keo thir 2 s€ duoc dua vao buéng anh va duoc kiém tra, xtr ly

theo trinh tu nhu trén.

Hinh 4. 29: Khudn keo tiép theo truéc khi dwa vio buong chup
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Hinh 4. 30: Khuén keo tiép theo dwoc dwa vao buong chup

' '(;;} DATN :DoAnTotNghiep
DoAnTotNghiep

Hinh 4. 31: Két qua hién thi trén man hinh
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Hinh 4. 32: S6 lwong keo sai thi servo tac dong keo xuéng mdng

Hé thong s& thoat khi cong tac chuyén sang trang thai OFF.

Hinh 4. 33: Céng tdc ¢ vi tri OFF

Sau khi hé théng dimg, két qua ctia qua trinh dém sé& luu trong file.txt.
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& (ﬁ) A DATN ﬁ counter_7.txt - Mouse..

counter_7.txt - Mousepad

File Edit Search View Document Help
** 7 pcs/box **

Total Count Box Error|
T 1 (¢]
5 1 -2

ISR SRR R AR RN RN RN RN RN EREEE]

Hinh 4. 34: Két qua ciia qud trinh chay hé thong dwoc leu lai trong file text
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Chwong 5. KET QUA_NHAN XET PANH GIA

5.1 KET QUA

5.1.1 Tong quan két qua dat dwoc

Muc tiéu ban dau cta dé tai “Thiét ké va thi cong hé thong dém sé lwong trong
khdu déng g6i banh keo” 1a dém sd luong keo co trong khudn. Dya trén ngdn ngit

Matlab va dugc thyc hién trén Kit Raspberry.

Sau qué trinh nghién ctru va thuc hién dé tai, nhom da rat ra duoc nhiéu van dé
khac nhau, tir viéc sir dung phan mém, cac phuong phap giai thuat, cho t6i str dung
phan cing. Thoi gian thuc hién trong khoang thoi gian 15 tuan. Trong d6, gdm cic

van dé sau:

Dbi voi phan cing: biét st dung Kit Raspberry, cai dit hé diéu hanh cho
Raspberry Pi, biét sir dung Camera Pi, hiéu biét sdu hon vé st dung céc tinh ning cia

Raspberry Pi nhu giao tiép giita Raspberry Pi v6i cac module lién quan.

Doi v6i phan mém: biét cach 1ap trinh co ban trén Matlab, ciing nhu tién hanh
chay code Matlab trén Raspberry Pi doc 14p va cac giai thuat lién quan dén dé tai, tim
hiéu va nghién ctru biét dugc cac giai thuat xir Iy anh dé thyc hién xir 1y anh.

5.2 KET QUA THU'C NGHIEM
5.2.1 M hinh sian pham thyc té
M6 hinh san pham hoan thién bao gém bing chuyén, servo SG996, budng

sang, camera.
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Man hinh Budng anh

e

Servo —> S

p——g

Wk (g Khéi ngudn

Hinh 5.1: M6 hinh thuc té nhin tir phia truée

Hinh 5. 2: M6 hinh thye té nhin tir trén xuéng
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5.2.2 Két qua thwc nghiém tir viéc dém sé lwong
Khoi dong phan mém trén may tinh va tién hanh kiém tra anh cua nhiéu
trueong hop khac nhau

e Dém 4 vién/hpp.

R — TS
@ @ DATN |__Camera @ (“-:A DATN :DoAnTotNghiep

DoAnTotNghiep

Hinh 5.3: Két qua chup tir camera (3 vién) Hinh 5.4: Két qua sau khi xi# 1y (3 vién)

Nhan xét: Két qua thu duoc thiéu 1 vién so véi yéu cau dat ra.
¢ @ DATN ¢ @ DATN :DoAnTotNghiep

DoAnTatNghiep

Hinh 5.5: Két qud chup tir camera (4 vién) Hinh 5.6: Két qud sau khi xit Iy (4 vién)

Nhan xét: Két qua thu dugc dung so voi yéu cau dit ra, s Box ting thém 1.
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' @ = :DoAnTotNghiep
DoAnTotNghiep

Hinh 5.7: Két qua chup tir camera (4 vién) Hinh 5.8: Két qua sau khi xit 1y (4 vién)
Nhian xét: Két qua thu duoc dung so voi yéu cau dit ra, s Box ting thém 1.

