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TOM TAT
Tén dé tai: THIET KE HE THONG NHA KHO THONG MINH

STT Ho va tén MSSV Nhoém (Lop) Ghi chu
1 | Pham Van Danh 105200401 20TDHCLC2 | Nhom trudng
2 | Nguyén Vii Hoai Lam 105200413 20TDHCLC2
3 | H6 Thién Quy 105200424 20TDHCLC2

P an “THIET KE HE THONG NHA KHO THONG MINH” gdom cac ndi dung nhu
sau:

Chuwong 1: Téng quan dé tai.

Chuwong 2: Co sé 1y thuyét.

Chuong nay trinh bay, gidi thiéu tong quan, nguyén 1y hoat dong ciia hé théng, hé théng
Iuu kho AS/RS. So lugc vé PLC S7-200, ciu tric md QR, quan 1y dir liéu SQL va giao dién
thiét ké Webserver, ...

Chuwong 3: Giai phap cho hé théng nha kho théng minh.

Chuong nay trinh bay vé so d6 cong nghé ciia hé thong. Pua ra nguyén 1y hoat dong
va luu do thuat toan cho ting khau.

Chuwong 4: Thiét ké va tinh chon thiét bi.

Chuong nay trinh bay nhitng tinh toan thiét ké (vé& phan co va dién) dé dap ung yéu cau
cua hé théng, dua vao do dé lya chon thiét bi phu hop.

Chuwong 5: Két qua va danh gia.

Chuong nay trinh bay céng doan thi cong lap rap phan cimg (co khi va dién) dua trén
thiét ké trude do. Thiét ké giao dién didu khién va giam sat cho HMI va Webserver.

Trinh bay két qua dat dugc cia timg khau, dua ra cac danh gia va hudng phat trién cho

d2 tai nay.



DAI HOC DA NANG CONG HOA XA HOQI CHU NGHIA VIET NAM
TRUONG PAI HQC BACH KHOA Doc 1ap - Ty do - Hanh phuc
KHOA DIEN

NHIEM VU PO AN TOT NGHIEP

TT | Hoténsinhvién | S6thé SV Lép Nganh
Ky thuat Diéu khién & Ty
1 | Pham Van Danh 105200401 | 20TDHCLC2 | .~ )
dong hoa
X e Trass K¥ thuat Diéu khién & Tu
2 | Nguyén Vi Hoai Lam | 105200413 | 20TDHCLC2 | - )
dong hoa
< , K¥ thuat Diéu khién & Tu
3 | H6 Thién Quy 105200424 | 20TDHCLC2 | T )
dong hoa

1. Tén dé tai do an:
THIET KE HE THONG NHA KHO THONG MINH
2. Dé tai thude dién: O C6 ky két théa thudn sé hitu tri tué doi voi két qua thyc hién
3. Cdc s6 liéu va dir lidu ban dau:
4. Ngi dung cdc phan thuyét minh va tinh todn:

a. Phan chung:

TT Ho tén sinh vién No6i dung

Pham Van Danh Viét bao cdo va thuyét minh.

1 | Nguyén Vii Hoai Lam | Nghién ciru cac giai phap cho Nha kho théng minh.

Hb Thién Quy Thiét ké, thi cong phan ctng ctia mo hinh.

Pham Vin Danh Thiét ké giao dién diéu khién va giam sat bao gom:
5 : HM’I, Webserver. , ‘

H Thién Quy Thiét ké xay dung h¢ thong quan 1y co s¢ dir li¢u bang

SQL.




b. Phan riéng:

TT Ho tén sinh vién No1 dung
1 | Pham Van Danh Lap trinh chuwong trinh diéu khién cho PLC.
Nghién ctru lya chon giao thirc truyén thong cho cac
thict bi
2 Nguyén Vii Hoai Lam | Tinh to4n lya chon thiét bi cho mé hinh.
3 | Ho6 Thién Quy Lap trinh chuong trinh xir 1y anh.

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

a. Phan chung:

TT Ho tén sinh vién Noi dung
1 | Pham Vian Danh . .
N Bén vé 3D toan h¢ thong
2 | Nguyén Vi Hoai Lam
b. Phan riéng:
TT Ho tén sinh vién No6i dung
1 Ban v& 3D co cau ASRS.
5 So d giao tiép cac thiét bi trong hé thong.
Pham Van Danh :
Luu do thuat toan cho cac khau van hanh cua hé
thong.
2 Ban v& 2D so d6 cong nghé cta hé thong.
Bén vé 3D b khung luu kho.
N _ Ban v& 3D bang tai du vao.
Nguyén Vi Hoai Lam ,
Ban v€ 2D cua hé thong.
So d6 dau ndi PLC.
Ban vé 2D tu dién.
3 | H6 Thién Quy




Ho tén nguoi huong dan: Phan/ Ngi dung:

Huéng dan tu van giai phap, lya chon
TS. Truong Thi Bich Thanh cong ngh¢ cho dy an

Hudéng dan lam thuyét trinh bdo cdo du
an.

Theo dbi tién d6 cua du an.

6. Ngay giao nhiém vu dé dn:  01/02/2025.
7. Ngay hoan thanh do én: 17/06/2025.

Pa Nang, ngay 17 thang 06 nam 2025

Truéng Bo mon Nguwoi hwéng din

TS. Giap Quang Huy TS. Trwong Thi Bich Thanh



DAI HOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Poc lap - Ty do - Hanh phiic
KHOA DPIEN

PHIEU KIEM SOAT TIEN PQ LAM PO AN TOT NGHIEP

(Phiéu danh cho nguoi huéng dan/sinh vién)

Ho tén sinh vién: S6 thé SV:
Pham Van Danh 105200401
Nguyén Vii Hoai Lam 105200413
Ho Thién Quy 105200424

Tén dé tai DATN: Thiét ké hé thong nha kho théng minh

Ho tén nguo1 HD: TS. Truong Thi Bich Pon vi: Truong Dai hoc Bach Khoa —
Thanh PHDN

Khoi lwong GVHD

Tuin Ngay - o
Da thuc hién (%) Tiép tuc thwe hién (%) ky tén

. Gip nguoi huéng dan dinh huéng
1 |01/02/2025 | Nhan dé tai b 2
0 an

Nghién ctru, tim hiéu giai| Xac dinh va théng nhit giai phap
2 103/02/2025 [phap cho hé thong nha khol|cho dé tai.
thong minh.

Xac dinh nhitng yéu cau va| Tir nhitng van dé thyc tién dua vao
3 106/02/2025

bai toan dit ra ctia hé thong |dé tai dé giai quyét.

Duyét lan 1: Danh gia khbi luong cong viéc hoan thanh: 40 %
4 |28/02/2025 , .
Puoc tiép tuc [am DATN [1 Khong tiép tuc thuc hién DPATN [




30/03/2025

Lua chon thiét bi, hoan thién phﬁn

cung cua mo hinh.

Cai thién mot sO cau truc

trong co cu ASRS.

10/04/2025

Lap trinh chuong trinh cho PLC.

Tién hanh chay mo phong
trén may tinh, kiém tra d6 on
dinh.

25/04/2025

Viét chuong trinh xir 1y anh

BO sung thém mot sb trudng
hop xay ra trong qua trinh xtr
1y anh (16i camera, 16i ma QR,

)

01/05/2025

Tién hanh test thir véi thiét bi
thuc

Kiém tra d6 chinh xac, tinh
linh hoat, giao tiép cua cac
thiét bi.

10/05/2025

Duyét lan 2: Danh gia khbi luong cong viéc hoan thanh: 70 %

Puoc tiép tuc 1am DATN [ Khong tiép tuc thuc hién DATN [

10

15/5/2025

Thiét ké hé thong diéu khién va
giam sat tir xa trén Webserver

Thiét ké giao dién HMI

bong gbéi, ma hoéa chuong

trinh Webserver

11

20/05/2025

Xt 1y dit licu trén SQL

Pua dir liéu SQL Ién giao

dién giam sat tur xa.

12

23/05/2025

Tién hanh test trén mo hinh mo
phong thyc nghiém dé doc duoc
chinh xac két qua va hién thi lén
man hinh diéu khién giam sat,
thiét 1ap duoc cac thong s6, cai dat

cho canh bao ciia hé thong.

Béo cédo hoat dong véi giang
vién huéng dan
Tién hanh quay video thuc

hién

13

01/06/2025

Duyét lan 3: Danh gia khbi luong cong viéc hoan thanh: 100 %

Puoc tiép tuc lam DATN [ Khong tiép tuc thuc hién DPATN [




Tién hanh test, thuc nghi¢ém toan| B4o cdo céc két qua dat duoc

bd hé théng voi1 giang vién.

14 | 08/06/2025 Quay video md phong thuc
nghiém trong qua trinh thuc
hién

Téng hop tai liéu, hoan thién cac

15 | 12/06/2025 | .

phan trong bao céo
16 | 14/06/2025 Chuén bj cho phan thuyét trinh

Trwéong Bo mon

TS. Giap Quang Huy

Pa Nang, ngay 17 thang 06 nam 2025
Ngudi huwéng dian

TS.Trwong Thi Bich Thanh




LOI NOI PAU

Trong bdi canh cudc cach mang cong nghiép 4.0 dang din ra manh mé, viéc tng dung
cong nghé ty dong hoa va tri tu¢ nhan tao vao linh vuc logistics va quan 1y kho hang ngay
cang tré nén cap thiét. Nha kho théng minh khéng chi gitip t6i wu héa qua trinh luu trit, van
chuyén va kiém ké hang héa, ma con gbp phan ning cao hiéu qua san xuét, giam thiéu chi

phi va rui ro trong van hanh.

Do 4n "Thiét ké hé thé)ng nha kho thong minh" dugc thuc hi¢n nham tiép can va ung
dung céc kién thtrc da hoc vao mot mé hinh thyc té, cu thé 1a mé phong, xay dung hé théng
nha kho c6 kha ning giam sat, diéu khién va quan 1y ty dong. Trong qué trinh thuc hién,
nhoém ching em da két hop giita phan ciig va phan mém, st dung céc thiét bj cam bién,

PLC, cling nhu cac cong nghé hién dai nhu IoT va diéu khién tu dong.

B4o cdo ndy trinh bay toan bo qua trinh thiét ké, xay dung va van hanh mo hinh nha
kho thong minh, bao gém co s& 1y thuyét, phuong phap thuc hién, két qua dat duoc ciling

nhu nhirng kho khin, han ché va huéng phat trién trong tuong lai.

Nhom xin chan thanh cam on quy thay c6, dic biét 1a TS. Truong Thi Bich Thanh, di
tan tinh huéng din va hd trg trong sudt qua trinh thuc hién do 4n. Pong thoi, ching em
cling xin cam on cac ban trong nhom vi sy nd lyc va tinh than lam viéc nghiém tic trong

sudt thoi gian qua.

V6i quy mé 1a md hinh mé phong thyc nghiém, dd an khong thé tranh khoi nhing thiéu
sot. Nhom rat mong nhén duoc nhitng ¥ kién dong gop quy bau tir thdy c6 dé hoan thién

hon trong céc du an sau.

Nhom thue hién

Pham Van Danh — MSSV: 105200401
Nguyén Vii Hoai Lam — MSSV: 105200413
Ho Thién Quy — MSSV: 105200424

Lop: 20TDHCLC?2

Tp. Pa Nang, thang 6 nam 2025



CAM DOAN

T6i xin cam doan rang toan bd ndi dung cuia d6 4n tot nghiép voi dé tai: “Thiét ké hé
théng nha kho théng minh” 13 két qua cua qua trinh hoc tap, nghién ctru va lam viéc
nghiém tic cta ban than dudi sy hudng dan cia giang vién Truong Thi Bich Thanh.

T6i cam két khong sao chép ndi dung cua bat ky ¢4 nhan hodc td chirc nao khac ma
khong trich dan 1 nguén theo dung quy dinh vé liém chinh hoc thuat. Moi tai liéu, s6 liéu,
hinh anh, n6i dung tham khdo trong bao cdo déu duoc trich dan day du va chinh xac.

Néu phat hién c6 bat ky hanh vi gian 1an, dao vin hodc vi pham quy dinh vé liém chinh
hoc thuat nao trong dd an nay, to61 hoan toan chiu trach nhiém trudc hoi déng cham db an
va quy dinh ctia nha truong.

To61 xin chan thanh cam on.

Sinh vién thuc hién

Pham Van Danh Nguyén Vii Hoai Lam Ho Thién Quy
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MO DAU
1. Muc dich thwe hién dé tai

Trong thoi dai cong nghiép 4.0, viée ing dung cong nghé thong minh vao hé thdng kho
bai dang trd thanh xu huéng tat yéu nham nang cao hiéu qua quan 1y, toi wu héa khong gian
Iwru trit va gidam thiéu chi phi van hanh. Dé tai "Thiét ké hé thong nha kho thong minh" duoc
thuc hién vé1 muc dich nghién ctru, xay dung mot moé hinh kho hang hién dai c6 kha nang
quan 1y tu dong bang cam bién, PLC va cac giai phap cong nghé nhu IoT va diéu khién tir
xa.

2. Muc tiéu ciaia d@ tai

- Thiét ké va ung dung tu dong hoa, xir Iy anh vao khau phan loai trude khi luu kho,
thay thé phan loai thi cong bang strc ngudi.

- Ung dung co cdu nang ha ASRS vao hé thong luu/xuit kho, hang hoa luu/xuit
kho phai dugc sip xép rd rang theo sy phéan loai va thir tw hang hoa luu kho.

- Giam sat va van hanh hé thong tir xa cling nhu tai hién truong, quan 1y cac théng
s6 vé kho bii, chd tréng, tdn kho, su van hanh cta may moc thiét bi va luu trir dit
licu,...

