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TOM TAT

Tén dé tai: Ung dung canh tay Robot va xtr Iy anh dé nhan dang va phan loai san pham.

Sinh vién thuc hién: ...Dang DPinh Dlc ...

S6thé SV: ...105200402......... Lop: ...20TDHCLC2.....oiiiiiiiieieceeee
Sinh vién thyc hién: ...Cao T Lam Khanh................ooii i,
S6thé SV:...105200411......... Lop: ...20TDHCLC2.....ciiiiiiieieee e

Phan m& dau:
Gi6i thiéu dé tai va muc tiéu dé ra.
Chuwong 1: Giéi thiéu tong quan vé Pé tai

Ly do chon dé tai: Ung dung canh tay robot va xtr Iy anh dé nhan dang va phan
loai sdn pham, dong thoi gid1 thi¢u so luge vé doi tuwong va phuong phap nghién ctiru.

Chuwong 2: Co s& ly thuyét

Khai quat vé hé thong phan loai san pham, liét ké cac thiét bi phan cting va phan
mém duogc sur dung trong dé tai.

Chuwong 3: Phuong phap xir Iy anh dé nhan dang sin phim

So lugc vé 1y thuyét xir Iy anh, dé xudt phuong 4n va thir nghiém nhan dang anh
cac san pham.

Chuong 4: Thiét ké va thi cong mé hinh

Trinh bay vé céac bién dia chi vao/ ra, cac ban v&, lap trinh phan mém TIA Portal
va san pham mo hinh thyc t€.

Chuwong 5: Nhin xét va danh gia két qua
Kiém nghiém mé hinh that va nhan xét trén cac két qua dat duoc.
Chuwong 6: Tong két va hwéng phat trién tiép theo ciia dé tai

Tom tat lai cac muc tiéu da dat duoc va dé xuat cac hudng phat trién, t61 vu hon
cho san pham.



DATHOC DA NANG
TRUONG DAIHQC BACHKHOA

KHOA DPIEN

CONG HOA XA HOI CHU NGHIA VIET NAM
Doc 1ap - Tu do - Hanh phuc

NHIEM VU PO AN TOT NGHIEP

TT | Ho tén sinh vién S6thé SV | Lop Nganh

01 | Pang Pinh Puc 105200402 | 20TDHCLC2 | K¥ thuat diéu khién va Tu
dong hoa

02 | Cao Tir Lam Khénh | 105200411 | 20TDHCLC2 | K§ thuat diéu khién va Ty
dong hoa

1. Tén dé tai doé an:

Ung dung canh tay robot va xir 1y anh dé nhan dang va phan loai san pham ......

Pé tai thue dién: TACS ky két thoa thudn sé hitu tri tué doi véi két qua thuc hién

2. Cac so liéu va dir lieu ban dau:

3. Ngi dung cdc phan thuyét minh va tinh todn:

a. Phdn chung:

TT | Ho tén sinh vién Noi dung
01 | bang Dinh btc Tim hiéu téng quan va cac phuong phap nghién ciru vé
02 | Cao Tr Lam Khanh | d& tai. Tim hiéu giai phap xt Iy anh thong qua Camera.
03 | bang Dinh buc Lap dit, thi cong va chay test m6 hinh thuc té. Lam bao
04 | Cao Tir Lam Khanh | cdo thuyét minh.
b. Phan riéng:
TT | Ho tén sinh vién No6i dung
01 | Ping Pinh Pirc Lap trinh cac thiét bi phan cimg.
02 | Pang Pinh Puc Thiét ké giao dién giam sat va xuat dir lidu.
03 | bang Dinh buc Lam slide trinh bay bao cdo.
04 | Cao Tir LAm Khanh | Lap trinh diéu khién 3 canh tay DoF.
05 | Cao Tir Lam Khanh | V& so d6 cong nghé, liét ké cac thiét bi phan cimng.

4. Cdc ban vé, do thi (ghi ré cdc loai va kich thiede ban vé):

a. Phdn chung:

Noi dung

TT | Ho tén sinh vién
01 | bang Dinh btrc
02 | Cao Tu Lam Khanh

Luu d thuét toan, so dd b tri cac thiét bi trong ti dién
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TT | Ho tén sinh vién No6i dung

03 | Cao Tir LAm Khanh | V& canh tay Robot 3 DoF trén phan mém SolidWork
04 | Bang Pinh Puc So d6 khéi cuia hé thong.

b. Phan riéng:
TT | Ho tén sinh vién No6i dung
01 | bang Dinh buc So db ngudn cap, so dd ddu ndi dong co DC, so d6 ngd
vao ra PLC.
02 | Cao Tir Lam Khanh | So d6 ddu ndi Driver TB6600 va Relay trung gian, so

d6 dau noé1 dong co budc va cam bién.

5. Ho tén nguoi huéng dan:

Phan/ Néi dung:

TS. Gidp Quang Huy

Goi y lap trinh diéu khién 3 canh tay DoF

TS. Gidp Quang Huy

Gop y tong quét vé bao cao thuyét minh

TS. Giap Quang Huy

Goi y viét chuong trinh nhan dang anh.

6. Ngay giao nhiém vu do dn:
7. Ngay hoan thanh dé dan:

1/3/2025
31/5/2025

Pa Nang, ngay 16 thang 6 ndm 2025

Truwéong Bo) mon Tu dong hoa Nguoi hwéng din

TS. Gidp Quang Huy
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Ho tén sinh vién: _ Pang Pinh Puc

_DAIHOC DA NANG
TRUONG DAI HQC BACH KHOA
KHOA DIEN

CONG HOA XA HQI CHU NGHIA VIET NAM
Poc lap - Tu do - Hanh phic

PHIEU KIEM SOAT TIEN PQ LAM PO AN TOT NGHIEP

(Phiéu danh cho ngudi hudng dan/sinh vién)

S4 thé SV:

Ho tén sinh vién: __Cao Tt Lam Khanh

S4 thé SV:

105200402
105200411

Tén dé tai PATN: Ung dung canh tay Robot va xir Iy anh dé nhan dang va phan loai

san pham.
Ho tén nguoi HD: __ TS. Giap Quang Huy Pon vi: _ Khoa Dién
Tuan|— Neay da thuc hién (%) tiép tuc thue hién (%) ky tén
Pé xudt dé tai “Ung dung canh|Lén danh sach cac thiét bi phan
1 1/3/2025 |tay Robot va xir 1y 4nh dé nhan|cung can thiét, thao luan
dang va phan loai san pham”. [phuong an xir ly anh.
Thiét ké v& canh tay Robot 3 bac |Tim mua cac nguyén vat liéu
2 8/3/2025 tu do trén img dung SolidWork. [(Camera, tu di¢n, PLC,...).
Tim mua céc thiét bi phan ctmg|Tim hiéu giai phap xir 1y anh
3 15/3/2025 |(Terminal, mang dién, day|phu hgp cho cac hinh dang san
dién,...). phim co ban.
Duyét lan 1: Panh gia khoi lugng hoan thanh _ 25 %:
4 |24/3/2025 \puoc tiép tuc lam DPATN [ Khéng tiép tuc thuc hién PATN [
Nhan mo6 hinh cénh tay Robot va L'Zip dat cac nguyén vat li€u sau
tién hanh lép dat hoan chinh canh|khi mua vé, mua thém céc thiét
5 31/3/2025 S 1A \ X
tay. bi khic (nat bam, cam bién,
cong tic hanh trinh).
Lap dit mo6 hinh phan cing va lap|Lap trinh diéu khién PLC cho
6 8/4/2025 |trinh diéu khién riéng 1é cac thiét|canh tay Robot va nhan dang
bi (bang tai, cdm bién, nut bAm). |san pham
Hoan thanh 14p trinh diéu khién vi|Lap trinh nhan dang san pham
7 15/4/2025 |trf cho canh tay Robot. va v& cac ban vé dau day.
Duyét lan 2: Danh gia khoi lugng hoan thanh _60_ %:
8 24/4/2025 |\pygc tiép tuc lam DATN [1 Khéng tiép tuc thyc hién DATN [
V& cac ban v& dau day thiét bi va|Viét bio cao tong thé, thiét ké
9 2/5/2025 |thiét ké tii dién trén phan mém|giao dién nguoi dung trén tng
AutoCad. dung Pycharm.
Chay thir nghiém mé hinh v&i toan|Viét bao cao tong thé, ti uu
10 110/5/2025 bd phan cting, phan mém. chuong trinh phan mém.
Viét bao cao tong the, toi wu |Lam Slide trinh chiéu va béo
11 18/5/2025 |chuong trinh phan mém. céo tong thé voi Nguoi hudng

dan.
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LOI NOI PAU VA CAM ON

Nhom em xin giri 101 cdm on chén thanh, trin trong nhat dén quy Thay, C6 truong
Dai hoc Bach khoa Dai hoc Da Néng néi chung, ciing nhu Thay, Co trong Khoa Dién
noi riéng, da tan tinh giang day cac kién thire va gitip d& dé em c6 thé hoan thanh duoc
Khoa luin Tt nghiép. Sau thoi gian hoc tap, ching em da tiép nhan dwgc nhiéu kién
thirc b ich tir quy Thay, Co. Nhiing kién thirc nay s& 1a hanh trang quy bau dé ing dung
vao cudc sdng va cong viéc sau ndy ctia chung em.

Dic biét nhom em xin chan thanh cam on Thay TS. Gidp Quang Huy. Thay la
ngudi di tan tinh huéng dan, gitp d& va tao diéu kién thuan loi cho nhém trong sudt
qué trinh thyc hién Khéa luan Tt nghiép nay. Dé cé duge thanh qua nhu ngay hom nay
13 nho vao sy hudng dan va nhimg ¥ kién dong goép vo cing quy bau cta Thay.

Mic du da rat cb géng thuc hién Khoa luan Tt nghi¢p mot cach tdt nhat. Song
do han ché vé kién thutc chuyén mon ciing nhu kinh nghi¢m thuc té, tai chinh,... nén
khong tranh khoi nhirng thiéu sot. Vi vay em rat mong duogc su gop ¥ cua Thay, Co dé
Khoa luén Tt nghi¢p cua em cé thé duoc hoan chinh hon.

Nhom em xin chan thanh cam on.
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LOI CAM POAN LIEM CHINH HQC THUAT

Ching em xin cam doan ddy la cong trinh nghién ctru cua nhom va dugce su
huéng din ctua Thay TS. Gidp Quang Huy. Cac ndi dung nghién ctru, két qua trong dé
tai ndy 1 trung thuc va chua cong bd. Nhimng sb liéu trong cic bang biéu phuc vu cho
viéc phan tich, nhan xét, danh gia duoc chinh cac tac gia thu thap tir nhiéu ngudn c6 ghi
rd trong phan tai liéu tham khao.

Ngoai ra, trong Khéa luan Tét nghiép con st dung mét sé nhan xét, danh gia
cling nhu sb liéu cta cac Tac gia khac, co quan to chirc khac déu co trich dan va cha
thich ngudn gbc.

Néu phat hién co bat ky su gian 1an nao, chung em xin hoan toan chiu trach nhiém
vé ndi dung trong Khoéa luan Tét nghiép. Trudng Pai hoc Bach khoa Pai hoc Da Niang
khong lién quan dén nhitng vi pham tic quyén, ban quyén do em giy ra trong qué trinh
thuc hién (néu co).