) DATN [ IpoanTotNghiep
DoAnTotNghiep

Hinh 5.9: Két qud chup tir camera (7 vién) Hinh 5.10: Két qua sau khi xit 1y (7 vién)

Nhan xét: Két qua thu dugc thira 3 vién so voi yéu cau dit ra
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' @ E DATN j *counter_4.txt - Mous...

*counter_4.txt - Mousepad v oA X

File Edit Search View Document Help
** 4 pcs/box **

Total Count Box Error
3 3] -1
4 1 0
4 2 o]
T 2 3
EEEE TR A ERRERREETARNTRNERRR R TR

Hinh 5. 11: Két qua ciia qud trinh chay heu trong file text.

e DPém 7 vién/hop.
$ DATN Icamera

$ @ DATN :DoAnTotNghiep
DoAnTotNghiep

e®
ee

Hinh 5.12: Két qua chup tir camera (4 vién) Hinh 5.13: Két qua sau khi xit Iy (4 vién)

Nhén xét: Két qua thu duoc thiéu 3 vién so vai yéu cau dit ra.
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£
® O >_

— &
|__DoAnTotNghiep

DoAnTotNghiep

Hinh 5.14: Két qua chup tir camera (7 vién)  Hinh 5.15: Két qua sau khi xz 1y (7 vién)

Nhan xét: Két qua thu duoc dung so véi yéu cau dit ra, sé Box ting thém 1.

@ @ DATN :DnAnTotNghiep
DoAnTotNghiep

& DATN

Hinh 5.16: Két qud chup tir camera (7 vién)  Hinh 5.17: Két qua sau khi xit Iy (7 vién)

Nhan xét: Két qua thu duoc dung so vi yéu cau dit ra, sé Box ting thém 1.

' a8 52 :DoAnTotNghiep

DoAnTotNghiep

Hinh 5.18: Két qua chup tir camera (8 vién) Hinh 5.19: Két qua sau khi xit Iy (8 vién)
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Nhan xét: Két qua thu duoc thira 1 so vai yéu cau dat ra.

¢ ﬂ“}l} E DATN j counter_7.txt - Mouse...

counter_7.txt - Mousepad v oA X

File Edit Search View Document Help
[** 7 pcs/box **

Total Count Box Error
4 2] -3
7 1 ¢}
7 2 (¢}
8 2 1
222 2SR SRR AR R R R EEEEEEEESE]

Hinh 5.20: Két qud ciia qud trinh chay heu trong file text

e Nhiing trwong hop dém 16i
¢ @ DATN Icamera

Camera

$ DATN [ DoAnTotNghiep

DoAnTotNghiep

Hinh 5.21: Két qud chup tir camera Hinh 5.22: Két qua sau khi xir Iy
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A — T 3
$ \‘;) DATN [ camera & G;‘) DATN :DoAnTotNghiep
DoAnTotNghiep

Hinh 5. 23: Két qua chup tir camera Hinh 5. 24: Két qua sau khi xir Iy

Két luin: Céc truong hop dém sai chu yéu do viée sip xép vi tri cua cac dbi
tugng trong anh (xép chdng, sat nhau,..) ddn dén sai sot trong qu4 trinh xir 1y anh.
5.3 NHAN XET — PANH GIA

5.3.1 Nhén xét

Sau 15 tuan nghién cau va thuc hién dé tai, hé théng da dap tng duoc nhiing
muc tiéu va yéu cau thiét ké.

U'u diém

Hé thdng nho gon, dé st dung, d& thao tac.

Lip dat thuan tién cho viéc sir dung.