3. Pham vi va di twong nghién ctru

- Pham vi nghién ctru: Dé tai tip trung vao viéc xay dung mé hinh thu nhé ctia mot
hé théng nha kho thong minh, véi cic chirc ning co ban nhu giam sat va diéu
khién hé thdng, phan loai hang hoa, kiém soat ra hang vao/ra va hang ton kho,
canh béo 151 va truyén dit liéu 1én hé thong hién thi.

- Pdi twong nghién ciru: Cac cong nghé cam bién, co cdu nang ha ASRS, truyén
thong PLC va cac ddi twong giao tiép voi PLC, giao dién diéu khién giam sat.

4. Céu tric do 4n tot nghiép

D6 an “THIET KE HE THONG NHA KHO THONG MINH” gém cac ndi dung nhu
sau:

Chuwong 1: Téng quan dé tai.

Chuong 2: Co sé 1y thuyét.

Chuong nay trinh bay, gidi thiéu tong quan, nguyén 1y hoat dong cuia hé thong, hé thong
luu kho AS/RS. So Iugc vé PLC S7-200, cau tric ma QR, quan 1y dir liéu SQL va giao dién
thiét ké Webserver, ...

Chuong 3: Giai phap cho hé thong nha kho thong minh.



Chuong ndy trinh bay vé so do cong nghé cta hé thdng. Pua ra nguyén 1y hoat dong va
lwu @6 thuat toan cho ting khau.

Chuong 4: Thiét ké va tinh chon thiét bi.

Chuong nay trinh bay nhiing tinh toan thiét ké (vé phan co va dién) dé dap ing yéu cau
cua hé théng, dua vao do dé lya chon thiét bi phu hop.

Chuwong 5: Két qua va danh gia.

Chuong nay trinh bay coéng doan thi cong lap rap phan cimg (co khi va dién) dya trén
thiét ké trudc d6. Thiét ké giao dién diéu khién va giam sat cho HMI va Webserver.

Trinh bay két qua dat dugc cia timg khau, dua ra cac danh gia va hudng phat trién cho

d@ tai nay.



Pé tai: Thiét ké hé thong nha kho thong minh

CHUONG 1 TONG QUAN
1.1. it van dé

Cong nghé, tir 1au da tré thanh mot phan khong thé thiéu trong cudc séng hién dai, dang
ngay cang khang dinh vai trd cia minh trong moi linh vic. Pic biét trong thé gidi cong
nghiép hién dai, cong nghé dong vai tro then chét trong viéc nang cao hiéu suét, cai thién
chét luong san pham va téi wu hoa quy trinh san xuat. Tir tr dong hoa véi cac robot cong
nghiép va hé thong PLC, dén Internet van vat cong nghiép (IoT) két ndi cac thiét bi va may

moc, cong nghé dang bién doi toan bd cach thirc hoat dong ctia nha may.

Hinh 1-1. Ung dung mdy méc tw dong trong ddy chuyén sdan xudt

Chinh vi vay, cac m hinh hé thong phén loai san pham va luu trit hang hoa ciing dugc
g dung cac cong nghé ty dong hoa dé gitp t6i uvu héa khong gian kho, co cac robot van
chuyén ty dong, ting cuong kha nang luu trir hang hoa. Bén canh dé, qua trinh nhap xuét
hang hoa ciing duoc tu dong hoa voi cong nghé ma vach, RFID, giup ting toc do va do
chinh xac, dong thoi giam thiéu sai s6t va cong strc nhan lyc. Hon nita, cac hé thong quan
1y kho tu dong con cai thién dang ké viéc theo ddi ton kho, gitip ngudi ding nam bét tinh
hinh mot cach chinh xac va kip thoi. Viéc ng dung cong nghé tr dong con mang lai hi¢u

qua vugt trdi trong vige tiet kiém chi phi nhan cong va cai thién nang suat lao dong.

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Truong Thi Bich Thanh
Nguyén Vii Hoai Lam

Ho Thién Quy 1



Pé tai: Thiét ké hé thong nha kho thong minh

Hinh 1-2. Ung dung canh tay robot trong hé thong heu kho

V6i cac wu diém trén, nhom chiing em da tién hanh chon va nghién ctru dé tai “Thiét
ké hé théng nha kho théng minh" dé theo kip xu huéng va dap ung nhu cau xu hudng hién
tai ctia thé gioi.

1.2. Gié6i thiéu vé hé thong lwu kho

Heé thdng luu kho tu dong 1a mot giai phap tich hop gitta cong nghé thong tin, thiét bi
co khi va phan mém diéu khién nham ty dong hoa cac hoat dong luu trix, sip xép va truy
xut hang hoa trong kho. Thay vi thuc hién thu cong boi con ngudi, cac thao tac nhu nhap
kho, xuét kho, kiém ké, phan loai hay di chuyén hang hoa dugc dam nhiém boi cac thiét bi
nhu biang chuyén, xe tyr hanh (AGV), robot gép hang, hé thong cam bién va cac phan mém
quan 1y kho (WMS).

Vi¢ce ap dung hé théng luu kho ty dong mang lai nhiéu loi ich nhu: tang hi¢u Suit va
d6 chinh xac trong quan 1y kho, giam thiéu chi phi van hanh, tSi wu khong gian luu tri¥,
cling nhu nang cao tinh an toan trong qua trinh van hanh. Pay 1a xu huéng tat yéu trong boi
canh chuyén d6i s6 va tu dong hoéa dang dién ra manh mé trong linh vuc san xuat va
logistics.

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Ty rwong Thi Bich Thanh
Nguyén Vii Hoai Lam

Ho Thién Quy 2



Pé tai: Thiét ké hé thong nha kho thong minh

Tuy vao quy mo va nhu cau cua doanh nghiép, h¢ théng luu kho ty dong co thé dugc
thiét ké linh hoat tir ban ty dong dén hoan toan ty dong, phit hgp véi nhiéu nganh nghé khac

nhau nhu thuong mai dién tu, thuc phém, duoc ph'fim, dién tir, va san xuét cong nghiép.

Hinh 1-3. Hé thong luu kho truyén thong

Véi sy bung n6 vé nhu cau vé luu trir hang héa trong thuong mai dién tir ngay cang
tang cao trong thé gidi hién nay. Viéc dp tmg nhu cau ngudi dung ngiy cang gip trd ngai
néu khong c6 su cai tién trong viéc xut nhap, luu trit hang hoa.

Chinh vi vay, hé thong luu kho tu dong ngay cang ngay cang trd nén quan trong trong
bbi canh cong nghiép 4.0 va su canh tranh gay git trén thi truong. Cac hé théng nay st
dung cic cong nghé hién dai nhu robot, cam bién va phan mém quan 1y thong minh, mang
lai nhiéu loi ich vuot trdi so voi phuong phap luu kho truyén théng nhu ting dugc hiéu qua
va téc d6 xép do hang hoa, giam sai sot va ton that, téi vu hoa duoc khong gian luu trit,
tang cuong an toan va bao mat,... Co thé thay, viéc img dung tu dong héa vao mé hinh nay
1a can thiét va giam thiéu nhing rui ro xay dén véi cac doanh nghiép.

O Viét Nam, mé hinh nay khong kém phan phat trién nhanh chéng dé theo kip xu huéng
toan cau. Mot sd cong ty ndi bat trong linh vuc kho hang tu dong tai Viét Nam bao gom:
Yusen Logistics, Vinatech Group,... Thi truong kho hang tu dong tai Viét Nam dugc du
doan sé ting truong voi toc d6 kép hang nam (CAGR) khoang 11% tir nim 2024 dén nim
2032.

Sinh vién thuc hién: Pham Van Danh Huong dén: TS. Truwong Thi Bich Thanh
Nguyén Vii Hoai Lam

Ho Thién Quy 3



Pé tai: Thiét ké hé thong nha kho thong minh

MGt s6 hé thong luu kho tw dng:

Hién

nay trén thé gidi c6 rat nhidu hé théng luu kho tu dong vé6i nhiéu loai cong nghé

khac nhau dé phu hop va t6i wu héa ning suit ciing nhu viée quan 1y van hanh kho bai.

Duéi day 1a mot s6 hé théng luu kho tir dong thong minh va phd bién:

Hé thong ké di dong: (Mobile Racking System): Hé thong ké c6 thé di chuyén
gitip t6i wu hoa khong gian luu trir bang cach loai bo 16i di ¢b dinh. Ké di dong
thudong dugce str dung trong kho c6 khong gian han ché.

Heé théng ké dinh vi tw dong (ASRS — Automation Storage and Retrieval System):
Day 1a hé thong bao gom cic thiét bi co khi va diéu khién tw dong dé luu trir va
ldy hang. AS/RS thuong gom c6 hé thong ké cao, may chuyén hang (crane), va
hé théng bang chuyén.

He théng Robot di dong tu dong (Automation Mobile Robots — AMRs): Hé théng
nay su dung cam bién va tri tué nhan tao dé diéu khién robot di dong di chuyén
va thuc hién cac nhiém vu trong kho ma khéng can su can thiép cua con nguoi.
AMRs thuong dugc st dung dé chuyén hang gitta cac khu vyc trong kho.

Hé thong qudn 1y kho hang (Warehouse Management System — WMS): Day
khong phai 12 mot hé thong luu kho cy thé, hé théng nay 1a mot phan mém quéan
1y kho hang giup quan 1y va diéu phdi cac hoat dong trong kho mét cach hiéu
qua. WMS cung cap thong tin vé vi tri luu trit, s6 lugng hang ton, va tinh trang
kho hang.

- Hé thong Pick-to-Light va Put-to-Light: Hé thong nay st dung dén LED duoc dit

& mdi vi tri luu trit @& hudng dan nhan vién trong viéc lay va dit hang hoa. Khi
mot don dat hang duogc tao, hé théng s kich hoat cac dén twong rng trén cac vi

tri hang hoa can duoc léy hoac dat.

- Hé thong pallet tw déng (Automation Pallet System): Hé thong nay st dung céc

robot hodc may tu dong dé xu 1y pallet, tir viéc xép hang 1én pallet dén van chuyén
pallet trong kho.

He¢ théng xe tw hanh (Automation Guided Vehicles): H¢ théng nay st dung cac cong

nghé dan

duong nhu bing tir, ddy cam tng, laser, va hinh anh dé ty dinh hudng robot va di

chuyén. Cac loai AGV phd bién bao gdm xe nang, xe kéo, xe chd hang va xe robot.

Sinh vién thuc hién: Pham Van Danh Huong dén: TS. Truwong Thi Bich Thanh

Nguyén Vii Hoai Lam

Ho Thién Quy 4



Pé tai: Thiét ké hé thong nha kho thong minh

Hinh 1-3. Hé tho”'ng xe tu hanh

Két lugn:

Sau khi phan tich va tim hiéu tong quan vé cac hé thong luu kho va cic van dé can thiét
trong qué trinh nhan hang va luu hang héa, nhom dé xuét ¥ tuong thiét ké va xay dung mo
hinh h¢ thdng luu kho ty dong sir dung ma QR va ding co ciu nang ha ASRS dé luu/xuit
hang héa cho kho hang thong minh.

Sinh vién thuc hién: Pham Van Danh Hudéng dén: TS. Ty ruwong Thi Bich Thanh
Nguyén Vii Hoai Lam

Ho Thién Quy 5



Pé tai: Thiét ké hé thong nha kho thong minh

CHUONG 2 COSO LY THUYET

Trén co so cac tim hiéu tong quan & chuong 1, trude khi di vao thiét ké va xay dung
mo hinh thuc nghiém, ndi dung chuong 2 sé trinh bay co s& Iy thuyét tim hiéu vé cac cong
ngh¢ dugc lya chon trong dé tai.

2.1. H¢ théng lwu kho va truy xuét tw dong (ASRS)
Khai niém:

Kho ty dong AS/RS (Automated Storage & Retrieval System), hay con goi 1a “Hé thong
luu trir va truy hi tu dong", 1a su két hop cua kho ty dong pallet va hé théng luu trir tu
dong. Hé thong AS/RS duoc st dung rong rii trong nhidu nganh céng nghiép quy mé 16n
nhu: san xuét dd uéng, thuc phém dong lanh, co khi, dién tir, logistic,.. vi kha nang tdi wu
hoa khong gian luu trit va nang cao hiéu suit quan 1y hang héa cua hé thong nay.

Céc bo phan cdu thanh hé théng AS/RS gom:

- Ké luu trix (Storage Racks): Hé thong ké cao, gdbm nhiéu ting dé t6i wu hoa khong
gian.

- Robot van chuyén hang (Crane/Shuttle): Pay la thiét bi tu dong di chuyén theo
chiéu doc va ngang gitra cac ké dé lay hang tir bang tai va cat hang vao kho.

- Hé thong bang chuyén (Conveyor Systerms): Céc bang ta ty dong di chuyén hang
hoa, lién két hé thong AS/RS véi cac khu vuc khac trong kho hodc nha méy.

- Phan mém diéu khién (Control Software): Hé théng phin mém quan 1y toan bd

hoat dong cia AS/RS tir viéc luu trit, truy xuat dén quan 1y hang tdn kho, thuong

s& c6 tich hop ca hé théng WMS (quan 1y kho hang)

e TR

Hinh 2-1. Nha kho thong minh ASRS.