TP. Pa Ning, thang 6 nim 2025
Sinh vién thuc hién
bang Dinh buc
Cao Tu Lam Khanh
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Ung dung canh tay Robot va xit Iy anh d@é nhdan dang va phén loai san phdm

MO DAU

Dé tai “Ung dung canh tay robot va xir Iy anh dé nhan dang va phan loai san phdm” 1a
mo hinh phén loai san pham theo hinh dang (tron, vudng, tam giac). Str dung PLC S7-
1200 hién da va dang duoc (mg dung trong cac nha may 16n véi chirc nang diéu khién
quy trinh hoat dong ciia mot hé thong trong nha may. Dua trén ngdn ngit Python, thu
vién chinh OpenCV va dugc thuc hién bé1 PLC. Xt Iy 4nh phan biét cac hinh dang khac
nhau ctia san pham sau d6 phan loai tirng san pham. Hé thong sau khi hoan thanh c6 thé
phan loai hinh dang ctia san phém trén bang tai, sau d6 canh tay robot 3 bac tu do s¢€ dat

vat vao nhirng vi tri da dugc thiét lap san trén PLC.

Sinh vién thuc hién: Pang Dinh Dtrc — Cao Tu Lam Khanh Huéng dan: TS. Gidp Quang Huy 1



Ung dung canh tay Robot va xir v anh dé nhdn dang va phdn loai san pham

CHUONG 1: TONG QUAN VE PE TAI

1.1 Ly do chon d@ tai

Ngay nay, xa hoi da va dang phat trién voi mot toc do chong mit, qué trinh Cong
nghi¢p hoa, Hién dai hoa cling dugc nang cao dé phat trién Dat Nudc va cai thién cudce
sdng cua nguoi dan. Vi vay khoa hoc k¥ thuat ngay cang duoc tmg dung rong rai, phd
bién va mang lai két qua toi uu trong hau hét cac linh vyc kinh té, k§ thuat san xut ciing

nhu trong do1 song xa hoi.

Viét Nam von 1a mot dat nude di 1én tir ndng nghiép, tir xwa dén nay van lay
nong nghiép 1am trong tdm phat trién kinh té ctia dat nudc. Xét didu kién cu thé & nude
ta trong cong cudc cong nghiép hoa, hién dai hoa str dung ngay cang nhiéu thiét bi hién
dai dé diéu khién ty dong cac qua trinh san xuét, gia cong va ché bién san pham,... Diéu
nay dan dén viéc hinh thanh cac hé théng san xudt linh hoat, lién tuc, cho phép tu dong
hoa & mirc d§ cao trén co s st dung cac may moéc CNC, robot cong nghiép,... Trong do
c6 mot khau quan trong anh huong dén chat lwong san pham 13 hé thong nhan dang va
phan loai san pham. Hé thong nhan dang va phan loai san phim c6 muc dich chia san
phém ra cdc nhom c6 cung thudc tinh v&i nhau dé thyuc hién dong gbi1 hodc loai bd san
pham hong. Hién nay dé phan loai san pham, ngudi ta thuong sir dung cac loai cam bién
v6i cac chirc nang khac nhau dé phan loai san pham mong mudn nhu phan loai theo mau
sic, hinh dang, ma QR, bar code,... Nhitng cam bién nay co6 uu diém chung la qua trinh
lap dat va van hanh tvong ddi don gian nhung lai d& gay nhidu. Véi tbe d6 phat trién
khoa hoc - ki thuat ciia nude ta nhu hién nay, cac nganh cong nghiép ngay cang doi hoi
trinh d6 cao va khong nging d6i mdi dé bét kip xu hudng cta thé gisi, dan dan dua tu
dong hoa vao thay thé nhan cong.

Nhan thdy duge van dé trén nén nhém em da chon dé tai “Ung dung canh tay
robot va xur Iy anh dé nhan dang va phan loai san phﬁm” v&i muc tiéu tao ra mot san
pham hiéu qua c6 kha ning tng dung vao thuc té dé gop phan bat kip su phat trién cta
cong nghi¢p.

1.2 Muc dich

Nhan dién dugc hinh dang cu thé ctia san pham va phén loai tw dong thong qua
phan mém xur 1y anh.

Thiét ké va thi cong mo hinh nhan dang va phan loai san pham dung canh tay
robot 3 DoF dwa vao PLC két hop véi xir I anh.

Sinh vién thuc hién: Pang Dinh DBtrc — Cao Tu Lam Khanh Huéng dan: TS. Giap Quang Huy 2



Ung dung canh tay Robot va xit Iy anh d@é nhdan dang va phén loai san phdm

Tim hiéu cach phé)i hop van hanh tron tru dong co dién 1 chiéu, dong co budc,
cam bién va dong co hat chan khong.

1.3 Doi twong va pham vi nghién ctru
Téng quan xir Iy dnh, phuong phap nhan dang va phan loai theo hinh dang.
Téng quan khdi PLC Siemens S7-1200.

Tong quan vé dong co dién mot chiéu, dong co budc, cam bién hong ngoai,... va
cac linh kién, thiét bi dién khac.

Truyén thong giita PLC Siemens S7-1200 va img dung Pycharm.

Nghién ciru va tng dung cic phan mém chuyén nganh nhu Autocad, Tia Portal,.. .
vao viéc thiét ké va ché tao mo hinh.
1.4  Phwong phap nghién ciru

Phwong phap nghién ciru 1y thuyét:

Nghién ctru nguyén 1y hoat dong co ban ciia hé thong phan loai san pham theo
hinh dang.

Tim hiéu cach thtrc hoat dong cua cac thiét bj phan ctng trong hé thong.

Tim hiéu ngdn ngir 1ap trinh Python va cach thirc 1ay dif liéu tir camera dua vao
may tinh xtr ly.

Phwong phap nghién ciru thue nghiém:

Thiét ké va thi cong m6 hinh phan cimg.

Viét chuong trinh diéu khién va giam sat hé thong.

Chay md hinh thuc té dé danh gia.
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Ung dung canh tay Robot va xir v anh dé nhdn dang va phdn loai san pham

CHUONG 2: COSO LY THUYET

2.1  Giéi thi¢u tong quan vé dé tai
2.1.1 Khai quat vé hé théng phan loai san pham

Phén loai san phdm 1 mot khau quan trong trong qua trinh san xuit voi muc dich
xéc dinh loai san phdm, kiém dinh chét luong san pham trude khi budc vao khau dong
g6i dua ra thi truong nhim loai bo nhitng san pham 131, khong dat yéu cau vé hinh dang,
kich thudc, mau sic,... Ty thudc vao do phirc tap yéu cau cia timg loai san phim ma
c6 thé dua ra nhitng phuwong phap phan loai san phdm khac nhau. Hién nay c6 mét sb
phuong phap phan loai san pham duoc tng dung rat nhiéu nhu:

- Phan loai san pham theo kich thudc.

- Phan loai san phém theo vat liéu.

- Phan loai san pham theo hinh déng.

- Phan loai san pham mau sac.

- Phan loai san pham khoi luong.

- Phéan loai san pham theo ma code 1 chi€u hodc 2 chiéu.
CAMERA
(@)

/“\ CAM WIEN

BANG TAI

SAN PHAM DANG CO

CANH TAY ROBOT

v

MAY TINH
U DL KHIEN

Hinh 2.1 Quy trinh tong qudt ing dung canh tay robot phén logi sin pham.

Mot hé thong phan loai san pham bao gom cac cam bién, camera thu nhén céc tin
hiu tr sén pham can phan loai sau do6 truyén vé bo xtr Iy dé nhan dang san pham thong

qua cac dac diém vé hinh dang, mau sac, khoi lugng,... sau do bd xtr 1y truyén tin hi¢u

Sinh vién thyc hién: Pang Dinh Buc — Cao Tu Lam Khéanh Huong dan: TS. Giap Quang Huy 4



Ung dung canh tay Robot va xit Iy anh d@é nhdan dang va phén loai san phdm

dén co cdu chap hanh 13 canh tay robot, hé théng bing tai va cic co cau chip hanh khac

dé thuc hi¢n viéc phan loai san pham.

Bang 2.1 So sanh vai logi nhdn dang vdt hién co

o Hinh  dang
Tiéu chi Bar Code QR Code RFID
(Shape)
Nhan dién dac ) . . )
A . N _| Quét ma 2D | Sir dung song
. , | diém hinh hoc | Quét dai ma . A _ _ s
Nguyén ly . < chtra thong tin | radio dé doc
R qua camera va | vach tuyén tinh | . ) , .
hoat dong N ] dir liéu bang | thé¢ chua dir
thuat toan xtr ly | bang may doc i
. camera liu
anh
. x + | Camera, &nh | Mdy quét ma _ | Pau doc
Yéu cau phan | N Camera hoac i
] sang, phan | vach (barcode . . RFID, theé
cung <L may quét QR
mém xu ly anh | scanner) RFID
Nhanh,  phu .
A oan R o A Rat nhanh,
Toc do phan | thudc vao thuat | _, ) N
Rat nhanh Nhanh khong can tam

nhin dién twr

phan giai va

khoang  céach

hién thi 0 ma

loai todn va moi . »
. nhin tryc ti€p
truong
Kha nang | Co, tuy do | Giéi han, can | Gidi han, can

R4t tt, co thé

1én dén vai mét

vao nhan dan

dién truc tiép

tor vat

barcode

QR

xa kich thudc vat | gan mi code QR
Kha nang . 4 <X Loran d1a A

. . | CO (néu thiet C6 (c6 thé doc
nhan dign | . . £ £ A v

N | ke tot h¢ thong | Han ché Han ché nhiéu thé cung
nhiéu vat oL .

. . thi giac) luc)
cung lic
Khong can

Do phu thudc | nhan, nhin |Can gin mi | Cin gin mi | Cin gin thé

RFID

Sinh vién thyc hién: Pang Pinh Buc — Cao Tur Lam Khéanh
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Ung dung canh tay Robot va xir v anh dé nhdn dang va phdn loai san pham

Rat cao — ¢ Trung binh —| | )
L. . h ) . p . . , Rat cao — co
Kha nang tuy | th¢ phan loai | Thap — moi ma | chira dugc | o
. X A e . ) a ) | thé luu dir li¢u
bién theo nhiéu dac | cho mot loai nhiéu thong tin 45
on
tinh phtrc tap hon barcode e
Thap, chi can Pit vi may anh
Chi Phi camera va | Cao Cao can xir 1y vo
phan mém tuyén
Phan loai san o n L
h . Ban hang dién | Quan ly kho,
, .. | pham theo hinh | . R, x.

Ung dung tiéu | | Siéu thi, kho | tir, vé s0, kieém | chuoi cung
. dang, may | . - . Al s - % .
bi€u ) ., hang, logistics | soat truy cap | ung, kiém soat

dong goi, robot . )
o nhanh ra vao tu dong
picking

2.1.2 Gi6i thiéu vé canh tay robot phén logi san pham

Cénh tay robot 3 bac tu do 1a mot hé théng co dién c6 kha nang thuc hién cac
chuyén dong co ban trong khong gian ba chiéu. Thiét ké canh tay robot thudng duoc sir
dung trong cac du an gido duc, nghién ctru va ung dung cong nghiép nhd, gitip sinh vién
va k¥ su hiéu rd hon vé cac nguyén 1y co ban ciia robot hoc va diéu khién, qua d6 nhom
da dung canh tay robot 3 bac tu do kém theo dong co khi nén, phan loai san pham két
hop xtr 1y anh. San pham duoc phan loai dya trén hinh dang. Hé théng gém c6 camera
thu tin hiéu truyén vé may tinh dé xur 1y anh v6i OpenCV, sau khi may tinh xt 1y, nhan
dang xong san pham truyén tin hiéu xuéng PLC S7-1200 diéu khién canh tay robot kém
vo1 dong co hut thuc hién hut tha vat.
2.2 Giéi thi¢u vé PLC S7-1200

Bo diéu khién kha 1ap trinh (Programmable Logic Controller) S7-1200 mang lai
tinh linh hoat va diéu khién nhiéu thiét bi da dang hd trg cac yéu cau vé diéu khién ty
dong. Su két hop gitra thiét ké thu gon, cau hinh linh hoat va tap 1énh da khién cho PLC
S7-1200 tro thanh mot giai phap hoan hao danh cho viée diéu khién nhiéu tmg dung da
dang khac nhau.