Hé thdng c6 thé phat hién va dém chinh xéac s6 luong keo.

Hé thdng str dung ngdn ngit Matlab chay doc lap trén Raspberry Pi.

Nhuoc diém

e Cam bién tiém can con bi nhiéu.

e Con phu thudc vao diéu kién moi trudong: 6 sang, khong gian, cach sap
xép cua san pham.

So sanh véi dé tai truée day

Trong c6ng nghiép hé théng duogc st dung rong rai nén nhom thyc hién so

sanh véi nhitng wu va nhuoc diém sau day.
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Uu diém

e Strdung ngbn ngt méi la Matlab, va chay hoan tap doc lap nhu mot may
tinh nhung van dap tmg du yéu cau dit ra.

e C06thé dém duoc cac ddi tuong sat nhau, hodc xép chéng Ién nhau.

e  Gia thanh it hon, gia tri du tu it hon nhung van dap tng da tiéu chi cho
nguoi tiéu dung.

Nhuoc diém

e Chua c6 giao dién dé diéu chinh thong sb.

e Kho ap dung ngoai cbng nghiép.

e Hinh anh thu duogc chua duoc rd nét.

5.3.2. Danh gia

Sau khi van hanh hé théng dé tién hanh Kiém tra va giam sat. Qua trinh danh gia
duoc thuc hién & luc dém sb luong keo, khoang thai gian thuc hién tir IGc chup anh
dén khi xu ly xong 1a khoang 20 gidy. Nhém thyc hién viéc danh gia s6 lugng va vi

tri keo trong khudn I1a ngiu nhién. Dudi day 1a bang gidm sat qua trinh danh gia s6

lugng.
Bang 5. 1: Bang danh gia
S6 vién

S5 0 1 2 3 4 5 6 7 8 9 10
1 X X X X X X X X X X X
2 X X X X X X X X X X X
3 X X X X X @) X X X X X
4 X X X X X X X X X X X
5 X X X X X X X X X X @
6 X X X X @ X X X X O @
7 X X X X X X X X X X X
8 X X X X X X O X @ X X
9 X X X X X X X O X X X
10 X X X X X X X X X O X
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Ghi chu:
Déau X: Bém ding
Dau O: Bém sai
Li do 12 vi tri sap xép céc nhiéu vién keo dinh xac nhau nén khi xt Iy van xay

ra sai sd.
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CHUONG 6. KET LUAN VA HUONG PHAT TRIEN

6.1 KET LUAN
6.1.1 Két qua thu dwoc

Sau khi tong hop cac két qua dat dugce va dem so sanh vé6i nhitng yéu cau va

muc tiéu thiét ké cho thay hé théng dap tng tuong ddi diy du, chinh xac véi nhiing

két qua nhu sau:

M6 hinh phan cing hoat dong tét, thiét bi nho gon, lap dit d& dang, thuan
tién cho viéc nghién ctiru va hoc tap, tuy nhién dé ap dung vao méi truong
san xuat thi con kho.

C6 thé dém san pham twong di chinh xac.

Chuong trinh dugc viét bang ngén ngir Matlab, sau d6 duoc nhung Ién kit
Raspberry Pi va hoan toan chay doc lap, d6 chinh 1a cai méi ma nhimng dé
tai truoc kia chua lam.

San pham dém duogc & 1a dang hinh tron, c6 thé xac dinh dugc khi xép dinh
nhau tir 1 — 2 vién, tuy nhién & mitc do xép dinh nhau nhiéu thi ko thé xac

dinh duoc

6.1.2 Nhirng mit han ché
Ngoai nhirng két qua dat duoc thi hé thdng van con nhirng han ché sau:

Khi chay hoan toan doc lap trén Raspberry Pi thi toc do xir Iy chuong trinh
con cham so vai viéc chay trén may tinh/laptop.

Chua dém chinh xé&c hoan toan nhiing truong hop keo bi xép chong.