Sinh vién thuc hién: Pham Van Danh Huong dén: TS. Truwong Thi Bich Thanh
Nguyén Vii Hoai Lam

Ho Thién Quy 6



Pé tai: Thiét ké hé thong nha kho thong minh

2.2. Tong quan vé PLC
2.2.1. So sanh cac hang PLC

Duva vao do phé bién tai Viét Nam, nhoém s& dua ra cc so sanh cia 3 hang Siemens,
Mitsubishi, Hitachi dé Iyra chon PLC thich hop cho dé tai.
Téng hop cdc tham sé co bin ciia PLC hing Siemens (dong SIMATIC):

Bdng 2.1. Tong hop cdc tham sé co ban ciia PLC héng Siemens (dong SIMATIC)

$71200 cAp nho | O’ 300cap | S71500 cap S7 400 cAp lén
trung trung va lén
Tée do Lénh bit: 0.08 us | Lénh bit: 0.1 us | Lénh bit: 1 ns Lénh bit: 1 us
oc do
Xit l)'f. Lénh trng dung: Lénh ing dung: | Lénh Uing dung: Lénh trng dung:
2.3 us 6 us 60 ns 6.6 ns
Téi da 256 kénh | T6i da 2048 Téi da 2048 kénh
voi 1 rack trung | kénh véi 1 rack voi 1 rack trung
Tén g tam, 8 mo dun m¢ | trung tdm, 3 rack tam, 3 rack m&
s6 1/0 | rong mo rong, 8 mo rong, 8 mo6 dun
dun mo mo rong/rack
rong/rack
RS232/RS422/RS | RS485, RS232/RS422/RS | RS485, Profibus-
Gi 485, Proffinet/ Profibus-DP, 485, Proffinet/ DP, PA, FMS,
thlt:':’z Ethernet TCP/IP, | PA, FMS, PPI, | Ethernet TCP/IP, | PPI, MPI,
truyén ASi, 10-Link, MPI, Ethernet, ASi, 10-Link, Etherne, TCP/IP,
thong | Master, Master,
Telecontrol, ... Telecontrol, ...
Ngon | FBD,LAD, SCL (LD/FBD/SFC/T | (LD/FBD/SFC/IL | (LD/FBD/SFC/IL
ngiv | (CT) L/ST) + CFC, /ST) + CFC, /ST) + CFC,
lap C/C++ C/C++ C/C++
trinh

Téng hop cdc tham sé co bin ciia PLC hing Mitsubishi (dong MELSEC):
Bdng 2.2. Tong hop cac tham sé co ban cia PLC hang Mitsubushi (dong MELSEC)

FXCPU cap nhé LCPU cép trung QCPU cip lém
Téc do I}:?“E bit 21'21 S| Lenh bit: 9.5 ns Lénh bit: 1.9 ns
xir ly e Ung cung. val Lénh tng dung: 19 ns Lénh img dung: 3.9 ns
tram us
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Pé tai: Thiét ké hé thong nha kho thong minh

, , Téi da 8192 kénh véi 1
Toi da 384 kénh voi | Toi da 4096 kénh véi 1 .
2 £ rack trung tam, 7 rack
Tong s0 | | rack trung tm, 8 | rack trung tdm, 3 rack m¢ A .
1/O mo rong, 65 mo dun
mo dun mé rong rong, 40 moé dun mo rong A
mo rong
RS232/RS422/RS485/
USB, Ethernet TCP/IP,
CC-link IE control,
RS232/RS422/RS48 RS232/USB/Ethernet CC- link IE field
. 5, Ethernet TCP/IP, CP/IP. CC.1L kerne 14 Network, CC-link E
Gl?o CC-Link, Any TCR/P, CC-link IE Fie filied network, Basic
thire _ Network, CC-link/LT, . .
truyen | WireASLINK SSCNET TI/H, Modbus, | e Stk
thong | remote 1/0, Modbus, Profib >, VIOABUS, safety, CC-lin/LT, Any
Profibus ToTbus WireASLINK,
SSCNET III/H,
BACnet, Modbus/TCP,
Modbus, Profibus
Ngon
ngir 1ap | LD/FBD/SFC/IL/ST | LD/FBD/SFC/IL/ST LD/FBD/SFC/IL/ST
trinh

Téng hop cdc tham sé co bin ciia PLC hing Hitachi (dong EH&H):
Bdng 2.3. Tong hop cdc tham sé co ban ciia PLC hiang Hitachi (dong EH&H)

- T Seri - -
Micro FHV QSerles EHV+Series cap trung HX Series cap l6n
cap nho
Tée dd E?HE bit: (11'9 o e (g dung: 80 1s Lénh bit: 1 ns
xur ly enfiung dung: vat ' ST Lénh tng dung: 6.6 ns
chuc us
, , Toi da 4224 kénh véi 1
Toi da 330 kénh vai | Toi da 4224 kénh voi 1 .
£ rack trung tam, 5 rack
Tong so | | rack trung tam, 4 | rack trung tam, 5 rack mo Y .
1700 mé rong, 66 mo dun
mo dun mé rong rong, 66 moé dun mo rong L n
mo rong
Giao RS232/RS422/RS48 | RS232/RS422/RS485/US | RS485/USB, Ethernet
thic 5, Ethernet TCP/IP B, Ethernet TCP/IP, TCP/IP, EtherCAT
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Pé tai: Thiét ké hé thong nha kho thong minh

truyén Modbus TCP Cient/Sever, | mater/Slave 1/0O,
thong Modbus RTU master, Can/CANOpen,
EtherCAT mater, Profibus | Modbus TCP
DP V0, Mater/Slave Cient/Sever, EtherCAT
mater, Profibus DP VO,
Mater/Slave
Ngon || 5/FBD/SFC/IL/ST | (LD/FBD/SFC/L/ST) + | (LD/FBD/SFC/IL/ST)
“tgr‘;’ll‘ﬁp /SFC CFC + CFC, C/C++

(Trang 133-135 - Gido trinh diéu khién logic trong céng nghiép — Chii bién: Nguyén Kim Anh.)
2.2.2. Nhitng dic diém ciia SIMATIC S7-1200
Siemens duoc biét dén 1a mot trong nhitng cong ty hang dau thé giéi trong linh vuc tir
dong hoa va diéu khién cong nghiép, 1a mot trong nhing ddi thii ddng gom trong nén cong
nghiép ty dong hoa véi nhitng dic diém ndi bat nhu: do uy tin vé& chat luong san pham
phong phti da dang tir PLC, HMI, SCADA dén céc thiét b truyén dong va cam bién. Bén

canh do, hang con dap ung dugc cac ti€u chuan quoc t€ veé chat lugng va an toan.

Hinh 2-2. PLC S7-1200.

C6 rat nhidu loai PLC dén tir thwong hiéu nay nhu Simatic S7-1200, S7-1200, S7-1500,
tuy nhién sau mot thdi gian nghién ctru, tim hiéu va dua vao quy mé cua do 4n, nhém da
quyét dinh lya chon dong PLC SIMATIC S7-1200 1am bd diéu khién cho dé tai “THIET
KE HE THONG NHA KHO THONG MINH" véi nhitng dic diém ndi tri sau day:

- Kich thudc nhé gon, phu hgp cho tng dung ¢& vira va nho.

- Higu suat 6n cho cac quy mo vira phai, xtr Iy nhanh, dang tin cay

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Ty rwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

C6 board tin hiéu (Signal Board- SB) gém 1 cong vao analog 12bit, 2 cong vio, 2
cong tin hiéu s6 0.5A, gitip md rong tin hiéu vao/ra vai sb luong it, tiét kiém chi
phi cho céc tng dung yéu cau mé rong véi sb lugng tin hiéu it.

Bén canh do6 con c6 kha nang tich hgp véi cac module mé rong (Signal Module -
SM) dugc gan truc tiép vao bén phai CPU

Bén canh truyén thong ethernet duoc tich hop san, CPU S7-1200 con c6 thé md
rong thém 3 module truyén thong khéc, gitp két ndi linh hoat, nhanh chéng hon.
Tich hop nhiéu tinh ning hién dai cong giao tiép (CP) nhu Profinet, diéu khién
chuyén dong co ban, va web server.

St dung phan mém TIA Portal dé lap trinh hé thong, giao dién than thién va tich
hop nhiéu cong cu tién ich, l1ap trinh, céy hinh va m6 phong.

C6 do bao mat cao, cac tinh nang tién tién nhu ma hoa dit li¢u va bao

vé truy cap, bao vé cac moi de doa mang.

Gia ca hop 1y, mang lai hiéu qua tot so v6i chi phi dau tu

S7-1200 ¢6 5 dong chinh la CPU 1221C, CPU 1212C, CPU 1214C, CPU 1215C
va CPU 1217C ¢6 mdt s6 diém chung nhu:

Ba b diéu khién nhoé gon v&i su phan loai trong cac phién ban khac nhau giéng
nhu diéu khién AC, RELAY hodc DC pham vi rong

Hai mach tuong tu va s6 md rong ngd vao/ra truc tiép trén CPU 1am giam chi phi
san pham

13 module tin hiéu s va tuong ty khac nhau bao gdm (module SM va SB)

2 module giao tiép RS232/RS485 d¢é giao tiép thong qua két ndi PTP B6 sung 4
cong Ethernet

Module nguén PS 1207 6n dinh, dong dién ap 115/230 VAC va dién ap 24 VDC

Tuy nhién, cac module CPU khac nhau c6 hinh dang, chirc nang, tbe do xur 1y 1énh,

bd nhd chuong trinh khac nhau....

2.3. M OR

Khai niém:

Mi QR (Quick Response code) hay tiéng viét goi 1a mi phan hdi nhanh, 1a mot loai ma

vach ¢6 hai chiéu dugc phéat minh bdi Masahiro Hara vao nam 1994, duoc thiét ké dé ma

hoa va giadi ma mot cach nhanh chong. Muc dich ban dau dé tao ma

Sinh vién thuc hién: Pham Van Danh Huong dén: TS. Truwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

QR 14 dung dé theo ddi ca b phan trong cong nghé san xuat 6 t6. Tuy nhién, vi su tién

ich ciia phan mém nay, nguoi ta da &p dung phan mém doc ma QR vao cac thiét bi dién tir

c6 camera nham giGip viéc nhap dit lidu, thu thap thong tin mot cach nahnh chéng va dé

dang hon.

Ma QR c6 cau tao hinh vudng (vién bdi quite zones) gom cac 6 trang den cau thanh.

Nhin qua ma QR, ching ta s€ nghi rang cac 6 vudng nay sap xép mot cach ngau nhién

khéng c6 trat ty. Tuy nhién, nhitng su sip xép d6 déu theo mét ciu trac nhét dinh va mi

ma khéac nhau s€ c6 mot su sap xép ri€ng biét.

Timing
Pattern

(number of rows and columns)

Data

Finder
Pattern

position and orientatio

] a
Quiet alls
Zone
{around 20 code) QR Code

Hinh 2-3. Cau triic ciia md OR

Mot ma QR c6 cu tao gdm nhiéu bd phan nhu:

Finder Patterns (Hoa vin dinh vi): Ba hinh vudng 16n & cac goc dé dinh vi ma QR,
gitip camera hay may quét QR c6 thé xac dinh dugc pham vi ma QR mét cach dé
dang.

Timing Patterns: 13 cac 6 vudng den tring duoc sap xép xen k& mot cach co chu y
nham gitp cho may quét dinh vi hang va cot ma QR.

Data: La phan trung tim chira cac 6 vudng den trang nhé (goi 1a module), biéu
dién thong tin dugc ma hoa dudi dang nhi phan (bit 0 va 1). Pay chinh 1a dit liéu
ngudi dung mudn luu tri,

Quiet Zone: La ving trang bao quanh toan bo ma QR, dam bao mi khong bi nhidu
boi cac phan tir hinh 4nh xung quanh. May quét can ving nay dé tach biét ma QR

vo1 nén hodc cac doi tugng khéc.

Sinh vién thuc hién: Pham Van Danh Huong dén: TS. Truwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

Vi kha nang luu trir dit li¢u cao, co thé ma hoa hon 300 ky tu chir cai va s6 cho mot
ma QR c6 kich thudc binh thudng va luu trit téi da 2953 byte cho dit liéu s6 nhi phan 8 bit.
Mi QR di duoc img dung phd bién vao cac dich vu:

Marketing va quang cdo: Dua ngudi dung dén trang Web mot cach truc tiép sau khi
queét ma.

Thanh toan dién tir: St dung trong cac giao dich thanh toan di dong thong qua cac vi
dién tir nhu Smart Banking, Momo, Zalo Pay, ...

Phén loai va quéan 1y kho hang: Theo ddi san pham, quan Iy kho hang.

Gido dyc: Cung cép tai licu hoc tap, hodc cac lién két dén cac nguén tai nguyén truc
tuyén,

Két lugn:

Véi wu diém va tinh phé bién cua ma QR nhu hi¢n nay, nhém lga chon str dung ma QR
cho viéc phan loai hang hoéa trude khi luu kho.
2.4. Xwr ly anh
Khai ni¢m:

Xu ly anh (Image Processing) la mot Iinh vuc ctia khoa hoc may tinh va k¥ thuat dién
tir, chuyén nghién ctru va ap dung cac k¥ thuat dé phan tich, bién d6i, va nang cao chat
luong hinh anh s6. Muc tiéu cua xir Iy anh 13 cai thién hinh anh cho con ngudi quan sat
hodc dé phuc vu cac hé thong ty dong nhu nhan dang, phat hién, phan loai.

Mot hinh 4nh s6 c¢6 thé hiéu 1a mot ma tran hai chiéu gom céc gia tri diém anh (pixel),
thé hién cuong do sang (dbi voi anh xam) hodc cac gia tri mau (d6i v6i anh mau). Qua trinh
xtt Iy anh s& tic dong vao cac diém anh nay bang cac thuat toan sé nham thwc hién nhiing

muc dich nhu:

Tién xtr 1y anh: Lam sach anh, loc nhiéu, ting d6 twong phan, bién doi anh vé dinh

dang dé xu ly.

Trich xuét dic trung: Phat hién canh, goc, bién doi tuong, ...

Phan doan anh: Chia anh thanh cac vung hoac doi tuong khéac nhau.

Nhéan dang va phan loai: Dya trén ddc trung dé nhan dién dbi tuong trong anh.
Xu ly anh 1a nén tang cua nhiéu ung dung thuc tién nhu: nhan dién khudén mat, tu dong

doc bién sb xe (ALPR), kiém tra san pham trong cong nghiép, y hoc (phan tich dnh chup

Sinh vién thuc hién: Pham Van Danh Huong dén: TS. Truwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

X-quang, MRI), va dic biét 1a trong cac hé thdng kho thong minh, dé dinh danh, theo di
va phan loai hang héa qua ma vach hodc QR code.
Két lugn:

Vé6i pham vi dé tai, nhom luya chon st dung phdn mém 1ap trinh xr 1y anh 13 Visual
Studio Code véi thu vién OpenCV va ngdn ngir 1ap trinh Python.