Khi ngudi dung tai chuong trinh, CPU sé& chira mach logic duoc yéu cau dé giam
sat va diéu khién cac thiét bi ndm trong tmg dung. CPU giam st cdc ngd vao va lam

thay d6i ngd ra theo logic ctia chuwong trinh ngudi ding, ¢6 thé bao gdm cac hoat dong

Sinh vién thyc hién: Pang Dinh Buc — Cao Tu Lam Khéanh Hudng dan: TS. Giap Quang Huy 6



Ung dung canh tay Robot va xir Iv anh dé nhdan dang va phén loai san pham

nhu logic Boolean, bd dém, bo dinh thoi, cac phép toan, so sanh va viéc truyén thong

v6i cac thiét bi thong minh khac.

Hinh 2.2 CPU 87-1200 dong 1214C DC/DC/DC
2.2.1 Uu va nhuoc diém cua PLC S7-1200
Uu diém:
- Chirc nang 1ap trinh code PLC va ngdn ngit 1ap trinh dé hiéu, d& hoc.
- Thiét bj CPU 1214C cta PLC Siemens S7-1200 c6 kha ning mé rong két ndi

voi cac thiét bi khac bang cach dung cac chuan két noi.

- M6 rong truyén thong truc tiép bang tin hiéu digital (k§ thuat s6) hodc tin hi¢u
tuong tu (analog) trén CPU thong qua bang tin hicu.

- M6 rong truyén thong bang cac loai tin hidu dau vao/ra ky thuat s6 thong qua

cac module tin hi€u.
- C6 kha nang mé rong bd nhd bang thé nhé Simatic.
Nhuoc diém:
- Gia thanh cao (tuy theo muc dich sur dung).
- Bo1 hoi nguoi str dung phai ¢ trinh d6 chuyén mon.
- Khong thé 1am viéc duge & nhiét do cao.
Su khac nhau gitra PLC va céc loai diéu khién khac.

PLC duogc thiét ké tiéu chuan dé giao ti€p vdi cac cam bién, bd truyén dong va

module giao tiép cap cong nghiép.

So sanh giita PLC véi mach diéu khién relay-contactor, PLC tiéu thy it ning

lwong hon so v6i hé thdng relay-contactor. PLC sir dung logic luu trit va logic diéu khién

Sinh vién thuc hién: Pang Pinh Drc — Cao Tir Lam Khanh Huéng dan: TS. Gidp Quang Huy 7



Ung dung canh tay Robot va xir v anh dé nhdn dang va phdn loai san pham

duoc luu trit trong bd nhd. Con hé thng relay-contactor thyc hién bang diy din phan
cung. Bén canh do, mach diéu khién relay-contactor st dung ché do hoat dong “song
song”. Con PLC duoc van hanh theo ché d6 quét “ndi tiép”. Cac phan trong chuong
trinh duoc thyuc hién theo trinh tu ctia chudi quét.

2.2.2 Chu tao ciia PLC S7-1200

® ® B phén két ndi ngudn

: @ Céc bo phan két ndi ndi day cua
ngudi ding ¢6 thé thdo duge (phia sau

' . ol ::|© @ Khe cam thé nhé niam dudi cira phia

trén

- @ Cac LED trang thdi danh cho 1/O
tich hop

® @ Bo phan két néi PROFINET (phia

trén cua CPU.

Hinh 2.3 Céu tao ciia b diéu khién PLC S7-1200
2.2.3 Cac dong chinh cua PLC S7-1200

S7 1200 c6 5 dong 1a CPU 1211C, CPU 1212C va CPU 1214C, CPU 1215C,
CPU 1217C.

- PLC S7 1200 CPU 1211C c6 bo nhé 1lam viéc S0KB work memory.
- PLC S7 1200 CPU 1212C ¢6 bo nh¢ lam vi¢e 75KB work memory.
- PLC S7 1200 CPU 1214C c6 bo nh¢ lam viéc 100KB work memory.
- PLC S7 1200 CPU 1215C c¢6 bo nh¢ lam viée 125KB work memory.
- PLC S7 1200 CPU 1217C c6 bd nh¢ lam viéc 150KB work memory.

C6 thé chon cac Model phu hop tiy vao muc dich va ing dung diéu khién ciia hé
thong.

PLC S7-1200 c6 thé mé rong cac module tin hiéu va cac module mé rong gin
bén phai cta khdi PLC chinh dé thém céc chic ning doc nhiéu tin hiéu tuong tu va sb
khac ciia CPU. Con c6 thé cai dat thém cac module truyén thong vao phia bén trai khoi
PLC chinh dé hd trg giao thirc truyén thong khac.

Sinh vién thuc hién: Pang Pinh Drc — Cao Tir Lam Khanh Huéng dan: TS. Gidp Quang Huy 8



Ung dung canh tay Robot va xit Iy anh d@é nhdan dang va phén loai san phdm

Bang 2.2 So sanh cac module PLC

Chtrc nang CPU 1211C CPU 1212C CPU 1214C
Kich thudéc vat ly
(mm) 90 x 100 x 75 110x 100 x 75
- B6 nho lam viéc 25Kb 100Kb
- B6 nhé nap 1Mb 4Mb
- BO nh¢ gitr lai 2kB 2kB
1/0 két hop cuc bo: 6 ngd vao 8 ngd vao 14 ngd vao
- Kiéu sb 4 ngo ra 6 ngo ra 10 ngd ra
- Kiéu twong tu 2ngdra 2ngdra 2 ngo vao
B nh¢ bit (M) 4096 byte 8192 byte
b0 mé rdng cac
module Khong 2 8
Béng tin hiéu 1
module truyén thong | 3 module (m& rong vé bén trai)
Céc bd dém tdc do cao | 3 4 6
3 tai 100 kHz 3 tai 100 kHz
Don pha 3tai 100 kHz | 1 tai 30 kHz 3 ta1 30 kHz
3 tai 80 kHz 3 tai 80 kHz
Vuong pha 3 tai 80 kHz 1 tai 20 kHz 3 ta1 20 kHz

Cac ng0 xung ra

2 (C6 thé cdu hinh thém)

Thé nhd

Thé nhé SIMATIC (tiy chon)

Thoi
dong ho thoi gian thuc

gian luu gilr

Thong thuong 10 ngay / it nhat 6 ngay tai 40 d6 C

PROFINET

1 cong truyén thong Ethernet

Téc dd thuc thi tinh

toan

18us /Iénh

Cong truyén thong Profinet (Ethernet) dugc tich hop sin:

2.2.4 Céc tinh nang ndi bat ctia PLC S7-1200 1214C DCDCDC

- Két n6i v6i may tinh, man hinh HMI hoic truyén thong PLC-PLC.

- Dung két nbi véi cac thiét bi khac c6 hd trg chuan Ethernet mo.

- Toc do truyén 10/100 Mbits/s.

Sinh vién thyc hién: Pang Pinh Buc — Cao Tur Lam Khéanh
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Ung dung canh tay Robot va xir v anh dé nhdn dang va phdn loai san pham

Céc tinh nang vé do luong, di€u khién vi tri, di€u khién qua trinh:

- 6 bd dém tdc d6 cao (high speed counter) dung cho cac tmg dung dém sb luong
va do luong vé xung, trong d6 c6 3 bo dém 100kHz va 3 bo dém 30kHz.

- Ngo ra diéu rong xung PWM, diéu khién téc dd dong co, vi tri valve, di€u khién
nhiét do, ...

Thiét ké linh hoat:
- 2 ngd vao analog 0-10V dugc tich hop trén CPU.

- Card nh¢ SIMATIC, dung khi can mé rong bo nhé cho CPU, copy chwong trinh
ung dung hay khi cap nhat firmware.

2.2.5 Tong quan vé phan mém TIA Portal

TIA Portal — Phian mém co sé dugc tich hop tit ca cac phan mém 14p trinh cho
cac hé thong ty dong hoa va truyén thong dién. Phan mém 1ap trinh nay gitp nguoi st
dung phat trién cac hé thong tu dong hoéa mot cach nhanh chong, do d6 giam nhiéu thoi
gian trong viéc tich hop, xay dung tat ca cac bo dicu khién PLC, man hinh HMI, cac bd
truyén thong cua Siemens déu duoc lap trinh, cAu hinh trén TIA Portal. Viéc nay giup

giam thoi gian, cong stc trong viée thiét 1ap truyén thong giita cac thiét bi.

Nguoi str dung c6 thé sir dung tinh ning “kéo va tha” mot bién trong chuong
trinh diéu khién PLC. Phin mém Simatic Step 7 V16 tich hop trén TIA Portal, dé lap
trinh cho S7-1200.

Simatic Step 7 V16 dugc chia thanh cac mo-dun khac nhau, tuy theo nhu cau cla
ngudi sir dung. Simatic Step 7 V16 ciing hd tro tinh ning chuyén doi chuong trinh PLC,
HMI dang sir dung sang chuong trinh mdi trén TIA Portal. Phan mém méi Simatic
WinCC V16, ciing duoc tich hop trén TIA Portal, dung dé 1am c4u hinh cho cic man
hinh TP va MP hi¢n tai, man hinh mé&1 Comfort, cling nhu dé giam sat diéu khién hé
thdng trén may tinh (SCADA), tir man hinh may tinh hay man hinh cam {ng, ta hoan
toan c6 tac dong vao hé thong ma khong can di dén hién truong.

Vi cac tinh nang va kha nang tich hgp toan dién, TIA Portal 1a mdt cong cu quan
trong cho cac k¥ su tu dong hoa va cac chuyén gia trong nganh cong nghiép tu dong
hoa, gitp t6i wu hoa quy trinh phat trién va quan 1y cac hé thdng tu dong hoa cong

nghiép.
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Hinh 2.4 Giao dién phan mém TIA PORTAL

2.3 Relay trung gian

Relay trung gian - mot cong tic chuyén doi trang thai hoat dong bang dién.

Céu tao: Gom 2 phan:

- Cudn day (nam cham dién): Gom 15i thép dong, 15i thép tinh va cudn day.

- Mach tiép diém: Gém c6 4 tiép diém NO va 4 tiép diém NC.

1 2 3 4
@ ® o [ 2
5 6 7 8
— @ [ [ 23
9 10 1 12
13 14 _L o
® Coll PY °
Mass

Hinh 2.5 So dé chan ciia relay 14 chan

Relay c6 14 chan va co tong 4 cap tiép diém. Trong do:

_Chan 1,2, 3, 4 1a NC (thuong déng).
_Chan 5, 6,7, 8 1a NC (thuong hé).
_Chan 9, 10,11, 12 14 COM.

- Chan 13, 14 1a chén cip dién ap cho coil.
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Nguyén 1y hoat dong: Khi két ndi ngudn dién 12V, 24V hay 220V, céc tiép diém
thudng déng cua Relay s& chuyén thanh céc tiép diém thudng mé. Va nguoc lai, cac
tiép diém dang mo sé chuyén vé trang thai thuong dong.

Ung dung cia relay trung gian:

- Cach ly mach dién khoi mach tai hodac mach dugc cép dién AC kho1 mach duoc
cap dién DC.

- Chuyén mach nhiéu dong dién hoac di¢én ap sang céc tai khac nhau st dung mot

tin hiéu diéu khién.