Chua c6 nguon duy trir cho dé duy tri hoat dong cho hé théng trong truong
hop mét dién.

Chua c6 giao dién dé diéu chinh thdng sé theo yéu cau.

Céc diéu kién vé kinh phi cling nhu thoi gian thyc hién ma tinh tham my

cua hé thdng khong cao (cac duong dan keo thd va khong déu).

6.2 HUONG PHAT TRIEN

Hé thong cd thé phat trién thém theo huéng dém duoc nhiéu keo hon, phét trién

thém cong doan déng goi, bao bi, dua ra thanh pham,...
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Ngoai ra ciing c6 thé nang cao kha ning phat hién san pham 13i va dém keo
bang phwong phap nhan dang bang camera kép, mot camera phat hién san pham 15i
va mot camera dém s6 lugng dé nang cao kha nang nhan dang nhiéu géc do ciing nhu

1a tang do tin cay cua hé thng 1én cao.
Thiét ké giao dién nguoi dung dé d& dang diéu chinh thong sb san pham, tim

hiéu va phat trién thém kha ning tu hoc hinh dang san pham méi.
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Code chuong trinh diéu khién:

e Code chuong trinh dém 4 vién/hop.

function counter 4()
count = 0;

done = 0;
box = 0;

% ket noi raspberry

r=raspi;

w = cameraboard(r, 'Resolution','640x480"'");% kich thuoc
khung hinh

configurePin(r, , '"PWM'); % cau hinh va ket noi servo
configurePin(r, ,'DigitalOutput'); % cau hinh va ket
noi relay

configurePin(r, ,'DigitallInput'); % cau hinh va ket

noi cam bien

configurePin(r,4,'Digitallnput'); % cau hinh va ket noi

cong tac

a readDigitalPin(r,4);

s = servo(r,22);

writeDigitalPin(r, ,0) 5

fid = fopen('counter 4.txt','a'");
while( a == 0) % kiem tra cong tac

a = readDigitalPin(r,4)

b = readDigitalPin(r,17);

\O

while (b == 0)&&( count < ) $ kiem tra cam bien
a = readDigitalPin(r,4);
writeDigitalPin(r, , 1)

count = count + 1;

if count ==
cam.ImageEffect = 'sketch'; % gquay hinh
for 1 =

I = snapshot(w) ;
displayImage(r,I, 'Title', 'Camera');
end

img = rgb2gray(I); % chuyen thanh anh xam
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BW = imbinarize(img); % chuyen thanh anh nhi
phan

BW = bwareaopen (~BW,60) ;% lay nguong

input edges = BW;

[centres, radii] =
imfindcircles (input edges, [30,

], 'ObjectPolarity','bright','Sensitivity', , 'EdgeTh

reshold', ); % tim tam va ban kinh

[1,c] = size(radii);

numcount = int32 (1),

lablecount = numcount;

if 1 == % kiem tra so luong
= box + 1;
err = 0;

o
O
b
|

err =1 - ;
end
boxl = int32 (box) ;
errl = int32(err);
fprintf (fid, '\n 5d
%d ', numcount, boxl, errl);
txt = sprintf('Total count: %d', numcount)

o\°

d

I = insertText (I, [
],txt, 'FontSize', , 'BoxColor', [ 1); % hien
thi ket qua
target = sprintf('Target: 4 psc/box \nBox:
$d \nError: %d', boxl, errl);

for numcount = 1l:1:1lablecount % danh nhan
doi tuong
ht = sprintf('%d',numcount) ;
I = insertText (I, [centres (numcount)

centres (numcount+1)],ht, 'FontSize',22, "'BoxColor', [
1)
T =
insertShape(I,'circle', [centres (numcount)
centres (numcount+1) ], 'Linewidth',5);
end
I = insertText (I, [
]l,target, "FontSize', , 'BoxColor', [ 1)
displayImage(r,I, 'Title','DoAnTotNghiep'); %
hien thi ket qua cuoi cung
done = 1;
count = ;
end
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end
if 1 ~= % kiem tra dieu khien servo
writePosition (s, ) s
pause ( ) s
else
writePosition(s, 0);
pause ( ) s
end
if (done == 1)
writeDigitalPin(r,27,0);
pause (5) ;
done = 0;
count = 0;
end
end
fprlntf(fld,'\n ****************************')’-
fclose (fid);
writePosition(s, 0);
writeDigitalPin(r,27,1);
release (w) ;
end

e Code chuong trinh dém 7 vién/hop.