2.5. Phdan mém Webserver

e
> ]
.

T ——

e

Browser on
users
computer

Internet

Web server

Hinh 2-4. Web server
WebServer (may chii web) 13 mot hé thong may tinh cung cip céc tai nguyén web nhu
céc tap tin HTML, CSS, 4m thanh, hinh anh, video, ... giup xir 1y cdc yéu cau ngudi ding
thong qua cac giao thire HTTP (Hypertext Transfer Protocol) hoac HTTPS (HTTP Secure).
N6 s& nhan dugc cac tip tin va tai nguyén tir server va hién thi chang 1én trinh duyét web.
Chirc ning chinh cia mét hé thbng WebServer gom:
- Luu trit va phan phéi ndi dung dén ngudi dung khi dugc yéu cau.
- Xt Iy yéu cau HTTP/HTTPS sau d6 giri lai cac phan hoi tuong tng.
- Chay ma phia server nhu PHP, Python, Java, dé tao nodi dung dong
- Cung cip cac tinh ning bao mat nhu SSL/TLS dé ma hoa giao tiép, bao vé di liéu
khong bi tin cong.

Cach thirc hoat dong:

Nguroi ding g Gr yéu cau qua
yéu cau N X . ® HTTP dén may chi
Ngudiding e n:,,:,':;yet ) Webserver
. Hiénthikétqua | " [Tralaikétquahién '
thi cho ngw&i dang
Hinh 2-5. Cach thirc hoat dong cua Webserver.
Sinh vién thuc hién: Pham Van Danh Huong dén: TS. Truwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

Noi dung cua hau hét cac trang web rat da dang nhu van ban, am thanh hodc mot biéu
d6 thong ké ty s6 nguoi dan trén toan cu, ... va s& dugc mi hoa bang ngdn ngit HTML
(HyperText Markup Language). Dé noi dung linh hoat nhu vay can c6 su két hop bai ngon
ngir kich ban phia may chil. Cac ngon ngir duge hd trg phd bién nhu 1a: Active Server Page
(ASP), Javascript, PHP, Python va Ruby.

Bén canh d6 WebServer con c6 cac tinh ning nang cao nhu phan phdi tai truy cap dén
nhiéu server khac nhau dé t6i vu hiéu suat (Load Balancing) hay cho phép chay nhiéu trang

web cung mot server ao (Virtual Hosting),

Web server dong vai trd quan trong trong nhiéu linh vuc va ing dung khac nhau trong
doi séng thuc té. Moi nguoi thuong st dung dé xay dung cac ing dung web, website, san
thuong mai dién ttr, blog va cac ung dung khac lién quan dén truy cap trén mang Internet.

Bén canh do, cac cong ty, té chirc va cd nhan ciling st dung WebServer dé chia sé tai
nguyén trén mang ndi bg, quan ly dir li¢u va mo cac nén tang hoc truc tuyén. Tham chi,
WebServer c6 thé duoc nhing trong mét thiét bi nhu 13 may ghi anh k¥ thuat sb, vi diéu
khién dé ngudi dung c6 thé giao tiép voi thiét bi thong qua trinh duyét web hodc tng dung
moi ltc, moi noi. Mot sb WebServer duoc sir dung phé bién hién nay: Apache, Nginx,
Microsoft Internet Information Services (1IS), LifeSpeed, Node.js....

2.6. Quan ly co so dir liéu

MySQL Ia mot h¢ quan tri co sé dir liéu quan hé (RDBMS) dugc st dung rong rai trén
toan cau, sir dung ngdn ngir truy van c6 ciu tric SQL. Vi MySQL, 1ap trinh vién co thé
tao ra cac ung dung manh me¢, c6 kha nang xu 1y, luu trit, truy xuét dit liéu mot cach hiéu
qua. Bang nhing 1énh don gian, MySQL gitip nguoi dung tao va quan 1y cac co so dit lidu
¢6 quy mé 16n mot cach dé dang va dang tin ciy. MySQL cung cap mot loat tinh ning mang
lai hi€u qua cao nhu:

- HO6 tro da dang ngon ngir 1ap trinh phé bién nhu Python, Java, C#, cac loai dir li¢u
nhu sb, chudi, ngdy, thang....

- Kiém soat chinh sach ngudi dung thong qua co ché quan Iy quyén truy cap.

- C6 kha nang tang cuong va mo rong dir li¢u.

- Co thé xir Iy lwong 16n cac truy vin dén co so dit liéu cung lic ma khong lam suy
giam hiéu suét.

Véi su tién ich va da dang cac tinh ning, MySQL duoc cong dong 16n cia cac nha phat

trién, chuyén gia, nguoi ti€u dung tin tudng st dung va dugc cai tién lién tuc. Do do, n6 da

Sinh vién thuc hién: Pham Van Danh Huong dén: TS. Truwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

tré thanh hé co sé dir liéu manh mé&, dang tin cdy cho cac Gmg dung web, giao dién diéu
khién danh cho cic doanh nghiép.

Su tuong tac gitta WebServer va MySQL:

WebServer va MySQL thudng hoat dong cing nhau dé bo tro, cung cp cac dich vu
web dong va quan 1y, truy xuat dit liéu. Sau khi nhan yéu ciu truy cap dir liéu dong tir khach
hang nhu 1a thong tin ngudi ding, bai viét, WebServer gii ma phia server (PHP, Python,
Ruby....) dé gtri cac truy van SQL dén co so dit liéu MySQL.

Sau d6, MySQL s& nhan truy van, thuc thi va tra vé két qua cho Web, va may chu s&
st dung chung dé tao ndi dung dong theo mong mudn. Sy két hop ndy mang lai nhiéu loi
ich vé hiéu suét, kha nang quan 1y dir liéu, d6 bao mat cao va trai nghiém ngudi ding, giup

xdy dung cac ung dung web linh hoat va hi¢u qua.

Sinh vién thuc hién: Pham Van Danh Huong dén: TS. Truwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

CHUONG 3 GIAI PHAP CHO HE THONG NHA KHO THONG MINH

3.1.So d6 cong nghé va giii phap cho quy trinh hoat dong ciia hé thong
3.1.1. So dé cong nghé ciia hé thong

Sau khi tim hiéu va nghién ctru cac cong nghé va co sd 1y thuyét, nhom dé xuat xay
dung nha kho théng minh c¢6 so d6 nguyén 1y chi tiét ctia toan hé thdng duoc trinh bay trong
hinh v€ sau (Hinh 3-1).

KHO A KHO B
A T A
7A sa []on 78 88 || °B
4A 5A 6A
CB3 . c=m=mN 1A 2A 3A
webcam

B ,:C‘én/loadcell ?
N~ L

Hang vao 74 Bang tai
17 1/

CB2 CB1

Co cadu nang ha Ké hang dau ra

Hinh 3-1. So d6 cong nghé cia hé thong.

Hé thdng nha kho théng minh bao gébm mét bang tai dau vao chiu trach nhiém vén
chuyén hang tir bén ngoai dén vi tri ctia co cAu nang ha, & dau bang tai c6 gan mot bo cam
bién can ning (loadcell) va mot cam bién tiém can (CB2) dé xac dinh cin ning va su xuét
hién cua hang hoa, cudi bang tai ciing lip dit mot cam bién tiém can (CB1) dé ding bing
tai khi hang dén va mot webcam dung dé quét ma QR di duogc dan trén thung hang, muc
dich 1a dé phan loai hang hoa theo khu vuc sé& giao hang.

Heé thdng c6 hai ké hang riéng biét A va B mdi ké bao gom 3 x 3 6, mdi ké hang s& luu
trtr hang héa cho mot khu vuc nhét dinh. O gitta hai ké hang nay, c6 dat mot co cAu nang
ha ASRS dé tu dong 1ay hang tir bang tai dau vao dé dua dén cac 6 trong ké hang ciing nhu
lay hang tir ké hang dua ra bang tai dau ra.
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Pé tai: Thiét ké hé thong nha kho thong minh

3.1.2. Quy trinh hoat dong cvia khdau phan logi trudc khi luwu kho

Khi hé théng duogc khoi dong, hé théng tién hanh dua co ciu nang ha vé vi tri Home,
tiép dén méi tién hanh cac quy trinh ké tiép. Quy trinh hoat dong ctia khau phan loai dién
ra qua cac budc sau:

- Hang hoa sé& duoc dit 1én cam bién loadcell ¢ dau bang tai, cung luc 46 CB2 s&
phat hién c6 hang va bat dau quy trinh dém, sau 3 gidy thi bang tai s& hoat dong,
trong 3 gidy nay cam bién loadcell s& giri tin hidu vé bo khuéch dai va tir bo khuéch
dai giri vé bo diéu khién dé xir 1y, néu khdi luong loadcell do dugc < 0.3 kg thi
phan loai hang co khoi lugng nhe, néu khdi lugng 16n hon hoac bé“mg 0.3 kg va
nho hon 0.55 kg thi phan loai hang c6 khdi lwong trung binh va khdi luong 16n
hon hoic bang 0.55kg thi phan loai hang c¢6 khéi luong ning.

- Khi thung hang di chuyén dén cubi bang tai, CB1 s& phat hién c6 hang va cho
dirng bang tai lai. Lic nay webcam s& quét md QR dan trén thung hang, néu ma
QR quét duogc c6 giad tri & 2 ki tu dau 1a “LC” thi phan loai hang 1a khu vuc Lién
Chiéu, con “HC” thi phan loai hang 1a khu vuc Hai Chau.

- Trong pham vi d¢ tai, nhom gia thiét chi phan loai cho 2 khu vuc 1a Lién Chiéu
va Hai Chau. Nén ¢ khau phan loai thu dugc céc loai hang theo khu vuc va can
nang sau:

+ Khu vyc Lién Chiéu: hang nhe, hang trung binh, hang nang.
+ Khu vuc Hai Chau: hang nhe, hang trung binh, hang néng.
3.1.3. Quy trinh hoat dong cua khdau luu kho
Khi hang hoa dung tai cudi bang tai, két thic khau phan loai, khu vyc phan loai cua
hang ho4 di duoc xac dinh (Lién Chiéu hodc Hai Chau) va loai hang (ning, trung binh hoic
nhe). Hé thong sir dung co cau nang ha dé diéu phdi luu kho twong tng tai kho A (ddi véi
Lién Chiéu) hodc kho B (d6i v6i Hai Chau).
Tuy theo loai hang, hé thong s& kiém tra vi tri trong theo ting twong tng:

- Téang 1: Hang ning.

- Tang 2: Hang trung binh.

- Tang 3: Hang nhe.

Néu con vi tri trong, co ciu nang ha sé& lay hang tir bang tai, dua vao kho theo thir tu tir
ngoai vao trong va ghi lai thoi gian luu kho dé tinh toan thoi gian ton kho ciia khdi hang.

Néu tang twong (mg da ddy, hé thong phét canh bao va chuyén hang ra ké hang dau ra.
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Pé tai: Thiét ké hé thong nha kho thong minh

3.1.4. Quy trinh hoat déng ciia khdu xudt kho
Khi c6 1énh xut hang tir nguoi van hanh, hé thdng s& xac dinh khu vuc (Lién Chiéu
hodc Hai Chau) va loai hang (ndng, trung binh hoac nhe), tir d6 thuc hién Xuét hang tir kho
tuong tng (kho A véi Lién Chiéu, kho B v6i Hai Chau).
Co cdu nang ha s& truy cép tang chira hang twrong tng:
- Téang 1: Hang ning.
- Tang 2: Hang trung binh.
- Tang 3: Hang nhe.
Hang duoc ldy ra theo thir ty tir ngoai vao trong, sau d6 dua ra ké hang dau ra, dong
thoi hé thong s& ghi lai thoi gian xuét kho ctia khéi hang.
3.1.5. Quy trinh hoat dong ciia khdu diéu khién va gidm sdt
Hé théng giam sat va diéu khién hoat dong mot cach lién tuc va song song nhau thong
qua Webserver.
- Haé thong diéu khién:

+ Cho phép diéu khién tir xa toan bd quy trinh van hanh. Cac chitc ning diéu
khién dugc phan quyén rd rang theo vai tro cia ngudi van hanh nham dam bao
tinh bado mat va linh hoat trong quan ly.

+ Thuc hién cac ché d6 diéu khién Auto/Manual, ...

- Hé théng giam sat:

+ Giam sat cac cam bién (CB1, CB2, CB3), can Loadcell va webcam dé nhan
dién hang hoa, xac dinh khdi lugng va phan loai khu vuc giao hang.

+ Theo dbi trang thai ctia co cdu nang ha dé dam bao quy trinh 14y va tra hang
dién ra chinh xac, an toan.

+ Cap nhat tinh trang kho theo tho1 gian thyc: ) lugng hang hién co, thoi gian
lwu kho va céc vi tri con tréng.

+ Phat hién va canh bao kip thoi cac su ¢6 nhu: sai ma QR, vuot khdi luong cho
phép, kho day hodc 15i thiét bi. TAt ca cac sy cb déu dugc ghi log dé phuc vu
truy vét va xir 1y.