Hinh 2.6 Relay trung gian
2.4  Cam bién hong ngoai E3F- DS304 NPN
Cam bién hong ngoai E3F-DS30C4 NPN 6-36V dung anh séng 1a tia hong ngoai

dé xac dinh khoang cach t&i vat can cho phan hoi nhanh va rat it nhiéu do sir dung mat

nhan va phat tia hdng ngoai theo tan s riéng biét.

Cam bién hong ngoai E3F-DS30C4 c6 thé chinh khoang cach bao mong mudn
thong qua bién trg. Cam bién c6 dai dién ap rong, rat thich hop véi PLC.
Thong s6 k¥ thuat:

- Nguén dién cung cap: 6 —36VDC.

- Khoang céch phat hién: 5 — 30cm.

- C6 thé diéu chinh khoang cach qua bién tro.
- Dong tiéu thy: 20-35mA.

- Dong kich ngd ra: 300mA.

- Ngo ra dang NPN.

- Kich thudce: 18 x 70mm.

So dd chan:

- Chan nau: VCC, ngudn duong 6-36VDC.
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- Chéan xanh duong: GND, nguén 4m 0VDC.

- Chan den: Chan tin hi¢u ngod ra cuc thu hd NPN, can phai c6 tr¢ kéo dé tao

thanh muc cao.

Hinh 2.7 Cam bién vit hong ngoai E3F-DS30C4 NPN
2.5 BQnguon
2.5.1 Ngudn T6 Ong 12V 10A:

Nguén To Ong 12V 10A hay con goi la bd nguén mdt chidu duge thiét ké dé
chuyén do6i dién ap tir nguon xoay chiéu 220VAC thanh nguén mét chiéu 12VDC dé
cung cép cho cac thiét bj hoat dong. Kich thudc nhé gon va thiét ké hop dé dang lép dat
trong cac ti dién hodc khong gian han ché. Ngudn t6 ong dugc sir dung rong rii trong
cac thiét bi dién va dan dung. Trong cong nghiép ching thudng dugc st dung dé cip
ngu@m cho mot sb thiét bi cta tu dién,...

Hinh 2.8 Nguén t6 ong 220V/12V 104

Théng s6 k¥ thuit:

- Pién ap dau vao: 100VAC ~ 250VAC.
- Tén s6 hoat dong: 50 ~ 60HZ.

- Cong suit: 120W.

- Dién ap dau ra: 12V.
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- Dong dién dau ra: Tdi da 10A.
- Nhié¢t do hoat dong: 0 °C ~ 40 °C.
- Kich thuéc san pham: 190 x 99 x 42.5 mm.
- Cong vao: N (day nguoi) — L (ddy nong) — Cong tiép chat chong dong ro.
-Congra: 12V (+) va 12V (-).
2.5.2 Ngudn T Ong 24V 2.2A:

Hinh 2.9 Nguén t6 ong 220V/24V 2.24
Thong s6 k¥ thuat:
- Pién 4p dau vao: 120 ~373VDC, 85 ~ 264VAC.
- Tan sb hoat dong: 50 ~ 60HZ.
- Cong suét: 50W.
- Pién 4p dau ra: 24V.
- Dong dién dau ra: 2.2A.
- Nhi¢t do hoat dong: -30 °C ~ 70 °C.
- Kich thudc san pham: 99x82x30 mm.

- Cong vao: N (day nguoi) — L (ddy nong) — Cong tiép chat chdng dong ro.
2.6 Aptomat (CB)

Aptomat (CB) hay con goi 13 cau dao dién, c6 vai trd quan trong trong hé thong
dién, nhiém vu chinh ctia Aptomat la bao v€ mach di¢n, ngan cac trudng hop qua tai,

ngan mach, sut ap, truyén cong suat nguoc, chong giat, chong ro.

Cau tao:
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Aptomat c6 cdu tao gdm cac bd phan chinh nhu: Tiép diém, hd quang dap, bd
phan truyén dong, moc bao vé,...

Khi déng mach, tiép diém hd quang dong trudc, tiép theo 1a tiép diém phy, sau
cung 14 tiép diém chinh. Khi cat mach thi ngugc lai, tiép diém chinh mé trude, dén tiép
diém phy, cudi cing 13 tiép diém hd quang. Nhu vay hd quang chi chay trén tiép diém
hd quang, do d6 bao vé dugc tiép diém phu va chinh dé dan dién. Dung thém tiép diém

phu dé tranh hd quang chay lan vao lam hu hai tiép diém chinh.

e e

Hinh 2.10 Aptomat CHINT

Thong s6 k¥ thuat:

- Phan loai: MCB.

- Dién ap dinh muc: 240/415V.

- Dong dién dinh muc: 16A.

- S6 pha: 2 pha.

- Dong cat ngan mach: 6KA.

- Tiéu chuan: TEC 60898-1.
2.7  Chuchi

Cau chi 12 mot thiét bi khong thé thiéu trong mdi mach dién nd c6 nhiém vu bao
vé cac thiét bi dién khi gip su ¢d nhu qua tai, ngan mach, Str dung cu chi dé bao vé
duong day dién, dong co dién, thiét bj dién hay mach diéu khién,...

Hop cau chi RT18-32X 1P c6 dén bao su cb, dén nay sé sang khi cau chi nam
trong hop va bi dat bao tinh trang su cd béng hién thi truc quan.

Thong s6 k¥ thuat:

- bBién &p dinh muc: 500V.

- Dong dinh mtrc: 6A.
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- Dong ngan mach: 100KA.

- Kich thuéce: @ 10x38mm.

Hinh 2.11 Hop cdu chi RT18-32X kém cdu chi 64

2.8 Nitbim
2.8.1 Nut nhan LA3S:

Nut nhan LA38 dugc sir dung nhiéu trong cong nghiép, gia thanh ré. Nut nhan
LA38 ¢6 2 loai 1a c6 dén bao va khong c6 den bao, chi khac nhau 1a ¢ loai c6 dén bao

thi nit nhan c6 4 chan, trong do 2 chan cua nit nhan va 2 chan cua dén.

Nut nhan don gian trong thiét ké va dé st dung, phu hgp cho nhiéu tng dung,
Thuong c6 chi phi thép so voi cac loai cong tac khac, duoc thiét ké dé chiu tai cao va sit

dung nhiéu.

Vi théng sb ki thuat phu hop va thiét ké bén bi, n6 ¢ thé dap tng nhiéu yéu
cau trong cac tmg dung dién tir va cong nghiép.

Thong s6 k¥ thuat:

- Chat liéu: Nhua chong chay ¢ nhiét do cao.

- Puong kinh 18 lap dat: 22mm.

- Puong kinh nit nhan: 23mm.

- Tiép diém: 1 NO (thudng md) chan 11-12, 1 NC (thuong dong) chan 23-24.
- Dong dinh murc: 10A.

- bi¢n 4p dinh mtrc: 380VAC 50hz, 220VDC.
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- Bién ap: 250VAC.

Hinh 2.12 Nit nhdn LA38

2.8.2 Nut nhan E-Stop:

Nt nhan E-stop 12 ntt nhan dimg khan cap, thuong dung trong cac ing dung nhu
dirng khan cap ngudn, day chuyén hay mot hé théng khi xay ra cac su ¢d ngoai y mudn,
dirng tin hiéu hodc bao tin hiéu vé bo xir 1y trong trudng hop khan cap. Véi thiét ké nat
to, chac chén, dé dang khi str dung, khi bi tdc dong thi luon duy tri trang thai, chi chuyén
trang thai khi duoc xoay lai ban dau.

Thong s6 k¥ thuat:

- Chét liéu: Nhua chéng chay ¢ nhiét do cao.

- Puong kinh 15 1ap dat: 22mm.

- Puong kinh nit nhan: 40mm.

- Tiép diém: 1 NO (thudng md) chan 11-12, 1 NC (thudng dong) chan 23-24.
- Dong dinh mtrc: 10A.

- Bién ap dinh murc: 380VAC 50hz, 220VDC.

- Pién 4p tbi da: 660VAC.

Hinh 2.13 Niit nhin E-Stop
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2.9  Cong tic hanh trinh

Cong tic hanh trinh (Limit Switch) 1a loai cong tic dung dé kiém soat va xac
nhan vi tri cua mdt bd phan co khi trong cac hé théng tu dong hoa va diéu khién. bay la
thiét bi giup bao vé may moc va dam bao hoat dong an toan.

Cong tic hanh trinh KW11 5A 250V 1a thiét bi chuyén ddi tin hiéu co thanh tin
hi¢u dién, tin hi¢u cua cong tac hanh trinh phuc vu cho qua trinh diéu khién va giam sat.
Cong tic KW11 duoc st dung trong cac img dung ty dong héa nham han ché hanh trinh
co cau chuyén dong nhu may CNC, nang ha,.. .

¢

Hinh 2.14 Céng tdc hanh trinh.
Thong s6 k¥ thuat:
- Pién 4p 16n nhat: 250VAC.
- Tiép diém: INO, INC.
- Dong dién tdi da: SA.
- Nhiét do lam vi¢e: 15-85 d6 C
- Kich thudc: 20x9x6mm.
- So d0: 3 chan.
2.10 Phin mém lap trinh Pycharm

Pycharm 1a mot nén tang phat trién tich hop t6i da nén tang (IDE) dugc thiét ké
danh riéng cho cac 1ap trinh vién Python. Phan mém nay duoc JetBrains phat trién nham
muc dich cung cip tt ca cic cong cu can thiét dé ting ning suit ciia cac lap trinh vién
Python. Pycharm dugc trang bi sin cac yéu t6 mé rong bao gém bién dich ma, diéu
hudng project nhanh, t6 sang cti phap, cong cu co sé dir li¢u va trinh soan thdo van ban

c6 1ap trinh dé thuc day phat trién Web.
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Tuong ty nhu Python, Pycharm 1a mdt trong nhitng IDE dugc tin tuéng va su
dung rong rii nhit trong cac ngdn ngir l4p trinh. Ngay nay, nhirng doanh nghiép c6 sirc
anh huong nhu Twitter, Symantec va Pinterest ciing dang dung céng cu Pycharm dé lam
IDE Python. Mot trong nhitng wu thé vuot troi cua viée sitr dung Pycharm 13 né cung cap
API cho cac nha phat trién va cho phép ho viét cac thuat toan ctia riéng minh dé mo rong
céc tinh ning. Phin mém nay tuwong thich véi Windows, Linux va macOS, hd trg cac
lap trinh vién Python tiét kiém duogc rat nhidu thoi gian trong lic viét nhiéu tmg dung

mot cach hi¢u qua.

PyCharm rat thich hop cho viéc phat trién ing dung web sir dung Django, Flask
hoic Pyramid. Ho trg cac du 4n phan tich dit liéu va Machine Learning voi tich hop cac
thu vién khoa hoc dit liéu. Cung cAp mdi truong phat trién toan dién cho cac du an

Python, tir viéc viét ma dén gd 161 va bién dich.

Hinh 2.15 Giao dién lgp trinh trén phan mém Pycharm

Mot s6 dac diém chinh ciia phan mém Pycharm:

- Editor thong minh: Cung cip mdt trinh soan thao ma thong minh véi hd tro

code completion, highlight ¢t phap, kiém tra 16i ct phap va dinh dang ma.

- HO tro da nén tang: PyCharm co thé chay trén nhiéu hé diéu hanh, bao gém

Windows, macOS va Linux.

- Quan 1y du an: HO trg quan 1y du 4n Python phtc tap, v6i kha ning tao, mé, va

quan Iy cac project dé dang.
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- H tro nhiéu ngdn ngit 1ap trinh: Ngoai Python, Pycharm ciing hd trg nhiéu
ngon ngtr 1ap trinh khac nhu JavaScript, HTML, CSS, va cac ngon ngit khac thong qua
cac plugin.