function counter 7()
count = 0;

done = 0;
box = 0;

% ket noi raspberry

r=raspi;

w = cameraboard(r, 'Resolution','640x480"'");% kich thuoc
khung hinh

configurePin(r, , '"PWM'); % cau hinh va ket noi servo
configurePin(r,27,'DigitalOutput'); % cau hinh va ket

noi relay

configurePin(r,17,'DigitalInput'); % cau hinh va ket
noli cam bien

configurePin(r,4,'Digitallnput'); % cau hinh va ket noi
cong tac

a readDigitalPin(r,4);

s = servo(r,22);
writeDigitalPin(r,27,0);

fid = fopen('counter 7.txt','a'");

(¢}

while( a == 0) % kiem tra cong tac
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a = readDigitalPin(r,4);
b = readDigitalPin(r,17);

\O

while (b == 0)&&( count < ) $ kiem tra cam bien
a = readDigitalPin(r,?4);
writeDigitalPin(r,27,1);

count = count + ;

if count ==
cam.ImageEffect = 'sketch'; % gquay hinh
for i = 1:

I = snapshot (w) ;
displayImage(r,I, 'Title', 'Camera');
end

o

img = rgb2gray(I); % chuyen thanh anh xam
BW = imbinarize(img); % chuyen thanh anh nhi
phan
BW = bwareaopen(~BW,60) ;% lay nguong
input edges = BW;
[centres, radii] =
imfindcircles (input edges, [30,
], 'ObjectPolarity','bright','Sensitivity', , 'EdgeTh
reshold', ); % tim tam va ban kinh
[1,c] = size(radii);
numcount = int32(1);
lablecount = numcount;
if == % kiem tra so luong
box = box + 1;
err = 0;
else
err =1 - ;
end
box1l = int32 (box) ;
errl = int32(err);
fprintf (fid, '\n %d
d ', numcount, boxl, errl);
txt = sprintf('Total count: %d', numcount);

o\°

d

o\°

I = insertText (I, [
],txt, 'FontSize',22, 'BoxColor', [ 1); % hien
thi ket qua
target = sprintf('Target: 4 psc/box \nBox:
$d \nError: %d', boxl, errl);
for numcount = 1:1:1lablecount % danh nhan
doi tuong

ht = sprintf('%d’',numcount) ;
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I = insertText (I, [centres (numcount)
centres (numcount+1)],ht, '"FontSize',22, 'BoxColor', [
1)
T =
insertShape(I,'circle', [centres (numcount)
centres (numcount+1) ], 'LineWidth',5);
end
I = insertText (I, [
],target, 'FontSize',22, 'BoxColor', [ 1)
displayImage(r,I,'Title', "'DoAnTotNghiep"); %
hien thi ket qua cuoi cung

done = 1;
count = ;
end
end
if 1 ~= % kiem tra dieu khien servo
writePosition(s, ) ;
pause ( )
else
writePosition(s, 0);
pause ( )
end
if (done == 1)
writeDigitalPin(r,27,0);
pause (D) ;
done = 0;
count = 0;
end
end
fprll’ltf(fld, '\n ****************************') ;
fclose (fid) ;
writePosition(s, 0);
writeDigitalPin(r, , 1)
release (w) ;
end

e Code chuong trinh nap

r=raspi('192.168.1.5","'p1'", "raspberry"')
board = targetHardware ('Raspberry Pi'")
deploy(board, "counter 4')
deploy(board, "counter 7")
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