3.2.Lwu d6 thuét toan diéu khién cho cic khéu
Tir nguyén 1y hoat dong cua cac khau da trinh bay & trén, qua trinh diéu khién hoat
dong cua tung khau dugc thyc hién qua cac thuat toan cu thé tuong trng duoc gidi thi¢u

tiép theo sau day.
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Pé tai: Thiét ké hé thong nha kho thong minh

3.2.1. Lwu dé thudt todn ciia quy trinh phan logi
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Hinh 3-2. Luu dé thudt todn khéu phan logi.
Gidi thich luu do:

Pau tién, 3 truc X, Y, Z s& trd vé vi tri Home dé chuan bi cho chu trinh phan loai. Sau
d6 hang s& duoc dit 1én bang tai, néu cam bién 2 (CB2) phat hién c6 hang trén bing tai thi
cung luc do s€ co 2 su kién xay ra:

- Loadcell ¢ dudi bang tai s& do khdi luong hang héa ma CB2 phat hién duoc, tiy
theo khéi lugng ma loadcell thu duge sé phan chia thanh hang nhe, hang trung
binh va hang nang.
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Pé tai: Thiét ké hé thong nha kho thong minh

- Timer s& bat ddu dém 3 gidy, sau do thi bing tai méi hoat dong dé dwa hang hoa
dén chu trinh ké tiép. Muc dich cuia viéc cai timer ndy 1a vi nhom sir dung cam
bién loadcell tinh nén can c6 du thoi gian dé loadceell xac dinh dugc khéi lugng
ctia hang hoa ciing nhu du thoi gian dé bo hang 1én bang tai.

Khi hang chay dén cudi bing tai, cam bién 1 (CB1) s& phat hién c6 hang, luc d6 bang
tai s& dimg lai dé Camera quét ma QR dan trén thung hang, néu camera quét duoc 2 ki tir
dau cua ddy ma QR 13 “LC” thi hang d6 thudc khu vuc Lién Chiéu, néu 1a “HC” thi hang
d6 thudc khu vuc Hai Chau, néu khong phai ca 2 truong hop trén thi duwa dén khau xir 1y
16i va két thiic qué trinh phan loai.

3.2.2. Lwu dé thudt todn quy trinh quét ma QR
(ot aa )
b

—

In ra "K&t nds thanh

cong”
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A 4
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Hinh 3-3. Luu d6 thudt todn quy trinh quét ma OR
Giai thich quy trinh:

Bit dau quy trinh, kiém tra dia chi ctia PLC, néu kiém tra khong c6 dia chi IP hoac dia
chi IP sai thi in ra “Két ndi that bai”. Néu kiém tra dang IP thi s& két n6i voi PLC vainra
“Két ndi thanh cong”. Sau d6 1a quy trinh camera thu hinh 4anh va loc nhiéu hinh anh, tiép
dén kiém tra dir liéu cua QR va truyén dtr 1iéu thu duoc cho PLC.

3.2.3. Lwu dé thudt toin khéu lwu kho
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Pé tai: Thiét ké hé thong nha kho thong minh
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Hinh 3-4. Luu dé thudt toan khéu leu kho.
Gidi thich lwu do:
Khi c¢6 1énh nhap hang (Ché d6 Auto), néu CB1 = 1 (tirc cudi bang tai dang c6 hang)
va dua vao dit liéu tir khau phan loai néu 1 hang thudc khu vuc Lién Chiéu:
- Hang nhe: B diéu khién trung tdm s& kiém tra c6 6 hang nao trong & tang 3 kho

A khong, néu c6 vi tri trong thi co cau nang ha s€ dua hang tir bang tai vao dén 6
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Pé tai: Thiét ké hé thong nha kho thong minh

trong da kiém tra va danh ddu 6 da c6 hang, sau d6 co cdu ning ha trd vé vi tri
Home (lap lai chu trinh nay d6i voi loai hang trén), néu khong c6 6 tréng o ting 3
thi s& canh bao tang 3 da dy va chuyén dén quy trinh xur 1y 16i sau d6 két thac
chu trinh.
- Hang trung binh: Tuong tu nhu hang nhe, nhung hang héa s& duogc luu trit ¢ tang
2.
- Hang ning: Thuc hién twong ty nhung hang hoa s& duoc luu trit & tang 1 vi hang
nang phai dugc sip xép & dudi thap.
Tuong tu ddi véi hang thudc khu vuc Hai Chau, nhung kho B s€ 1a kho luu trit ciia hang
hoa thudc khu vuc nay.

Néu co ciu nang ha da dwa hang vao 6 da kiém tra nhung 6 d6 khong nhan dugc hang
thi s& bao 15i 6 khong nhan duoc hang va chuyén dén quy trinh xir 1y 15i.

Ké tir lac hang ¢ bang tai dugc co cAu nang ha léy di cho dén lac hang duogc dat vao 6
d3 kiém tra trudc d6 s& 1a mot khoang thoi gian xac dinh trude (tiy ting 6 thi khoang thoi
gian d6 sé& khac nhau) néu sau khoang thoi gian nay ma cam bién CBi ¢ 6 d6 (giai sir ¢ dé
tai nay 1a CB3 cho 6 1A) khong phat hién hang thi s& bao 16i 6 khong nhan duoc hang va
chuyén dén quy trinh xtr 1y 15i.

3.2.4. Lwu dé thudt toan khéau xudt kho
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DA tai: Thiét ké hé théng nha kho thong minh
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Hinh 3-5. Luu dé thudt toan khéu xudt kho.
Gidi thich lwu do:
Khi c6 1énh xuit hang (ché dd Auto), ngudi van hanh s€ chon khu vyc va khdi luong
cua hang can xuét, néu 1a hang thu¢c khu vuc Lién Chiéu.
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Pé tai: Thiét ké hé thong nha kho thong minh

- Hang nhe: B9 diéu khién trung tdm s& kiém tra sy ton tai clia hang hoa & tang 3
kho A khéng, néu co hang thi co cdu nang ha sé& liy hang tir 6 dd kiém tra va dua
ra ké hang dau ra, sau d6 danh ddu vi tri da tréng cho 6 hang vira xuét, tiép dén co
ciu nang ha s€ tro vé vi tri Home (chu trinh nay s€ thyuc hi¢n cho dén khi hang hoa
& tang 3 duoc 1ay ra hét).

- Hang trung binh: Twong tu nhu hang nhe nhung co cdu nang ha s& lay hang tir
tang 2 kho A.

- Hang nang: Tuong ty nhu 2 loai hang trén nhung hang & ting 1 kho A sé& dugc
dua ra dén khi hang hoa ¢ tang nay trong.

Nhitng quy trinh twong tu s& dién ra ¢ kho B néu nhu ngudi van hanh chon xuét hang

0 khu vuc Hai Chau.

3.2.5. Lwu dé thudt todn ciia quy trinh phin quyén va truy cdp Webserver
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Hinh 3-6. Liuru d6 thudt todn quy trinh phdn quyén va truy cdp Webserver.
Gidi thich lwu do:

Khi nguoi ding truy cdp vao duong dan dén trang web thi trang ding nhap s& duoc
hién thi, lac nay ngudi dung can dung tai khoan phu hop dé dang nhép:
- Quan tri vién: néu dang nhap bang tai khoan cila quan tri vién thi s& c6 quyén thao

tdc toan by cac chirc nang trén trang web: di€u khién cac nut an start, stop,
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Pé tai: Thiét ké hé thong nha kho thong minh

auto/manual, ... va c¢6 thé xem duoc lich sir nhap/xuét hang ciing nhu thong tin
cua hang hoa.
- Nhan vién giao hang: néu dang nhap bang tai khoan nhan vién giao hang thi chi
6 thé xem dugc thong tin hang hoa va diéu khién xuat hang theo khu vuc va khéi
luong.
3.2.6. Lwu dé thudt todn quy trinh xir Iy 16i
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Hinh 3-7. Luu do thudt toan quy trinh xu ly o
Gidi thich lvu do:
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Pé tai: Thiét ké hé thong nha kho thong minh

Khi c6 1énh nhap hang (co cau nang ha & vi tri Home), néu CB1 = 1 thi hang dang dirng
& cudi bang tai, lic ndy camera s& nhan dién va quét QR trén thung hang.

- Néu phat hién ma QR nhung ma QR d¢ sai (vi du nhu do dai ma hoac 2 ki tu dau
khong phai “LC” hodc “HC”) thi dén bao 16i LF1 = 1 va co cdu nang ha s& dua
hang 18i nay dén kho hang chira cac kién hang 16i (nhung trong pham vi dé tai thi
nhom sé& gia st kho hang chua cac kién hang 16i nay 1a ké hang dau ra). Sau d6 co
cAu nang ha s& quay vé vi tri Home doi 1énh.

- Néu mi QR d3 phat hién 13 hop 18 thi kiém tra ting ma hang s& dugc dua vao con
chd tréng khong.

+ Néu khong con chd trong thi bao 15i ting twong tmg di day va co ciu nang ha
s& xr Iy hang nay dua ra ké hang dau ra (gia sir ké hang dau ra la kho hang du
phong). Sau d6 co cau nang ha s& quay vé vi tri Home doi 1énh.

+ Néu tang tuong tng con chd trong thi co ciu nang ha sé& dua hang vao 6 da
kiém tra trong thoi gian da xac dinh trude (tiy ting 6 thi khoang thoi gian d6
s& khac nhau) néu sau khoang thoi gian ndy ma cam bién CBi ¢ 6 d6 (giai st &
dé tai nay 1a CB3 cho 6 1A) khong phat hién hang thi bao 16i 6 khong nhan
dugc hang (LF =1) va co cau nang ha s& duoc ding lai, khi 4n niit Reset (LF =
0) thi co cdu nang ha quay vé vi tri Home doi 1énh.

- Néu CBI = 1, nhung sau 3 gidy camera van chua quét dugc ma QR thi s& béo 16i
khong phat hién dugec ma QR (LF = 1), co cau nang ha s& dua hang 16i nay dén ké
hang dau ra (gia st 12 kho hang chua céc kién hang 18i) sau d6 quay trd vé vi tri
Home (LF = 0) doi 1énh.

3.2.7. Lwu dé thudt todn quy trinh xi Iy ton kho
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Pé tai: Thiét ké hé thong nha kho thong minh
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Hinh 3-8. Luu d6 thuat toan quy trinh xtr Iy ton kho.
Gidi thich luu do:

Khi ¢ 1énh nhap hang, co ciu nang ha s& dwa hang hoa vao 6 da kiém tra, khi cam bién
phat hién hang hoa tai 6 twong tmg phat hién c6 hang thi bo diéu khién s& luu lai thoi gian
ngay lac do 1a thoi gian luu kho.

Néu c6 1énh xuét kho, co ciu nang ha dua hang dén ké hang du ra, lac nay thoi gian
xuat hang s& dugc bo diéu khién luu lai. Khoang thoi gian ké tir lac luu kho dén xuat kho
goi 14 thoi gian ton kho cta hang héa.

Néu thoi gian ton kho (T) 16n hon 500 gidy (trong pham vi dé tai) thi bo diéu khién
phat canh béao t6n kho, néu an chon x4c nhan xtr 1y thi co cdu nang ha s& 1ay hang lai 6 dang

¢6 canh bao ton kho dua dén kho hang ton kho.
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Pé tai: Thiét ké hé thong nha kho thong minh

CHUONG 4 THIET KE VA TINH CHON THIET BI

4.1.Yéu ciu chung ciia hé thong
Trong pham vi dé tai, m6 hinh mé phong thuc nghiém can phai dam bao nhimg yéu
cau nhu sau:
- Céc thiét bi, linh kién duoc st dung phai thong dung, dé dang thay thé.
- Viéc dau ndi phan cing, dién phai dé dang.
- Thao tac van hanh mé hinh don gian, nhung bam sat thyc té trong cong nghiép.
Hé théng c6 mot sb yéu cau sau:

C6 md hinh cta hé thong diéu khién giam sat khau phan loai, khau nhap/xuét kho.

Thiét ké giao dién danh cho nguoi van hanh, nhan vién giao hang va gidm sat hé

thdng trén Webserver.

Xay dung chuong trinh quét ma QR.
Thuyc hién lap trinh trén S7-1200.

Thu thip va quan 1y dit liéu bang SQL.
4.2. Thiét ké hé thong

4.2.1. Gidi phdp co céu truyén dpng

Co céu nang ha: Cau trac cta hé théng luu kho 1 d6i xtng nhau theo cau tric ting, voi
3 ting twong tmg cho 3 loai hang hoa nhe, vira va nang. Co cau nang ha s& duogc lip ¢ giita
hai ké hang. Vi vdy, co cdu chuyén dong cho khau nhap/xuat kho sé& 13 chuyén dong nhu
cac huodng cua truc toa do XYZ.

Céc co cau cua hé thdng déu 1a chuyén dong tinh tién, va trén thyc té co rat nhiéu cau
tric truyén dong tao ra chuyén dong tinh tién nhu:

Truyén dong dai:

Truyén dong dai 1a loai co cdu truyén dong ma sat str dung day dai dé truyén lyc giira
cac truc. Cu tao gom: D4y dai, rong roc, truc. Hoat dong theo nguyén 1y, khi truc dan quay
thi nho Iyc ma sat gitra ddy dai va truc dan 1am cho truc bi dan quay theo.

Uu diém:

- Hoat dong hiéu qua trong nhiéu hé théng yéu cau tbc do va cong suat khac nhau.

Day dai truyén dong dé dang béo tri.

Do bén kéo cao, chiu duge nhiing thay doi dot ngot vé tai trong.

Hoat dong tron tru.

Nhwoc diém:
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Pé tai: Thiét ké hé thong nha kho thong minh

- Day dai theo thoi gian s€ bi mon.
- Sir dung trong méi trudng am wdt thoi gian dai s& lam cho day dai bi muc. Dan

t6i hu hai bo truyén dong.

Hinh 4-1. Co cdu truyén déng dai.

Truyén dong Vitme — Dai éc bi:

Truyén dong Vitme — Dai ¢ bi 14 loai co cau truyén dong bién ddi chuyén dong quay
thanh chuyén dong tinh tién theo co cdu dai dc bi. C4u tao gdm: truc vitme va dai ¢ bi
vitme.

Uu diém:

- Do chinh x4c cao, ti s6 truyén 16n.
- Truyén dong ém, truyén luc 1on.
- Thiét ké gon, gia cong d& dang.