- Debug: C6 cong cu manh mé dé debug code Python, cho phép ban kiém tra gia
tri bién, thuc hién diéu khién chuong trinh va theo doi cac biéu dién cua code.

- Hd tro nhiéu framework: PyCharm hd trg nhiéu framework phd bién nhu

Django, Flask va cac cong nghé web khac cua Python.

- Tinh tuy chinh cao: Cho phép nguoi dung tuy chinh giao dién va cac cai dat
theo y mudn, tir cai dat font chit dén cai dat phim tat.
2.11 Dong co budc va Driver TB6600
2.11.1 Bong co budc

Pong co bude (step motor) 1a mot loai dong co ma c6 thé quy dinh duoc tan s6
gdc quay cua nd. Step Motor 1 loai dong co chip hanh dic biét, thudng duoc sir dung
cho céc hé truyén dong roi rac. Néu goc bude ciia nd cang nho thi sé budc trén mdi vong

quay cua dong co cang 16n va do chinh xac cua vi tri ta thu dugc cang lon.

Cac goc buodc cua dong co co thé dat cuc dai 12 90 do. Tuy nhién, cac gbc budce
clia dong co thudng dugce sit dung pho bién nhét 1a goc 1,8 d6, goc 2,5 do, goc 7,5 dd

va goc 15 do.
Nguyén ly hoat dong:

DPong co budc khong quay theo co ché thong thudng, boi vi dong co budce quay
theo tung budc mdt nén cd do chinh xac rat cao vé mat diéu khién. Pong co budc lam
viéc nho cac bd chuyén mach dién tir dua cac tin hiéu diéu khién vao stato theo thir ty
va mot tan s nhat dinh. Tong s6 gbc quay cua rotor twong Ung voi so 1an chuyén mach,
cling nhu chiéu quay va toc do quay cua rotor phu thudc vao ther ty chuyén ddi va tan
s6 chuyén dbi.

Khac voi dong co dong bo thong thudng, rotor ciia dong co bude duge khai dong
bang phuong phéap tan sé do khong cé cudn day khoi dong. Dong co bude lam viée nho
bd chuyén mach dién tir dua céc tin hiéu vao stator theo mot thir tu va mot tan s6 nhat
dinh.

Céch diéu khién dong co budc:

Pong co budc duge diéu khién dudi dang cac xung dién roi rac ké tiép nhau tao
thanh cac chuyén dong goc quay hoic cac chuyén dong cua rotor. Pong co budc khong
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quay theo co ché thong thudng, chung quay theo tirng budc bén ¢ ché d6 chinh xéc rat
cao vé mat diéu khién. Chung lam vi¢c nho cac bo chuyén mach dién tir dua cac tin hiéu

diéu khién vao stator theo thir tw va tan sb nhat dinh.

Hinh 2.16 Bong co buoc

Thong s6 ki thuat:

- 1 budc: 1.8 do.

- S6 luong day: 6 day.

- Can nang: 0.5kg.

- M6-men xoan: 8.5kg.

- Dong dién mdi pha: 1A.

- Bién 4p mdi pha: 2.3V.

- BPuong kinh truc: 4mm.

- Chiéu dai tryc: 21mm.

- Puong kinh dong co: 46mm.
Chu tao:

CAu tao cua dong co budc gdm rotor va stator:

- Rotor chinh 1a mot ddy cac 14 nam chadm vinh ctru, ching dugc sap xép chong
1én nhau. Trén céc 14 nam cham nay lai dugc chia thanh céc c@p cuc sap x&p doi xing

vGi nhau.

- Stator cAu tao béng st tir, ching duoc chia thanh cac ranh nho dé dat cudn day.
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Stator

Hinh 2.17 Cdu tao bén trong dong co budc
Uu diém:
- Bén, gia thanh thap, dé dang thay thé.
- Cung cip momen xoan 16n & dai van tdc trung binh va thap.
- C6 thé diéu chinh chinh xac goc quay.
Nhuoc diém:
- Hay bi truot budc (ngudn dién cap vao khong du hoic luc tir yéu).

- Bong co budc thuong tieu tdn nhiéu nang lugng hon so véi cac loai dong co
khac vi n6 ludn hoat dong ¢ ché do hut tir va khong phai lic nao ciing duoc t6i uvu hoa
cho viéc tiét kiém nang lugng.

2.11.2 Driver TB6600

Mach diéu khién dong co budc TB6600 sir dung IC TB6600HQ/HG dung cho
cac loai dong co budc 42/57/86 2 pha hodc 4 day c6 dong tai 1a 4A/42VDC. Ung dung
ctia mach diéu khién dong co budc TB6600 trong lam may CNC, may khic laser va cac
ung dung tu dong hoa khac.

Thong s6 k§ thuat:

- Ngudn dau vao 1a 6V — 36VDC.
- Dong cap tdi da 13 4A.

- Can nang: 200g.

- Kich thudce: 96 x 71 x 37mm.
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Cai dat va ghép ndi:

- VCC: Néi véi ngudn dién tir 9 — 40VDC.

- GND: Nbi v&i 0VDC.

- A+va A-: Noi1 véi cdp day cua dong co budc.

- B+ va B-: Noi véi cdp day cua dong co budec.

- PUL+: Tin hiéu c4p xung diéu khién tc d6 (+5V).

- PUL-: Tin hiéu cap xung diéu khién toc do (-).
- DIR+: Tin hiéu cip xung dao chiéu (+5V).

- DIR-: Tin hiéu cp xung dao chiéu (-).

- ENA+ va ENA-: Khi cép tin hiéu cho cip nay dong co s& khong c6 momen gitr

va quay nira.

Hinh 2.18 Driver diéu khién déng co bude TB6600

Bang 2.3 Cai ddt théng s6 dong dién cho dng co burde bang switch

Dong dién (A) sS4 S5 S6
0.5 ON ON ON
1.0 ON OFF ON
1.5 ON ON OFF
2.0 ON OFF OFF
2.5 OFF ON ON
2.8 OFF OFF ON
3.0 OFF ON OFF
3.5 OFF OFF OFF

Bing 2.4 Cai ddt vi bure cho dong co budc bang switch
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Phan doan Xung/vong S1 S2 S3
NC NC ON ON ON
1 200 ON ON OFF
2/A 400 ON OFF ON
2/B 400 OFF ON ON
4 800 ON OFF OFF
1600 OFF ON OFF
16 3200 OFF OFF ON
32 6400 OFF OFF OFF

2.12 Dong co DC kéo bang tai

Trong mé hinh, vi sir dung truyén dong bang tai day dai va khong yéu cau tai

trong 16n nén khong can dong co c6 cong suat 1dn. Vi yéu cau kha don gian cua bang

tai nhu la:

- Bang tai chay lién tyuc, c6 thé dimg khi can.
- Khong doi hoi do chinh xéc, tai trong bang tai nhe.
- D& diéu khién, gia thanh ré.

Vi vay chi can st dung dong co 1 chiéu c6 cong suat nho, dién ap vao la 12-

30VDC.

Thong s6 k¥ thuat:

- bién 4p lam viéc: 12-30VDC.

- bBién ap dinh murc: 24VDC.

- Dong dién khong tai: 0.12A.

- Luc kéo moment: 0.6kg.cm.

- Cong suat: 1W.

- Truc 6mm khuyét D.
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Hinh 2.19 Bong co DC kéo bang tdi

Bang tai mini 24VDC la mot thiét bi tu dong chuyén dung duoc su dung dé van
chuyén cac vt phdm va tai nhe trong cac tmg dung cong nghiép, san xuét va tu dong
hoa. N6 1a mot dang bang tai nho gon, thuong dung trong khong gian han ché hodc trong
cac hé théng can sy linh hoat.

Thong s6 k¥ thuat:
- Chiéu rong bang tai: 8cm.
- Chiéu dai bang tai: 50cm.

- Khung nhom dinh hinh chic chan.

Hinh 2.20 Bdng tdi

2.13 Van hit chan khong ZK-08 STNC va may bom hut chan khong
ZK-08 : Van khi nén tao hut chan khong — ren 13mm — 1/4'.

Nguyén 1y hoat dong: Khi chua c6 tadc dong hoi vao ngd P thi s€ khong co6 hi¢n
tugng. Khi hoi dugc cap vao ngd P thi R sé& c6 luc hit va A s& xa khi ra.
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Hinh 2.21 Van hut chan khong ZK-08 STNC
Thong s6 k§ thuat:
- Bién &p dinh muc: 12 - 24VDC.
- Dong dinh mirc: 1500mA — 900mA.
- Ap sut téi da: > 525 mmHg (+ 70 KPa) Kin: <10 mmHg / pht.
- Hut téi da: (-50KPa).
- Luu lwong: > 13-15 L/ phat, tiéng 6n: <60 dB.
- BPuong kinh: ®@7.0mm.
- Kich thudc: ®60 * 120 mm.

e g .'J' g
Y

Dhuhit &

P
a
Piu xi

Hinh 2.22 May bom hut chan khéng

2.14 Cam Logitech C270
- B§ phan giai hinh anh: 3.0 MegaPixel
- B phan giai video: 1280 x 720 Pixel
- Chuan giao tiép: USB 2.0
- Téc do khung hinh: 30 FPS
- Model: C270
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Hinh 2.23 Camera Logitech C270
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CHUONG 3: PHUONG PHAP XU LY ANH PE NHAN DANG SAN
PHAM

3.1 Cac khai niém co ban trong xir ly anh

Do phan gidi cia anh:

D6 phan giai cia anh 1a muac d6 chi tiét ma anh c6 thé thé hién. D6 phén giai cang
cao thi anh cang c6 nhiéu chi tiét.

Piém anh:

Trong anh k¥ thut s6 mot diém anh 1 phan tir nho nhit cia anh. Mdi mot diém
anh 1a mot mau cua anh. Cang nhiéu diém anh, anh k¥ thuat s6 cang biéu dién chinh xéac
hon vé noi dung ctia anh gbc. Piac trung ctia mot diém anh gdm thanh phan: Toa d6 (x,y)

va cuong do sang (Intensity).
Mirc xam cua anh:

Mirc xam cta anh 13 mot trong nhing gia tri sé cua diém anh biéu dién mic do
sang tai diém anh day. Thong thuong trong xir 1y anh hién tai mtc xam hay st dung
nhat 13 mrc xam 256 (c6 gia tri tir 0 dén 255).

Khong gian mau:

Khong gian mau 1a mot mo hinh toan hoc ding dé mé ta cac mau sic trong thyc
té duoc biéu dién dudi dang s6 hoc. Trén thuc té c6 rat nhiéu khong gian mau khac nhau
dugc md hinh dé sir dung vao nhitng muyc dich khac nhau. Mot s6 khong gian mau hay
dugc tng dung nhiéu nhu: RGB, HSV.

Khong gian mau HSV: La khong gian mau duge dung nhiéu trong viéc chinh sira
anh, phan tich &nh va mdt phﬁn cua linh vyc thi giac may tinh, bd1 vi viéc biéu dién mau
sdc bé“mg 3 mau sic co ban d6, xanh 14 va xanh duong mac du van c6 thé tao ra rat nhiéu
mau sic khac nhau nhung xét vé yéu t6 cam nhan tryc quan cta con ngudi thi rat kho
dé phdi mau. Hé khong gian nay duwa vao ba thong sb sau dé mé ta mau sic: H = Hue:
Mau sic, S = Saturation: Do dam dic, sy bio hoa, V = Value: gia tri cuong do sang.
Khong gian mau nay thudng duoc biéu dién dudi dang hinh try. Theo d6, di vong tron

tir 0-360 d6 1a truong biéu dién mau sic.

Cac kénh mau thudc hé kénh mau HSV ¢6 dic diém khac voi RGB vi ¢6 thém

vung mau bao hoa nén moé td mau sac mot cach ty nhién hon.

Sinh vién thyc hién: Pang Dinh Buc — Cao Tu Lam Khéanh Hudng dan: TS. Giap Quang Huy 28



Ung dung canh tay Robot va xit Iy anh d@é nhdan dang va phén loai san phdm

HSV

Saturation

)Hue

Hinh 3.1 Anh mau HSV

3.2  Phwong phap xur ly anh
3.2.1 Phuong phép xtr Iy anh dé xuat

Badng 3.1 Quy trinh xur Iy anh va gui dir liéu

Giai doan Muc tiéu

1/ Nhap anh Lay anh tir camera hoic tép

2/ Tién xr Iy Loc hinh anh

3/ Trich xuét dic trung Tim va nhan dang hinh anh

4/ Hanh dong Hién thi, dém, diéu khién PLC
5/ Ghi log Luu dir li¢u vao Excel

6/ Giao dién Hién thi anh va trang théi

3.2.2 Tong quan vé cac thu vién dugc st dung trong dé tai

Thu vién sys: dung dé chay app (sys.argv, sys.exit).

Thu vién os: dung dé mo file, kiém tra ton tai file, xtr 1y duong dan.

Thu vién numpy as np: xur Iy ma tran dnh (mask, array mau...).

Thu vién cv2 (OpenCV): xir Iy anh (doc camera, chuyén doi mau, tim contour,
nhéan dang hinh dang, hién thi anh 1én GUI).

Thu vién PyQt5.QtWidgets: Xay dung giao dién chinh, cac nut, hién thi anh,
thong bao thoat.

Thu vién PyQt5.QtGui: Hién thi anh v&i QPixmap, QImage trong giao dién GUI.

Thu vién PyQt5.QtCore: Dung QTimer dé xir Iy anh theo thoi gian thuc (mdi
100ms).

Thu vién openpyxl: Poc, ghi file Excel, tao sheet, ghi ) lugng cac hinh dang da
dém.

Thu vién threading.lock: Tranh xung d6t khi ghi dit liéu Excel tir nhiéu luong.
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Thu vién snap7: Két ndi véi PLC Siemens dé gtri dir liéu vé loai hinh dang phat
hién.

Thu vién time: Ghi log thoi gian trong Excel, cdp nhat thoi gian cho status.
3.2.3 Quy trinh x1r Iy anh

Budc 1: Nhap anh (c6 2 céach):

Céch 1: Dung 4nh nhan dién dugc tir Camera:

Str dung code cv2.VideoCapture dé 1y anh tir camera. Code sir dung:

self.camera = cv2.VideoCapture(1) # (1) dé lay anh tir Camera C270; (0) dé ding
Camera cua may tinh.

/Ham cv2.VideoCapture(index_or_filename)

index_or_filename: s6 hi€u cua camera.

Cach 2: Dung anh tinh tir file ¢6 san:

Str dung cv2.imread dé 13y anh tinh tir file c6 sdn. Code st dung:
frame = cv2.imread(self.loaded image)

/Ham cv2.imread(filename)

filename: Puong dan dén tép anh can doc.

Budc 2: Loc hinh anh:

Budc 2.1: Sir dung cv2.cvtColor dé chuyén birc anh sang khong gian mau HSV.
Lénh code dugc stir dung:

hsv_image = cv2.cvtColor(processed frame, cv2.COLOR BGR2HSV)

/Ham cv2.cvtColor(sre, code) dugc dung dé doc anh tir tép hinh anh vao dudi
dang ma tran.

src: Anh gbc

code : Mi chuyén d6i khong gian mau.

Budc 2.2: St dung lower_threshold va higher_threshold dé xac dinh khoang mau
can loc trong khong gian mau HSV, tiép theo sir dung ham cv2.inRange dé tach ving
mau can xtr Iy. Code sir dung:

lower threshold = np.array([0, 0, 200])

upper threshold = np.array([255, 255, 255])

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

/Ham cv2.inRange(src, lowerb, upperb)

src: Anh ddu vao

lowerb: Ngudng dudi gi61 han nhé nhat cia dai mau can loc
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upperb: Ngudng gidi han 16n nhat cia giai mau can loc.

Budc 3: Tim va nhan dang hinh anh:

Budc 3.1: Str dyng ham cv2.Contours dé x4c dinh hinh dang. Code str dung:

contours, =cv2.findContours(mask,cv2.RETR_EXTERNAL,cv2.CHAIN APP
ROX SIMPLE)

/Ham cv2.findContours(src, contour retrieval, contours approximation):

src: Anh dau vao

contour_retrieval: Ché do truy xuat duong vién

contours_approximation: Phuwong phap iy x4p xi. Chirc ning ctia ham nay trong
g dung xir 1y anh 13 tim tat ca cac dudng vién co trong buc anh.

Budc 3.2: Str dung cv2.approxPolyDP dé xac dinh hinh dang. Code sir dung:

approx = cv2.approxPolyDP(contour, 0.04 * perimeter, True)

/Ham cv2.approxPolyDP(cnt, epsilon, closed)

-cnt : Méang cac duong vién.

-epsilon: Khoang cach tdi da tir duong bao t6i dudng bao xap xi

-close: Néu True thi dudng cong gan dung duoc dong, néu false nd s& khong
dong lai.

Budc 3.3: Sir dung cv2.drawcontours dé vé duong vién cac hinh da nhan dang
duoc. Code stir dung:

cv2.drawContours(processed _frame, [contour], -1, (0, 255, 0), 2)

/Ham c¢v2.drawContours(image, contours, contourldx, color[, thickness],
lineType[, hiearchy[, maxLevel[, offset]]]]]):

image: Hinh anh ngudn

contour: Tat ca cac duong vién

contourldx: Tham s6 chi dudng cin bao vé

color: Mau cua cac duong vién

thickness: Do day ctia cac dudng bao duge v&. Néu am, phan bén trong cua dudng
bao dugc to6 mau da chi dinh.

Budc 3.4: Sir dung cv2.putText dé hién thi tén 1én hinh anh. Code sir dung:

cv2.putText(processed frame, shape, (cx - 50, cy - 10),

cv2.FONT HERSHEY SIMPLEX, 0.7, (255, 255, 255), 2)

/Ham cv2.putText(image, text, org, fontFace, fontScale, color, thickness):

image: Anh dau vao can v& chir 1én

text: Chudi van ban can hién thi

org: Toa do diém bat dau viét chit
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fontFace: Kiéu phong chir
fontScale: Ty I¢ chir
color: Mau chir
thickness: D9 day nét chit

3.2.4 Tht nghiém trén anh file mém va trén anh quét duoc tur thuc té

Capture.JPG

Hinh 3.2 Anh san pham méu tam gidc dang file

Anh san pham hinh tam giac trén file mém da chuén bi san va dua vao nhan dang

theo cach tai file anh

B Ditected Sape - o

Hinh 3.3 Anh san pham dang file dicoc nhdn dang

Anh két qua nhan dang dugc san pham hinh tam giac sau khi da qua cac budc xir

1y nhan dang.
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Hinh 3.4 Anh sin ph(fm thure té Camera thu duoc

Hinh anh thue té san phdm hinh tam gidc trén bang tai dugc Camera thu nhan va

truyén vao khau xtr 1y anh.
N

Hinh 3.5 Anh san pham trén bang tdi sau khi xit Iy

Két qua xir Iy anh duoc tra ra twong Gng v6i anh san pham thyc té nam trén bing
tai.
3.2.5 Truyén thong t&i PLC

Budc 1: sir dung ham snap7.client.Client() dé khoi tao dbi twong PLC chuén bj
cho viéc két ndi va truyén dir liéu. Code st dung:

self.plc = snap7.client.Client()

Budc 2: Str dung ham self.plc.connect dé két ndi voi dia chi va gui dir liéu dén
PLC. Code su dung:

self.plc.connect("192.168.15.1", 0, 1)

self.plc.db_write(15, 0, byte)

/Ham client.connect(ip, rack, slot) dé thiét lap két ndi TCP/IP dén PLC

ip: Dia chi IP cta PLC
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rank: S rank noi chira CPU

slot: Vi tri ma CPU nam trong rank

/Ham client.db_write(db_number, start, data)
db_number: S6 hiéu ctia Datablock

start: Dja chi byte bat dau ghi trong DB

data: dir liéu dang bytes can ghi

Internet protocol version 4 (IPv4)

() SetIP address in the project

IPaddress: | 192 . 168 . 15 . 1

Subnetmask: | 255 . 255 . 255 . 0

D Use router

Router address

(") IP address is set directly at the device

Hinh 3.6 Cai ddt dia chi IP giao tiép véi phan mém Pycharm

Homming V17 » PLC_ 1 [CPU 1274C DODODC] » Program blocks » Data_block_2 [DB15]

FE LB E T Keepacuaivalues g Snapshor ™ ™ Copyinaprhon wiunvalves @ & 3
Data_block_2
Narmne Data type Ot Stan value Retam Accetsible! . Wrta . Viublen _  Setpoint
1 4@ ¥ Sutc :
2 e v e |Arrayi0 1] o 3 "!00 A Q B g ]
1@ o Wite[0] It 0.0 B v v [v]
i@ o Virite[1) Int 20 E V| v [v!
Hinh 3.7 Thiét ldp kiéu dit liéu nhdn tir phan mém Pycharm
Budc 3: St dung ham Workbook() dé tao file excel:
@ - vt DYSRRp——— . 2] X

TRUONG DAL HOC BACH KHOA DA NANG

_eon [
Bk e 0
'—‘.‘;M“ . u |

- ©

Tha [

Hinh 3.8 Dir liéu duoc luu vao excel phuc vu muc dich quan ly, giam sat
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Dit liéu trén excel s& hién thi khi bAm vao 6 “Xuét dit liéu”.

Budc 4: Thiét ké giao dién:

Str dung thu vién PyQtS dé thuc hién cac tac vu. Thong qua QmainWindow,
Qwidget, QVBoxLayout, Qlabel, QpushButton.

QmainWindow: Cira s6 chinh cua tng dung.

Qwidget: Widget trung tdm chira toan b giao dién.

QVBoxLayout: Layout sap xép cac widget theo chiéu doc.

Qlabel: Dung dé hién thi hinh anh (frame tir camera).

QpushButton: Nut dé diéu khién (Start, Export, v.v).

7 10 thing ptdn \as Nrh deng - o

TRUONG DAI HOC BACH KHOA - DAI HOC DA NANG

GIAO DIEN GIAM SAT HE THONG PHAN LOAI HINH DANG

KHOA LUAN TOT NGHIEP
GVHD: TS. GIAP QUANG HUY Théng tin

SVTH: DANG PINH DUC
SVTH: CAO TU LAM KHANH

Khung hinh sdn phdm
[20:07:19] H& théng da s3n sang

Tam giac: 0
MSSV: 105200402 Hinh vudng: 0
MSSV: 105200411 Hinh tron: 0

Khung hinh x ly
_Bitbéngtdl | Taianh |
Thtbdngtsl | Kémta |
Xudt di¥ liéu | Thodt |

Hinh 3.9 Giao dién gidm sat dwoc thiét ké

Giao dién giam sat thé hién khung hinh thu nhan tir Camera (chwa xur 1y anh),
khung hinh di duge xtr Iy phan loai hinh dang, thong tin Ngudi huéng dan, sinh vién

thuc hién.
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CHUONG 4: THIET KE CAC BAN VE VA THI CONG MO HINH

4.1  Yéu chu cong nghé

Khi nhin nat ON canh tay robot quay vé vi tri gc (home), sau d6 bang tai hoat

dong dua san pham dén Camera dé camera thu nhan va xtr 1y hinh anh, sau d6 bang tai

tiép tuc dua vat dén cham cam bién tiém can s€ dung bat tai. Khi cadm bién hong ngoai

co tin hi¢u thi bang tai dung. M4y tinh sau khi xtr 1i va phan biét dugc loai hinh san
pham s& gui tin hiéu dén PLC. Tai day, PLC sé& diéu khién canh tay robot 3 bac tu do di

chuyén dén vi tri cuia san pham dé hat san pham va di chuyén dén dung vi tri dugc dinh

san va quay veé vi tri goc. Sau d6 bing tai sé tiép tuc chay dua san pham méi di, qua

trinh nay sé lap di 1ap lai. Nhin OFF ca hé thong dirng hoat dong, nhan Emergency Stop

ngét toan bg dién cua hé théng, dé bao vé cac thiét bi nhu PLC, cac co cau chép hanh

va cac thiét bi dién tur khac.