Nhuoe diém:

- B banh rang bi bao mon boi ma sat sau khi sir dung trong thoi gian dai.

Hinh 4-2. Co cdu truyén déng Vitme — Pai ¢ bi.

Truyén dong ray trwot tron:
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Truyén dong ray truot tron 1a loai co cdu truyén dong ma ray truot s& duge cb dinh tai
mot vi tri ma con truot gitp cho cac thiét bi gén trén d6 co thé di chuyén trén thanh truot.
Céhu tao gém: Ray truot, con trugt, géi do.
Uu diém:
- B truyén dong c6 cau truc don gian, d& dang lap dit.
- Hiéu qua tot
- Gia thanh ré.

Nhuoc diém:

- Thanh ray dé giy, cong vénh theo thoi gian.

Hinh 4-3. Co cdu truyén dong ray trueot tron.

Dua véo cac uu diém va nhuoc diém cta cac co ciu truyén dong, nhém di chon phuong
an: co cau truyén dong vitme — dai ¢ bi cho truc X, co ciu truyén dong dai cho truc Y va
Z cho co ciu nang ha
4.2.2. Lwa chon gidai phap cho dong co

Trong cac hé thong didu khién doi hoi su chinh xac cao, dé dap Gng duoc diéu nay
thuong thi nguoi ta s€ chon dong co bude va dong co servo. Pbé chon dong co phu hop véi
mo hinh nhom dya vao bang so sanh 2 loai dong co dé chon.

Bang 4.1. So sanh dong co buoc va dong co servo.

Pong co budc Pong co servo
Mach Driver Don gian Phtrc tap
Nhiéu va run , 2 L
R g Dang ké Rat it
dong
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Téc dd Cham (t6i da 1000 — 2000 rpm) | Nhanh (t6i da 3000 — 5000 rpm)
Hién twong r A 2 .
trwrot buéc Co thé xay ra Kho xay ra
Phwong phap \ , \ .
didu khidn Vong ho Vong kin
Gi4 thanh Ré Dit

(Duong link tham khdo: https://cnc24h.com/so-sanh-su-khac-nhau-giua-dong-co-buoc-va-dong-co-servo)

L)
Doéng co servo

Hinh 4-4. Bong co servo va dong co budc.

Véi nhitng yéu cau cho mot hé théng luu kho duogc dat ra thi viéc str dung dong co servo la
uu tién, tuy nhién voi quy mo ciia mo hinh mé phong thuc nghiém thi viéc st dung dong
co servo s& rat tén chi phi. Do d6, nhom chon dong co budc cho viée diéu khién céc truc
clia co cdu nang ha.
4.2.3. Thiét ké co khi cho hé thong

Dé thiét ké ban v& co khi cling nhu mé hinh 3D cho hé théng, nhém ding phan mém
Solidworks dé thiét ké cho toan bo hé thong.
4.2.3.1. Thiét ké khung luu kho

Khung chtra cac vi tri dé luu kho dugce nhom st dung vat li¢u la st vuong 10x10 mm,
duoc ¢b dinh va két ndi v6i nhau bai cac ke vudng va dc. Kich thude mdi 6 1a 180x167

mm, cac gia ké hang co kich thude 1a 20mm, toan b kich thude khung nhu hinh 4-5.
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Hinh 4-5. Kich thuoc bo khung luu kho.

4.2.3.2. Thiét ké co ciu néng hg
Khau nhap/xuat kho c6 2 ké chira hang dbi xtrng nhau, nén co cau nang ha s€ duoc dat

¢ gitra hai k¢ hang. Do d6, nhom st dung co cau gém 3 truc X, Y, Z vén hanh lién két nhau
dé dua hang dén vi tri duoc cai dat. Co cau nang ha c6 hanh trinh hoat dong nhu céc hinh
4-6, hinh 4-7 va hinh 4-8:

- Hanh trinh truc X: 1000mm.

- Hanbh trinh truc Y: 380mm

- Hanh trinh truc Z: 710mm.

Hinh 4-6. Hanh trinh truc X.
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5 3 i {__ —
AVEITOUY \\I\‘Q\l\\!\!“!Ql\ﬂ\\\\l\.!i!

Hinh 4-7. Hanh trinh truc Y.

Hinh 4-8. Hanh trinh truc Z.

4.2.3.3. Thiét ké bing tdii

Hé théng c6 mot bang tai 2 line dau vao c6 kich thude 200x600mm (kich thudc ciia 2
line 12 2x40mm), v&i viée st dung khoi hang kha nhe va dé phu hop voéi kich thude cua
bang tai cho nén nhom chi sir dung dong co 24VDC dé diéu khién bang tai.
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Hinh 4-9. Két cau Bang tdi dau vao.

4.3. Thiét ké phan dién
4.3.1. So dé giao tiép ciia cdc thiét bi trong hé thong

Vé tong quan, so d6 mo ta cac giao ti€p vao ra cua h¢ thong dugc trinh bay nhu sau:

Chu thich
K&t néi USB
Loadcell »| BS khuéch dai Cam bién quang, Péng co DC Tin hiéu dién
nut nhan
l K&t ndi Ethernet
ben bao
HTTP PLC .
Webserver S$7-1200 1214C DCDCDC ~
. bong co
Driver .
budc
May cha | 1 Switch
Camera HMI
Nguén
24VDC

Hinh 4-10. So do khoi chitc ndng ciia hé théng.

- Khéi ngudn: c6 chirc niang nhu trai tim cua hé théng cung cip ning lugng cho
toan bo céac thiét bi diéu khién ciing nhu co cdu chip hanh hé thong.

- Khéi PLC: 12 bo nio trung tdm cua h¢ théng, PLC 1a noi luu trir chuong trinh, c6
chtrc ning didu khién hé thong cac thiét bi bang tin hiéu dién ap qua d6 van hanh
hé théng theo diing yéu cau ngudi dung dit ra.
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- Khbi nat an, dén bao: 1a cac thiét bi diéu khién cling nhu xac dinh trang thai cta
hé thong.

- Khéi camera - may tinh, cam bién loadcell - bd khuéch dai: 1a cac thiét bi gitp
phan loai hang hoa dau vao dé xac dinh vi tri hang hoa s& dat trong kho.

- Khéi dong co DC: 1a co ciu chép hanh cua hé théng, c6 chire nang thyc hién cac
chuyén dong theo quy dao dinh trudc dé hé théng c6 thé hoat dong tron tru.

- Khéi switch: 1a khéi tao méi trudng giao tiép cho HMI, PLC va may tinh thong
qua két nbi Ethernet.

- Khéi HMI: diéu khién va thu thap tin hiéu tir PLC, 14 thiét bi thao tac diéu khién
tai hién truong, giup van hanh hiéu qua mot cach t6i da.

- Khébi driver: 1a khéi diéu khién truc tiép dong co bude, sir dung tin hiéu xung tir
PLC dé diéu khién chinh xac theo yéu cau ngudi dung.

- Khéi Webserver: 1a khoi diéu khién van hanh va giam sat hé thong tir xa thong
qua IP tinh, giup tang hiéu qua khi van hanh, gidm sat dugc céc s6 liéu thong ké
cling nhu céac su kién lich str ctia hé théng.

4.3.2. Tinh chon thiét bi cho khéau phan logi
4.3.2.1. Cim bién
Cim bién tiém cin hong ngoai:

O khau phan loai, str dung 2 cam bién tiém can héng ngoai E3F DS30C4 dé phat hién

hang hoa.
& f
Hinh 4-11. Cam bién tiém cdn hong ngoai E3F DS30CA4.
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Badng 4-2. Bang théng sé ky thudt ciia cam bién tiém cdn hong ngoai E3F DS30C4.

bién ap hoat dong 6 -36VDC

Khoang cach phat hién 10-30cm

Dong kich ngo ra 300 mA

Chat liéu Nhya

Loai ngo ra NPN thuong dong
Néu: 6V

So do chan Xanh: 0V
DPen: tin hi€u ngd ra

Kich thuéce 18 x 70 mm

Cim bién Loacell (1kg):
Cam bién loadcell dung dé xac dinh dugc khdi luong, luc tic dong 1én nd tir d6 c6 thé

phan loai dugc cac vat thé thanh cac khoi luong khac nhau.

Hinh 4-12. Cam bién loadcell (1kg).

Bang 4.2. Bang théng sé kj thudt ciia cam bién loadcell (1kg).

bién ap hoat dong 5V DC
Tai trong ti da 1 kg
Tin hiéu dau ra Dang vi sai
D0 nhay 1.0- 1.5 mV/V
Chat liéu Hop kim nhém
So do chan Do (E+), den (E-), xanh (A+), tring (A-)
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Kich thudce 75x13x12 mm

Bo khuéch dai cho cim bién loadcell:
B6 khuéch dai loadcell JY — S60 chuyén déi tin hiéu tir loadcell sang tin hi¢u chuén
nhu 0-5V, 0-10V hoac 4-20mA.

Hinh 4-13. BJ khuéch dai JY-S60.

Badng 4.3. Bang thong sé kj thudt ciia bé khuéch dai JY-S60.

Dién 4p hoat dong 12 -24 VDC
Pién ap dau ra 0-5V, 0-10V
Dong dién dau ra 4-20mA

Do nhay 2mV/V

Chat liéu vo Nhya

Kich thudce 65x86x38 mm

4.3.2.2. Dong co DC
Pong co giam téc TG-05L-SR-CN086 ¢6 tich hop hop sé giam tdc, dugc thiét ké dé
giam toc do vong quay va toc do goc dong thoi 1am ting lwc momen xoan dé c6 thé kéo

tai 16n hon trong thoi gian dai.
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Hinh 4-14. Péng co giam téc DC TG-05L-SR-CNOSG6.
Bdng 4.4. Bang thong sé ky thudt ciia déng co DC TG-05L-SR-CNOS6.

Hang san xuat Tsukasa Electric Co.,Ltd (Japan)
Model TG-05L-SR-CN086

Di¢n ap hoat dong 24VDC

Ti s0 truyén hop s6 65:1 hodc tuong duong

Dong khong téi 75mA

4.3.2.3. Camera

Camera duoc lua chon dé thuc hién doc dit liéu QR cua san phém dau vao. Trong

de¢ tai nhom chon camera.....

Hinh 4-15. Webcam 1080p.
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Bdng 4.5. Bang thong so kjf thudt ciia Webcam 1080p.

Loai cdm bién CMOS

Ti 1€ khung hinh OFPS

Kiém soat am thanh 50Hz

Pham vi 14y nét 80cm

D0 phan giai 1920x1080 (Pixel)
Loai giao dién USB2.0

4.3.3. Tinh chon thiét bi diéu khién
4.3.3.1. Bing phin kénh ciia hé thong

Dé Iya chon loai PLC phui hop, can lap bang phan kénh ra vao dé uéc lugng dugc
tong so dau vao va dau ra.

Bang 4.6. Bang phan kénh dau vao va dau ra.

INPUT
DIGITAL
STT | Ki hiéu Dia chi ]‘t{i"
1 START 10.1 Nt nhan khoi dong, loai NO
2 STOP 10.2 Nt nhan dimng, loai NO
3 RESET 10.5 Nut nhén reset hé théng, loai NO
4 ESTOP 10.4 Nt nhan dirng khan cip, loai NC
5 AUTO 10.6 Switch 2 vi tri, loai NC
6 MANUAL 10.7 Switch 2 vi tri, loai NC
7 CBI 10.0 Cam bién phat hién hang cubi bang tai
8 CB2 11.2 Cam bién phat hién hang dau bang tai
9 CB3 10.3 Cam bién phat hién hang ¢ 6 hang 1A
10 CB HT I1.1 Cong tac hanh trinh truc X
ANALOG
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1 Loadcell IW64 | Cam can khéi luong hang dau vao
OUTPUT
DIGITAL
STT Ki hiéu Pia chi M ta
1 X Pulse Q0.0 Phat xung cho dong co truc X
2 X Direction Q0.1 Phat hudng cho dong co truc X
3 Y Pulse Q0.4 Phat xung cho dong co truc Y
4 Y Direction Q0.5 Phat hudong cho dong co truc Y
5 Z Pulse Q0.2 Phat xung cho dong co truc Z
6 Z Direction Q0.3 Phat hudéng cho dong co truc Z
7 BANG TAI Q0.6 Dong co DC
8 L RUN Q0.7 Pén bao hé thong dang hoat dong
9 L STOP Q1.0 Pén bao hé théng dimg
10 L F Ql.1 Pén bao hé thong dang 15i

4.3.3.2. Lwa chon PLC

PLC SIMATIC §7-1200 1214C DC/DC/DC:

Dua vao tinh chit ctia d6 an, sau thoi gian tim hiéu, nhom em d lua chon st dung PLC

SIMATIC S7-1200 1214C DC/DC/DC lam b diéu khién van hanh hé thng.

Ly do lya chon cua nhom dua vao vao cac tiéu chi nhu sau:

- (o6 gié thanh hop 1.

- Théng dung, dé tim kiém cac nguon tai liéu, c6 thé mo phong trén phan mém TIA

Portal.

- Nhiéu tinh nang, tich hop 10, ethernet, may chit Web, c6 thé sir dung cong ethernet

dé thuc hién nhiéu giao tiép khac nhau.

- C6 hd trg phat xung toc d6 cao dé dicu khién cac dong co budc.

- C6 14 ngd vao DI, 2 ngod vao Al va 10 ngd ra Al phu hgp véi bang phan kénh.

- C6 modun giam sat trinh trang dé phat hién sém cac hu hong co hoc.