4.2  Khai bao bién dia chi

Bang 4.1 Bang 10 cho PLC

Ngo vao Ngora

Cong tic hanh trinh | 10.0 PUL+ Q0.0
Cong tac hanh trinh | 10.1 DIR+ Q0.1
ON 10.2 PUL+ Q0.2
OFF 10.3 DIR+ Q0.3
Emergency Stop 10.4 PUL+ Q0.4
Cam bién 10.6 DIR+ Q0.5

Béng tai Q0.6

May bom hut Q0.7

4.3  Luu d6 thuit toan

Luu dd PLC:
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Céanh tay vé

Vi tri gbe

Bang tai
hoat dong

Cam bién
hong ngoat

co tin hiéy

Bang tai ditng.
canh tay hit san
pham

Tha san pham vé vi tri
dit va quay vé vi tri goc

Hinh 4.1 Luu do thudt toan diéu khién

M5 ta luu do thuét toan: Khi nhdn On, canh tay robot 3 bac di chuyén vé vi tri
gbc, sau d6 bang tai mai hoat dong dwa san pham qua camera dé xtr 1y quét hinh dang
va dua dén vi tri ctia cam bién hong ngoai. Néu cam bién bang 0 thi bing tai s& tiép tuc
hoat dong, néu cam bién bang 1 thi bang tai ding hoat dong, canh tay robot 3 bac di
chuyén dén hut, dwa san pham dén vi tri ciia timg 6 san pham d3 dit trudc va quay vé vi
gbc doi san pham tiép theo di dén vi tri cia cam bién. Kiém tra nut Stop, néu nut nhan
Stop bang 0 thi bang tai van hoat dong binh thudng, néu nit nhan Stop bang 1 thi két
thtic chuong trinh va mo6 hinh dung hoat dong.

Luu d6 giai thuat xir 1y anh:
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Khai tao ban
dau

Y

Chup anh va
cdt anh
Chuyén sang
khong gian
mau HSV

v

Tao nguwing
mau
Tim diém
(Counters)

v

VEé vien

v

1

Hinh 4.2 Luwu do thudt todn xir Iy} dnh
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Hinh Tam
Giac
S
0.95==w'h <=1.03
b
Y
. . L Khong xic

Hinh tron Hinh vudng dinh

A 4

Gur dir liu

dén PLC

A 4

Mo ta luu d6 giai thuat: Sau khi bat dau 14 s& khéi tao chuong trinh giao dién

Hinh 4.3 Luu d6 thudt todn nhdn dang vat

giam sat, sau d6 s& doc anh tir camera sau do6 cat khung anh dé loai b6t nhitng anh khong
can thiét dé xir y. Tiép dén 1a s& chuyén sang khong gian mau HSV dé dé dang xu 1y
anh. Sau khi xir 1y anh trong khong gian mau HSV thi s& tim diém anh, 1a viéc luu trix
diém anh trén anh mau tring va chuyén sang anh tring den dé dé xir Iy anh, dong thoi
v& vién 1én anh dé nhan dién duoc cac dinh cta anh sau d6 nbi cac dinh lai dé xac dinh
hinh dang. Tir 6 xé4c dinh s dinh, néu s6 dinh 13 3 thi s& xuat ra hinh tam gic va gui
dit liéu dén PLC, néu s6 dinh 1a 4 thi s& kiém tra diéu kién néu ti 1¢ chiéu dai va chiéu
rong 16n hon hodc bang 0.95 va bé hon hoic bang 1.05 thi s& xuét ra hinh vudng va giir
dir liéu dén PLC, néu khong thoa diéu kién trén thi s& xuét ra hinh khong xéac dinh, va
giit dir liéu dén PLC. Néu s6 dinh 16n hon 4 thi s& 1a hinh tron va giit dir liéu dén PLC

va két thiic.

Sinh vién thyc hién: Pang Pinh Buc — Cao Tur Lam Khéanh Hudng dan: TS. Giap Quang Huy 39



Ung dung canh tay Robot va xir v anh dé nhdn dang va phdn loai san pham

44  So dd ndi day

4.4.1 Cdp nguon cho 2 nguon t6 ong

N

1F1-6A

MCB

10A, 2P 6A |

»— T
| 220VACH2VDC [, ~ | 220VACR4VDC
AC~ 130A |AC” 1 2a
“DC. “ D¢ |
P12N12 P24 N24
NGUON TO ONG NGUON TO ONG
12vDC 24VDC
Hinh 4.4 Nguon cdp chinh

So db ndi day cip ngudn cho 2 ngudn t6 ong 24VDC va 12VDC dé tir 2 ngudn
to ong duy tri cac thiét bi dién khéc (PLC, driver TB6600, dong co DC, cam bién,.. )

hoat dong.

4.4.2 So db dau ndi dong co DC

P24
N24 [ [
R9S R9-5
P24 N24 P24 N24
(1) (M2)
B0NG CODC 01 BONG CO'DC 02

Hinh 4.5 So dé déu néi dong co DC
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So d6 d4u day tir ngudn t6 ong 24VDC dén cac dong co DC kéo bang tai va dong
co hut.
4.4.3 So @6 d4u nbi gitra Driver TB6600 t6i PLC

2 P2
N2 N2

ATETR A e W “ TR A A e w e
MICROSTEP DRIVER MICROSTEP DRIVER MICROSTEP ORIVER
DRIVE TEG500 -01 DRIVE TBS600 -02 DRIVE TBEECO - 03

Hinh 4.6 So do ddu néi tir Driver TB6600 t6i PLC
So dd cip ngudn cho driver dong co budc va két ndi cac chan tin hiéu ngd ra tir
PLC S7-1200 dén diéu khién phat xung cho dong co budc.
4.4.4 So d6 Input — Output PLC S7-1200

CPU PLC SIENENS 1214C DCOCOC
TBNO[TPNAME EQUIPMENT NAME EQUIPMENT NAME TP AN [TBANO|
P24 1 L+ 24W0C 20vDC £ 1 P24
N24 2 v oNVOC ovoC w 2 N24
3 - NOIDAT CAP XUNG DMEU KHENTOC D) | coo | 5 O PUL+
: A2
$.1 I 24wc C49 XUNG BAD CHitY a1 | 4 oiRe
& u VoL CAP XUNGEMED KHENTOC D) | co2 s ____gmg_. PULs
22
8 ™ 24v0C CAP XUNG BAO CHity W3 | 6 1 DR
le1 7 100 CONG TAC HANK TRINH AP XUNG DIEUKMENTOC B0 | Q04 | 7 |t PP Pyl
152 s 0.1 CONG TAC HANK TRiNH CAP XUNG DAD CHIEY Qo5 | @ - i DIR«
3 1
N24 B ON 9 1 02 NUT NHAN ON BANG TA! ass | @ nzu B N2
N24 L 0 | w3 NUT NHAN OFF MAY BOM HOT CHAN KHONG | Q07 | 10 S 24
PBOFF
1" Q10 1"
N24 EPO BFF 10.4 NUT NAN DUNG K0AN CAP
12 0s Qs 2
CAM BEN 13 | ws Cau BENTIEM CAN
" 0.7

Hinh 4.7 Bién dia chi ngé vao, ra ciia PLC
Céc bién dia chi ngd vao va ngd ra cua PLC tr dén céc thiét bi phan ciung
(terminal, dong co budc, dong co DC, cam bién, driver TB6600,...).

4.4.5 So dd d4u ndi Relay trung gian cho dong co DC
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P24 1 P24
N24 " N24
RELAY RELAY
R1 R2
— - - - - - - L
5 6 7 8 5 6 7 ]
9 10 1 2 ] 10 1 2
13 ICIOIL | T Q06 13 W Jd Q07
— M1 A M2,

Hinh 4.8 So dé déu néi Relay trung gian

So d6 dau ndi tir ngudn td ong 24VDC dén cap ngudn cho Relay trung gian va

tin hiéu ngd ra tir PLC dén diéu khién dong co 1 chiéu kéo bang tai va dong co hut chan

khong.
4.4.6 So d6 dau noéi Driver dong co budc va cam bién
CAU BAU NOI - 10A
CWWACx0 SMM2 su.01 ©0ONG CO BUOC - 01
CVVAC X0 SMM2 su-g2 DONG COBUOC - 02 p2e
N24
06
CVVACx0SMuM2 si.03 BONGCO BUOC -03
NDX
{ CVV2Cx0.5MM2 ue BONG CO DC
§
CAM BIEN
CAU BAU NOI - 104
| CWACCHOSMM2 W CiusiEn

Hinh 4.9 So' dé dau néi dong co bude va cam bién qua cau diu noi
So dd két ndi tir driver TB6600 1én dong co bude va so d6 két ndi ngudn, guri tin
hiéu tir cam bién hdng ngoai vé PLC.
4.5  Thiét ké ti di¢n
Bén trong tu dién gdom co:

-1 CB 2 pha.
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- 1 cau chi.

- 1 PLC S7-1200 1214C DC/DC/DC.
- 1 ngudn t6 ong 12V 10A.

- 1 ngudn t6 ong 24V 22A.

- 3 diver TB6600.

- 2 relay trung gian.

- 27 Terminal.

. 400

WIRE DUCT 25x25

ZXV L1104

U
~N
- )
o ~ I
7 > WD
~ O W
O e [©
> =t
o
o ¢ o 40 a ’ ID
§~ <y . g C b)

Hinh 4.10 Thiét ké tii dién trén phan mém AutoCad
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Hinh 4.11 Ti dién thuc té

Day ngudn 220VAC dua vao CB, ngudn ra 220VAC tir CB vao ngudn to ong
12V va 24V. Nguén t6 ong 12V cép ngudn cho 3 driver TB6600. Nguon to ong 24V
cap nguodn cho céc thiét bi nhu PLC S7-1200, relay va céc thiét bi co cau chap hanh bao
gém bang tai, nut nhén, cam bién.

4.6  Lap trinh diéu khién canh tay vé vi tri gbc

Click vao biéu tugng TIA Portal V16 trén man hinh. Tao file méi trong TIA
Portal V16 béng cach click vao Add new device, tai muc Configure a device chon ding
CPU PLC S7-1200 dang st dung. O ddy em sir dung CPU 1214C DC/DC/DC va chon
dung ma v6i PLC S7-1200 ngoai thyc té, cudi ciing chon Version sao cho phit hop sau
d6 nhan Add.
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Hinh 4.12 Chon CPU §7-1200 dong 1214C DC/DC/DC

Tai muc Device configuration & phén General caa PTO1/PWM1 tich chon 6:
Enable this pulse generator sau d6 dit tén cho project diéu khién dong co.

Tiép tuc tai tai muc Device configuration & phﬁn General cia PTO2/PWM2 tich
chon 6: Enable this pulse generator sau d6 dat tén cho project diéu khién dong co.

Tiép tuc tai myuc Device configuration & phan General ctia PTO3/PWM3 tich

chon 6: Enable this pulse generator sau d6 dat tén cho project diéu khién dong co.

Bt A e et e e Y Todntyy b A
Shltermm 5 X % S X N2 LA ED # v o MR » - 3 PORTAL
__} Dewinoe Parm sbgns s e A Mt sow LY Dwvlew view s
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Hinh 4.13 Cho phép ché dj diéu khién dgng co hoat dong

Tiép theo O muc Signal type ctia muc Parameter assignment chon PTO (pulse A
and direction B).
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Hinh 4.14 Chon ché d¢ diéu khién dong co PTO

Sau d6 & muc Technology objects chon Add new object, chon Motion control rdi

chon TO_PositioningAxis rdi chon OK.

2 nay bject

Hinh 4.15 Tao mot Object Technology

Tai muc General cua myc Basic parameters, chon Position unit chon pulses.
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C 1 (CPU 12940 DODUDC] » Technology objects ¢ Axie 1 [DBY)

& I unction view
-
- Bate parameter [x}
Cemmra) @ Cerens
Utiew [x]
» Extended parareters (] Technology object - Axis
Mechasics (] SRR At )
Peimes kme /] Setaatl
v Dyanmice 1]
General (V] nn
Emergenc, 1100 1] -t
v Homing (/] > ] ’ EI- ’ |
Actiee (/] 11} = |
Pastive (] =4 =1
User pregram Technology obyect - M0 Puize Tinn Outpns) Oirvem
L
* Driw
4 (® 750 Puse Tein Ovtpet)
) Mrelog drie zummmction
) MORan e
Uit of measusement
Prsitgngne; 0 -
.
1077 p———
| 4 Propesties  [*Linfo L3 D
Hinh 4.16 Chon don vi do

Tai muc Pulse generator & muc Drive, chon Pulse 1-2-3 cho cac dong co

- -
<
w Batic parameners o .
Copreral 0 Urive
Drive (]
w Samnded pararmeten (/]
Mnchenics (/]
Pormes b (/] O
- Dymamiss ) - —— e
Coemara L] Pomer
tmergency step /] "ne riOsionel SSAE
- g & st wenn
A (/) Matgr
Pazsive ] Evadin
~—
' ody
-
.
Hardware interface
Pulse geemrator  Pune ! - Devnt corgurs bon
Sgnainpe: "™ (Fulse & ard drecnon ) -
Pulie sutput: | Axc_1_Pue {41 %000 . 100 ki onbeand nutput
o Activete dercun cutmut
DHRCBOn satpt; | Axt | _Dewction A NOO0. 1 - 100 Az onbaant nutput
Enable and feedback of the drive
U Drive

Hinh 4.17 Cdu hinh diéu khién déng co

Cuoi cung ¢ phan Extended parameters tién hanh cai dat cac thong s6 nhu so

xung trén vong quay cua dong co budc, gia toc, van toc va che do tim vi tri goc cua dong

co budc.
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Hinh 4.18 Cai dit s6 xung trén vong quay ciia dong co

Tai muc Active ¢ ché d0 Homing, thi¢t 1ap ché do veé vi tri goc

§%*ii

Hinh 4.19 Thiét lgp ché dj vé vi tri goc
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4.7  So @ khdi thiét bi phan cirng

EHOINGHON KHOI CAM BIEN
12VDC  24VDC Cim bién héng ngoai
E3F-DS30C4

KHOI DIEU KHIEN
Driver PLC

TB6600 57-1200

LS

/ KHOI CHAP HANH \ f KHOI CAMERA \
) XU LY ANH
PONG CO RELAY
DC Camera HD C270
-
R}
DONG_ C0 MAYBOMHUT ‘
BUGC CHAN KHONG
&, 2 .

Ko

A \_ A

Hinh 4.20 So d6 khoi ciia hé thong

So do khdi ¢6 5 khdi chinh:

- Khoi nguén: Co nhiém vu cung cap ngudn cho toan bd hé thong stir dung dién.

- Khéi diéu khién: PLC S7-1200 nhan tin hi¢u tir may tinh truyén sang Driver

diéu khién canh tay robot.

- Khoi Camera xir Iy anh: Camera va may tinh phan loai san pham thong qua hinh

dang sau d6 truyén tin hiéu xuéng PLC.

- Khdi co cAu chéip hanh: Nhan tin hiéu diéu khién va thyc hién hit san phém dua

dén dang vi tri cia nd.

- Khéi cam bién: Nhan tin hiéu tir khéi chip hanh truyén vé PLC.
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4.8  Thicong md hinh thue té

B e s 2 WS !

Hinh 4.21 M6 hinh thuc té

San pham mé hinh that da dugc nhom thiét ké hoan thién sau hon 2 thang 1am do
an, cac thiét bi phﬁn cung duogc lép dat ti mi, can than phuc vu muc dich nhan dang dua

trén hinh dang ctia san pham.
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CHUONG 5: KET QUA, NHAN XET VA PANH GIA

5.1 Két qua dat duoc

B0 Ing phdn sl hinh darg — o X

TRUONG DPAI HOC BACH KHOA - PAI HOC PA NANG

GIAO DIEN GIAM SAT HE THONG PHAN LOAI HINH DANG

KHOA LUAN TOT NGHIEP
GVHD: TS. GIAP QUANG HUY Thing tin
SVTH: DANG DINH BUC i
SVTH: CAO TU LAM KHANH

: Khung hinh sdn phim
[08:44:23] Phét hién 1 hinh dang

Tam giac: 1
MSSV: 105200402 Hinh vubng: 5
MSSV: 105200411 Hinh tron: 1

Khung hinh xi 1y

Bitbangtsl |  Talanh |
Thtbingthl | Kiémtra
Xutdirléu | | Thoat |

Hinh 5.1 Camera nhdn dién dwoc hinh vuong

Két qua nhan dang hinh vudng, tir Camera thu nhan anh san pham thuyc té, cho

thiy phan mém lap trinh phan loai hinh anh di xu 1y dat yéu cau.

# 1M Bdeg phin el hinh dasg - o

TRUONG DAI HOC BACH KHOA - DAI HOC PA NANG
GIAO DIEN GIAM SAT HE THONG PHAN LOAI HINH DANG

KHOA LUAN TOT NGHIEP
GVHD: TS. GIAP QUANG HUY Thong tin
SVTH: PANG DiNH BUC )
SVTH: CAO TU LAM KHANH

= = Khung hinh san phim
[08:45:50] Phat hién 1 hinh dang

Tam gidc: 11
MSSV: 105200402 Hinh vudng: 14
MSSV: 105200411 Hinh tron: 14
_ Ketndi Khung hinh xi I

_Bitbingtal |  Talanh |

Hinh 5.2 Camera nhan dién dwoc hinh tron
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Két qua nhan dang hinh tron, tir Camera thu nhan 4anh san pham thuc té, cho thay

phan mém 14p trinh phan loai hinh anh di xir 1y dat yéu cau.

B He thiing phan ko henh deng - o

TRUONG PAI HOC BACH KHOA - PAI HOC PA NANG

GIAO DIEN GIAM SAT HE THONG PHAN LOAI HINH DANG

KHOA LUAN TOT NGHIEP
GVHD: TS. GIAP QUANG HUY Thong tin

SVTH: DANG ®INH DUC
SVTH: CAO TU LAM KHANH

Khung hinh s&n phdm
[08:45:19] Phat hién 1 hinh dang

Tam giac: 3
MSSV: 105200402 Hinh vudng: 14
MSSV: 105200411 Hinh trén: 12

Khung hinh x ly

_Batbdngtai | _ Taianh |
Tétbangtai | Kiémtra |
Xudtdihigu | [ Thodt |

Hinh 5.3 Camera nhan dién dwoc hinh tam gidc

Két qua nhan dang hinh vudng, tir Camera thu nhan anh san phém thuc té, cho
thiy phan mém lap trinh phan loai hinh anh da xir 1y dat yéu cau.
5.2 Nhan xét két qua dat duoc

Két qua dat duoc 1a twong dbi tot va mo hinh hoat dong khé on dinh, dap Gmg yéu
cau phén loai san pham dua trén dic tinh hinh anh.

Giao tiép dugc voi may tinh va camera.

Giao tiép duoc v6i PLC va Python.

Do chinh x4c cua chuong trinh du dat dé nhan dién phan biét dugc san phém va

thir nghiém trén mdi hinh sb luong 20 1an nhom d3 thu duoc két quéa nhan dang sau:

Bdng 5.1 Bing két qud xdc sudt doc anh san pham

Két qua | Hinh tron Hinh tam giac | Hinh vuong Do chinh xéc
Hinh
Hinh tron 17 2 1 85%
Hinh tam giac | 1 18 1 90%
Hinh vuong 0 2 18 90%

Sinh vién thyc hién: Pang Dinh Buc — Cao Tu Lam Khéanh Hudng dan: TS. Giap Quang Huy 52



Ung dung canh tay Robot va xit Iy anh d@é nhdan dang va phén loai san phdm

C6 su sai léch giita cac hinh c6 thé do: Cudng d6 anh sang kém, khong 6n dinh
c6 thé anh huong dén d6 chinh xac qué trinh nhan di¢n san phém, tbe do doc khung hinh
san pham chwa nhanh, ...

Sau khi tim hiéu phuwong phap nhan dang va phan loai san pham thi nhém di 1ap
trinh phan loai thanh cong dugc ba hinh dang co ban (tam giac, vudng, tron) va cung
v6i d6 12 dém san pham theo ting hinh dang khac nhau va luu dit liéu vé excel dé dé

dang giam sat va kiém tra.
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CHUONG 6: TONG KET VA HUONG PHAT TRIEN

6.1 Tong két
Xtr Iy anh c6 thé phan biét duge hinh dang co ban cia san pham.

Hiéu dugc cach thiét ké giao dién bang ngdn ngit Python va giao dién giam sat,

két ndi dugc véi PLC thue hién diéu khién d& dang.

Cénh tay robot co két cdu don gian, dé ché tao va hoat dong tuong ddi 6n dinh

van dap tmg duoc yéu cau cua dé tai.

Thiét ke ta diéu khién nham bao v€ va ngan cach céc thiét bi diéu khién véi cac
co cau chap hanh.

Tuy nhién van con han ché can khac phuc:

Céc linh kién di¢n tir (Camera, dong co budc, dau hut chan khong) c6 do chinh

xac chua cao.

Céac co cAu in 3D chua dam bao duoc vé do cung, khong chiu dugc trong nhi¢t

dd cao cling nhu kha ndng van hanh trong thoi gian dai va lién tuc.

Tho1t gian dap g cla canh tay van con lau.

Quy trinh xr Iy anh con bi nhi¢u do di€u ki¢n &nh sdng va d§ phan giai cia
Camera.

6.2  Hudng phat trién tiép theo ciia dé tai

Tang chat lugng Camera, phat trién thém phan xtr Iy anh ting do chinh xac ciing
nhu téc d6 xtr Iy déng thoi tdi wu hoa chuwong trinh didu khién canh tay robot nham nang

cao toc do hoat dong cua hé théng.

Tang thém d6 linh hoat cta canh tay ciing nhu do cimg viing huéng dén viéc

canh tay c6 thé hut san pham khi bang tai hoat dong.
Phan biét dugc thém mau sic va ma QR.

Phat trién thém giao dién van hanh va giam sat tir xa qua Webserver dé€ nguoi

dieu khién c6 thé kiém soat qua trinh van hanh.
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