Sinh vién thuc hién: Pham Van Danh
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| L

Hinh 4-16. PLC S7-1200 1214C DC/DC/DC
Chu thich:

(1) B phan két ndi nguon.
(2) Céc chan cim dau vao DI va AL
(3) Khe cam thé nhd.
(4) Bo phan két ndi cic modun mé rong.
(5) Cac chan cam dau ra DO.
(6) B phan két ndi PROFINET (phia truéc cua CPU).
(7) Céc den bao trang thai cua PLC va céc chan 10.
Bdng 4.7. Bang théng s kj thudt PLC SIMATIC S7-1200 1214C DC/DC/DC.

Kich thude va khoi luong 110 x 100 x 75 mm, nho gon
B0 nhé lam viéc: 50 Kb

Bo nho B0 nhé luu trir: 2Mb
B0 nhé Retentive: 2Kb

Ngo vao ra Digital 15D1, 10DO, 24VDC

Ngo vao ra Analog 2 AL, 0-10VDC

Nguon dién DC 20.4 -28.8 VDC

Vung nhé truy xuét bit (M) 4096 Byte

Module tin hi¢u mé rong 8

Board tin hiéu/ truyén théng 1

Module truyén thong 3
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B0O dém toc do cao

1 Pha 3x100KHz x 30KHz
2 Pha 3x80KHz x 20KHz

Ngd ra phat xung téc do cao

4

Truyén thong

4 cong Ethernet

Thoi gian thyc khi mat ngudn nudi

10 ngay

Thuc thi 1énh nhi phan

0.1 micro gidy/lénh

4.3.3.3. Driver diéu khién dong co buéc

Nhoém da Iya chon st dung driver TB6600 c6 kha nang cung cap dong téi 4A dé cung
cap xung diéu khién cho dong co budc.

TB6600 c6 tich hop day du cac ché d6 bao vé va deén tin hiéu canh bao gitip nguoi st
dung d& dang biét dugc 15

Driver TB6600 c6 gia thanh ré, thiét ké nho gon giup tiét kiém khong gian ta dién.

ENA SIG PIN
5V
DIR SIG PIN

PUL SIG PIN

Y e

Hinh 4-17. Driver TB6600.

Bang 4.8. Bing thong sé kj thudt Driver TB6600.

1/2,1/4,1/8, 1/16
9-40V DC

Hoat dong & ché d6 vi buée

Dién 4p ngd vao

Dong vao MAX 4A

Vi céc tinh ndng ndi trdi nhu:
- Tin hi¢u dau vao cé cach ly quang, toc do cao.

- C6 chuc ning khéa ban tu dong tiét kiém ning luong.
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- Bao v€ qua nhiét, qua dong, sut ap.
- €06 thé diéu khién dong co budc 2 pha quay va dao chiéu quay.
- C6 6 cong tac gat dung dé diéu chinh ché do phat xung va dong dinh murc pht hop
v61 dong co budec.
4.3.3.4. HMI
Man hinh diéu khién, theo ddi su van hanh ctia hé théng, thudng lip dat tai cac ti

dién tai hién truong dé dé dang diéu khién hé thong mot cach chinh xac nhat.

Hinh 4-18. HMI DELTA DOP-BO7E1435.

Bdng 4.9. Bang théng sé ky thudt ciia HMI DELTA DOP-B07E145.

Kich thudc 7 inch

D0 phan dai 800x600 pixels

Cong truyén thong 3 cong COM hd trg RS232/RS422/RS485
Tiéu chuan 1P65

Man hinh TFT LCD 65.536 mau

HO tro két ndi theo chuan | Truyén thong Ethernet
Ngubn cép 24VDC
Dong dinh muc 45mA

4.3.4. Tinh chon thiét bi cdp nguén va thiét bi chuyén mach
4.3.4.1. Khéi nguén

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Truong Thi Bich Thanh
Nguyén Vii Hoai Lam

Ho Thién Quy 43



Pé tai: Thiét ké hé thong nha kho thong minh

Nguon to ong hay con goi 12 ngudn xung, dugc thiét ké tir hinh dang gidng t6 ong dé

dé dang thoat nhiét. Vi kich thudc nhé gon, co tinh ning tan nhiét gitip ngudn dién cung

cap ludn 6n dinh, khong c6 hién tuong sut ap va thoi gian st dung kha bén vi vady nguon

t0 ong ludn 1a lya chon do61 véi cac thg dién trong cac cong trinh va du an.

Tinh toan lua chon ngudn t6 ong phu hop:

lg1 cho str dung.

Tinh toan cong suat hé thong:

Vi str dung PLC nén viéc chon ngudn c6 ap 1a 24VDC la diéu bat budc dé thuan

P=UxI=24%(0.65+3%x0.5+5+0.45+0.75+0.05) = 201.6(W)

Vi vay phai chon ngudn té ong c cong suat P >

Nhom chon b ngudn 24V-10A.

201.16

0273(W)

. -llllllil-o

Hinh 4-19. Nguon t6 ong 24V-10A.

Bdng 4.10. Bing théng soé ky thudt ciia nguon t6 ong 24V-10A.

Kich thudc 110x220x49mm
Khéi lugng 1.03kg
Chat liéu Déng, son cach dién

Dbién 4p ngd vao

220VAC

Dién &p ngd ra 24VDC
Cong suat chiu tai 250W
Dong di¢én ngod ra 10A
Pau ra 2 cap

Sinh vién thuc hién: Pham Van Danh
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4.3.4.2. Aptomat
Str dung 1 Aptomat 2 pha dé dong cat ngudn cung cip tir ngoai vao cho ngudn t6 ong,
bao vé ngén mach, chéng dong ro dién.

Nhom sur dung Aptomat MCB 25A 2P, vdi cac tiéu chi sau:
- Idm Z[mi :1'2814
- Ap dung hé sb an toan 1.5 lan: T o 21.18x1.51.92.4

- ],264

Hinh 4-20. Aptomat Chint MCB 254 2 pha.

Bang 4.11. Bang théng sé ky thudt ciia Aptomat Chint MCB 254 2 pha.

M3 san pham NXB-63H 2P C25
Dong san pham MCB NXB-63H
Sé cuc 2

Frame size 63AF

Dong dinh mure 25A

Dong cét ngan mach 10kA

4.3.4.3. Network Switch
C6 nhiéu phuong an truyén théng cho moé hinh mé phong thuc nghiém nay, nhung

nhom chon st dung switch mang dé két ndi PLC, HMI va may tinh voi mot ) 1y do sau:
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- Tinh linh hoat va mé rong: Switch cho phép nhiéu thiét bi mang két ndi voi nhau
dé dang qua cong Ethernet.

- Giao tiép ddng thoi: Cac thiét bi két ndi voi nhau thong qua switch s& c6 thé cling

luc doc/ghi dir lidu.

- Tinh 6n dinh cao: Switch mang hoat dong on dinh, it 15i.
- D@ dang céu hinh, bdo tri, gia thanh ré: Khong can cau hinh phirc tap, chi can gan

IP tinh cho mdi thiét bi két ndi véi switch 14 c6 thé giao tiép dugc voi nhau.

Hinh 4-21. Switch mang 5 cong.

Bang 4.12. Bang théng sé ky thudt Switch mang.

Thuong hiéu TP-LINK

Xuat xir China

S6 cong két ndi 5 cong RJ45
Téc do 10/100Mbps
Dién 4p vao (adapter) 100 — 240V AC
Pién 4p ra (cap cho switch) 5-12vV DC

4.3.5. Tinh chon thiét bi cho khéu lwu/xudét kho

4.3.5.1. Dong co budc Nema 23

Trong md hinh md phdng thuc nhi€ém nay, nhom stir dung 2 dong co budc size 57 va 1

dong co budc size 42.

Sinh vién thuc hién: Pham Van Danh
Nguyén Vii Hoai Lam
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Pé tai: Thiét ké hé thong nha kho thong minh

Hinh 4-22. Bong co buoc Nema 23.

Bdng 4.13. Bdng théng s6 ky thudt ciia Péng co buwde 57 va 42.

Step 42 Step 57
Goc buoce 1.8 do 1.8 do
Momen xo0in 0.5 Nm 3 Nm
S6 day 42 4
Kich thuéc mat bich | 42 x 42 mm 57 x 57mm
Cuwong do dinhmuc |1 A 2A
Dwong kinh truc 6.35 mm 8 mm

4.3.5.2. Cim bién tigm cin héong ngoqi.

Str dung cam bién tiém can hong ngoai tai cac 6 chira hang d€ nhéan biét hang c6 trong

kho hay khong. V&1 pham vi m6 hinh mo phdng thuc nghi€ém nén nhém chi dung 1 cam

bién tién can hong ngoai dé phat hién hang héa & 6 1 tang 1 kho A.

Hinh 4-23. Cam bién tiém cén h(;ng ngogi E3F DS30C4.

Sinh vién thuc hién: Pham Van Danh

Nguyén Vii Hoai Lam
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Pé tai: Thiét ké hé thong nha kho thong minh

Bdng 4.14. Bang thong sé ky thudt ciia cam bién tiém cdn hong ngoai E3F

DS30CA.
bién ap hoat dong 6 -36VDC
Khoang cach phat hién 10-30cm
Dong kich ngo ra 300 Ma
Chat liéu Nhya
Loai ngo ra NPN thuong dong
Nau: 6V
So do chan Xanh: 0V
DPen: tin hi€u ngo ra
Kich thuéce 18 x 70 mm
Sinh vién thuc hién: Pham Vin Danh Huténg dén: TS. Trwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

CHUONG 5 KET QUA VA PANH GIA MO HINH

5.1.Két qua thi cong mé hinh
5.1.1. Két qua thi cong hé thong phén loai
Bing tai ddu vao dang 2 line dé phu hop véi chuyén dong lay hang tir bang tai cua co

céu nang ha ASRS ctia mé hinh.

Hinh 5-1. Bang tdi dau vdo.

Dau bing tai dau vao co lip dat mot cam bién quang va cam loadcell dé phan loai khéi

luong hang trude khi xir Iy phan loai khu vuc ¢ cudi bang tai.

D 2

Hinh 5-2. Két qua ldp ddt cam bién loadcell.

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Ty rwong Thi Bich Thanh
Nguyén Vii Hoai Lam
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Pé tai: Thiét ké hé thong nha kho thong minh

Cudi bang tai 1ap dat mot khung d& camera dé quét ma QR tir trén cao, ngoai ra lip

thém mot cam bién tiém can dé cho dimg bang tai khi hang di chuyén dén.

Hinh 5-3. Két qua thi cong lap dat camera va cam bién tiém cdn o cudi bang tai.

Camera c6 chirc nang quét dit li¢u lién tuc, c6 vai tro quan trong trong qua trinh phan
loai trude khi luu kho. Camera duoc 1ap trinh qua Visual Studio Code bang ma Python va
gui dir liéu vé PLC.

5.1.2. Két qud thi cong hé thong luu/xudt kho

Khung kho hang c6 kich thudc hinh hop 800x600x150 mm v&i chét liéu khung bang
sat dugc danh bong son khong ri dam bao do chic chin ciing nhu tinh thAm mi.

O cac ké hang thi duoc thiét ké bang nhitng miéng nhom son tring hinh chit L véi kich
thude 150x20x20 mm. Nhitng miéng nhém nay duoc khoan c¢6 dinh trén khung sét bang b¢

dé tién cho viéc thdo d&, diéu chinh kich thudce 6 kho.

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Ty rwong Thi Bich Thanh
Nguyén Vii Hoai Lam
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Pé tai: Thiét ké hé thong nha kho thong minh

Hinh 5-4. M6 hinh kho hang ciia hé théng.

Co cau ning ha c6 3 truc chuyén dong:
Truc X:

Truc X duoc lép rap tu cac thanh ray truogt, vitme — dai dc biva?2 géi do tao chuyén

dong thang. Co cau truc X dam bao su chan chan cho toan bg co cau nang ha.

Hinh 5-5. Két qua thi ¢ong co cau chuyén dong truc X.
TrucY:
Co cAu truc Y st dung hé théng rong roc va day dai tao chuyén dong dbi xtrng cho truc
Y. Lép rap tu cac tdm nhua mica va nhya in 3D dé dam bao sy chinh x4c va an khép trong

qua trinh chuyén dong.

Hinh 5-6 Két qua thi céng co cau chuyén dong truc Y.

Truc Z:

Co ciu truc Z sir dung day dai va tAm truot con 13n véi 4 banh xe 6m thanh nhém truc
Z duoc ¢ dinh chic chin vao hop kim nhom da duogc cat CNC nam trén truc X giup vige
truyén dong tré nén dé dang va can bang, dong co cia truc Z cling duoc ¢b dinh trén truc
X.

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Ty rwong Thi Bich Thanh
Nguyén Vii Hoai Lam
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Pé tai: Thiét ké hé thong nha kho thong minh

Hinh 5-7 Két qua thi céng co cau chuyén dong truc Z.
K¢ hang dau ra:
Str dung cac thanh nhom dinh hinh d4 cat dung kich thudc lap rap dé thanh ké hang dau

ra dé hang hda sau khi dugc léy ra s¢€ dat 1én.

Hinh 5-8. Két qud thi cong ké hang dau ra.
5.1.3. Hé thong gidm sdt va diéu khién
Thiét ké giao di¢n diéu khién tir xa trén Webserver:
Webserver dugc thiét ké v6i 4 trang man hinh chinh va 1 trang man hinh dang nhap:
- Trang ding nhép, phan chia quyén truy cip vao Webserver. Cé 2 cép truy cp do

1a Quan tri vién: Co thé thao tac diéu khién va theo doi toan bd cac chirc ndng cua

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Ty rwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

Webserver. Nhan vién giao hang: Chi dugc phép truy cdp vao trang man hinh

thong tin hang hoa trong kho va chi ¢6 quyén xuit hang trong kho dé giao hang.

Forot passwond?

Hinh 5-9. Trang man hinh dang nhap.

- Trang man hinh chinh, ding dé diéu khién va giam sat cac chirc niang chinh cta
hé théng nhu khéi dong, dung, nhép/xuét hang,... S luong hang hoa, 6 tréng cling
nhu cin ning va mot s thong tin khac cua hang hoa ciing duoc hién thi trong

trang nay.

Trieomeg O hoe Rach s
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Ché 85 tim vide (5 [

B OAni Run DA Sing
- .

ME THONG Nish IOHG THOG MINK

=

Wit twpeg tng saodagr
(T "t g

Touopx

Toa )Y

Toa® 2

B e R TAETD g,qn = m ~ o wwn SEN

Hinh 5-10. Trang man hinh chinh.

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Truong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

- Trang man hinh lich str dit liéu, dung dé luu trir thong tin hang héa da nhap vao
kho: thoi gian nhap, ma san phém, vi tri luu kho,... trén SQL. Hién thi sb lugng
va biéu d6 hang nhap/xuit trong ngay, phan trim hang hoa ton kho. Ngoai ra trong
man hinh nay con cé chirc nang truy xuat dir liéu luu trit theo thoi gian va hién thi

canh bao 101 va giri email bao 161 vé dién thoai khi c6 sy co xuat hién.

"~ o

"
0 0

RANG THUY VAN L0/

Hinh 5-11. Trang man hinh lich suw dir liéu.
- Trang man hinh danh cho nhan vién giao hang, hién thi thong tin ciia hang hoa &
cac kho hang. C6 cac nit 4n diéu khién xuét hang theo khéi luong va khu vure dé

phu hop véi phuong tién nguodi nguoi nhan vién giao hang.

MEEN PHI LAY HANG

E"

MIEN PHI GIAD LA

-
—

CHIET KHAU KHI NAP XU CUA KHO

Hinh 5-12. Trang man hinh danh cho nhan vién giao hang.

Sinh vién thuc hién: Pham Van Danh Huong dén: TS. Truwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

Thiét ké giao di¢n diéu khién HMI:
- Trang ding nhap: Trang nay dé phan quyén trudc khi dang nhap vao giao dién cia
HMI, phan ndy chia thanh 2 nit dang nhap: Admin danh cho quan tri vién ding
nhap, sau khi dang nhap bang quyén nay thi c6 thé diéu khién va giam sat tat ca
cac chirc nang ctia hé thong. Con dang nhap bang quyén User thi s& c6 gii han
diéu khién nhét dinh.

J
FACH Dios
"

DE TAI: THIET KE HE THONG NHA KHO THONG MINH

..J -
Hinh 5-13. Trang man hinh dang nhdp cua HML

- Trang Operator: Trang nay bao gém céac nut Start/Stop va Auto/Manual. Trang
thai cia ca 2 kho hang ciing nhu sy van hanh ciia bang tai va cam bién & bang tai
cling dugc thé hién ¢ day. Ngoai ra vi tri cta 3 truc X, Y, Z va ) lugng ctia hang
héa trong 2 kho cling dugc thiét ké & day dé tién cho viéc theo ddi hoat dong cua
co cAu nang ha. Cac niit ¢ thanh taskbar dung dé chuyén dén cac trang twong mg

véi tén goi cua nut do.

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Ty rwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

Current Pos_X IW
CurrentPos Y = 1234567 ‘ez i B

Current Pos Z 3234557
LC Box Quantily: 12

B

0000000000004

008000

HC Box Quantily: 12 1234567 K6

| s | | x|
Hinh 5-14. Trang man hinh Operator cua HMI.

- Trang Setup: Trang nay la trang cai dit vi tri cho cac truc X, Y, Z. C6 2 cach diéu
khién d¢ 1ay vi tri d6 1a Move Jog va Move Absolute.

' PosX_1 PosZ_1
< - sk | [ werraae || | #xwzzes |
Sy PosX_2 PosZ 2
| #erneer | [wwwwEEn | [ wwerwew |
: PosX_3 Posz 3
A Lrser| W | oeeerers || [ weeea |
Speed Posy_1 PosZ_4
I [Tewanaee || [ wrararr |
. g Posy_2 _ bos
., AN N | eeeer | e |
Speed PosZ_7 PosZ_6
I #evazsr | [“wwwwnas || [ ewwwmrn |

Hinh 5-15. Trang man hinh cdi ddt vi tri bang ché do Move Jog ciia HMI.

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Truong Thi Bich Thanh
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DA tai: Thiét ké hé théng nha kho thong minh

Hinh 5-16. Trang man hinh cai dat vi tri bcfng ché dp Move Absolute ciia HMI.

- Trang Alarm: Trang nay hién thi cic canh bao 15i va Iuu lai lich sir ctia cac 16i dé

dé dang truy van lai lich su.

[ S = e

Hinh 5-17. Trang man hinh Alarm trén giao dién HML

Sinh vién thuc hién: Pham Van Danh Huong dan: TS. T ruwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

5.1.4. Ti dién ciia hé thong
Sau khi thi cong, ti dién dap tng nhitng yéu t sau:
- Puoc sap xép va di diy gon gang trong cic mang day.
- Cac dau day dugc boc nhin tén day du dé dé dang phan biét cac dau day.
- Cac dau day phai dugc ndi bang cac dau coses phu hop dé dam bao su an toan,

chac chan va tham mi.

Hinh 5-18. Bén trong tu dién.

Tir thiét ké ban dau, ti dién duogc thi cong bao gdm: 1 ngudn t6 ong 24V-10A, 1 CB
doéng cat, 1 PLC, 1 switch 5 port, 3 driver TB6600, 1 cau d4u 6 cap chan. Cac thiét bi
duogc sap xép phu hop véi thé tich luu trir ciia ti va dugc di diy gon gang trong méang cap.
Cac day duogc gén coses dé dam bao an toan va su chic chin khi két ndi véi thiét bi.

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Truong Thi Bich Thanh
Nguyén Vii Hoai Lam

Ho Thién Quy 58



Pé tai: Thiét ké hé thong nha kho thong minh

Hinh 5-19. Mat trong va mat ngoai cua cva tu dién.

Mit trude ta dién 1 hé thdng cac nit nhan, switch va dén bao bao gdm: 3 dén bao Run,
Stop, Fault, 3 nat 4n Start, Stop, Reset, 1 switch Auto/Manual, 1 nit an dung khan cép
Emegency Stop. Céc thiét bi diéu khién va giam sat tryc tiép hé théng thuc hién dung va

day du cac chic nang dam bao do 6n dinh va tinh an toan cua h¢ thong.

Hinh 5-20. Mat trén cua tu dién.

Vi su bd tri clia cac nat 4n & mat ngoai cua cua tu nén viéc lép dat HMI ¢ ctra tu la
khong kha thi, nhém chon lép dat bo khung d& HMI ¢ mat trén cua tu di¢n, déng thoi vi
tri nay cling thuan ti¢n cho viéc thao tac trén HML.

5.1.5. Két qud thi cong ciia toan by mé hinh

Mo hinh tong thé 14 su lién két ciia tat ca cac khau di thi cong trude do.

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Ty rwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

Hinh 5-21. M6 hinh tong quan ciia hé théng.

5.2. Két qua hoat dong ciia mé hinh
5.2.1. Két qua hoat dong ciia khdu phén logi
Két qua phén logi hang theo khoi lwong:
Thung hang c6 ddn ma QR duogc dét 1én ban can & dau bang tai, va sb can nhe, vira va

nang s€ duogc hién thi trén man hinh chinh cia Webserver va trang Operator cia HMI.

Hinh 5-22. Bdt hang 1én ban cdn ¢ ddu bing tdi.

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Ty rwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

B ] Trwemy Dyt noc Bacn Khoa Knoe oin faal
e
Ché d6 lam vige: —— | Kho A - Kho B
=] =} [l
|®]
ews B &

Bhbw &5 toa 0 trye X, Y. 2 theo thid glan

Hinh 5-23. Két qua hién thi khéi liwong trén giao dién Web.

Current Pos_x

Current Pos Y

current Pos Z

LC Box Quantily ,'9.',' A

HC Box Quantily: —Q‘W

Hinh 5-24. Két qua hién thi khoi lwong trén giao dién HMI.

Sinh vién thuc hién: Pham Van Danh Huong dén: TS. Truwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

Két qud phén logi hang mi OR:

Thung hang s& dimg lai tai cudi bang tai khi cam bién & cudi bang tai phat hién hang

(CBI1 = 1). Camera s& quét ma QR va hién thi hinh anh trong ctia s6 QRCode Scan, mi san

pham va s6 lugng san pham ciing s€ hi¢n trén ctra so nay.

] , . »

¥ | OR Code Scaraey ~ o

Hinh 5-26. Cira sé hién thi hinh anh md OR.

M3 QR va khu vire cua thung hang dd dugc phan loai sé hién thi trén man hinh chinh

ctia giao dién Web, vi ma QR quét duogc co 2 ki tu dau 1a “HC” khu vuc phan loai 1a Q. Hai

Chau.

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Truong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

Tiwony Dat hoe S4ch Xhoe
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Hinh 5-27. Két qua hién thi ciia md OR va két qud phdn loai khu vuec trén giao dién Web.

5.2.2. Két qud ciia khau luu/xudt kho
Két qua khédu lwu kho:

Su két hop hoat dong theo thr ty da 1ap trinh san cho cac truc X, Y, Z tao ra cic chuyén
dong muot ma dé ning ha hang hoéa dua vao kho hang. Vi tri cta co cdu ASRS s& duogc thé
hién trén biéu dd cua giao dién Webserver nham gitp nguoi van hanh theo ddi trang thai

hoat dong ciing nhur phat hién 16i ctia cac dong co.

P,

Hinh 5-28. Két qua co cdu ASRS dwa hang vao kho

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Ty rwong Thi Bich Thanh
Nguyén Vii Hoai Lam

Ho Thién Quy 63



Pé tai: Thiét ké hé thong nha kho thong minh

Khi hang da dugc co ciu ASRS dit vao 6 hang, cam bién tai 6 hang s& hién thi két qua
0 hang trén giao di€n Web ciing nhu man hinh HMI.

Trurdmeg D¢l Mo Bach Khos ¥ho hang D8 Ning 50C
Dol hoe B4 Wing DAY KHO CHUA HANG 80 1
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Hinh 5-30. Két qud theo déi hang trong kho va biéu dé theo déi vi tri 3 truc X, Y, Z trén
giao dién Web.

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Ty rwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

sox Guantiy, N rrrer¥ererrese iy’

o Quantily m‘

Hinh 5-31. Két qua theo déi hang trong kho va biéu dé theo déi vi tri 3 truc X, Y, Z trén
giao dién HMI.

Két qua khau xudt kho:

Hang s& duoc co cdu ASRS nang 1én va dua dén ké hang dau ra.

Hinh 5-32. Két qua co cdu ASRS ldy hang tir kho dén ké hang dau ra

Sinh vién thuc hién: Pham Van Danh Huong dén: TS. Truwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

5.2.3. Két qua gidm sdt va lwu triv div ligu SOL
Dt liéu dugc luu lai dudi dang bang (bang dugc tao trong Query) trong MySQL
Workbench, bang nay s& duoc hién thi trong Webserver.

[~ ey re—— - 7 x

B i v

'
t
:
3
|
[
!
[}
i
.
*
!

Ll Faldldde H e Lol g |
e -~ P b ST - o i N
e [ 9 ) ) Lo v \ & . -
R - yl_p LI alh gote sql shy
- - . (LR it bk s d
v e -
. e (hse the t r i nualty get
> & s ok for t " v posttion
. nt ] bae
.
.
\d R R @
ooy
G -
O
a%
e
s u
— dw
“
o
a%
o abgact sbinTed 3w
oy
10
rem
A O
° T3 0 i 07V 00 et ———— L -

Hinh 5-33. Dit liéu dwoc ghi trong MySQL Workbench.

Céc trang thai hoat dong , biéu do, s6 liéu hang vao hang ra va luu trit dit liéu déu dugc

hién thi 1én phan theo ddi cia Webserver.
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Hinh 5-34. Két qua hién thi cdc théng s6 va lich sir dit liéu trén SOL.

Sinh vién thuc hién: Pham Van Danh Huédng dén: TS. Ty rwong Thi Bich Thanh
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Pé tai: Thiét ké hé thong nha kho thong minh

Két qua cdnh bdo va xir Iy 16i:

Khi hé théng van hanh xay ra 15i, thi ngay 1ap tirc s& c6 cac canh bao vé Webserver,
HMI va ca Email cta ngudi van hanh, dong thoi hé thdng s& ty dong xir 1y céac 13 trong
pham vi cho phép.

"]

XU LY TON KHO

ho
. quy9517@gmail.c...
' dén pdanh.26.03, tai -
at Dich sang Tieng Vigt
Hinh 5-36. Canh bdo 16i hang trong kho dd day vé Email.
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Pé tai: Thiét ké hé thong nha kho thong minh

Khi c6 16i day hang trong kho thi co cdu ASRS sé& ngay lap tirc dua thung hang d6 dén
kho hang dy phong (ké hang dau ra).
Két qua theo doi va xi¢ Iy ton kho:

S6 luong hang héa trong kho s& dugc truc quan hoa bang cac biéu db. Khi c6 hang hoa
t6n kho trong kho hang vuot qua thoi gian quy dinh thi giao dién Web s& nhan duoc thong
béo vi tri hang dang ton kho. Luc nay dé xir 1y ton kho thi ngudi van hanh chi can thao tac
& phan giao dién xu 1y ton kho. Hang ton kho s& dugc co cdu ASRS dua dén kho hang chira
hang ton kho.
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Hinh 5-37.Biéu do theo déi ton kho va giao dién xit Iy ton kho trén giao dién Web.

Thoi gian hang nhap kho va xuat/nhap kho s& duoc luu vao SQL tir d6 co thé biét duoc
thoi gian hang héa da ton kho.

Sinh vién thuc hién: Pham Van Danh Huong dén: TS. Truwong Thi Bich Thanh
Nguyén Vii Hoai Lam
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KET LUAN

Trong bdi canh cong nghiép 4.0 phat trién manh mé, viéc thiét ké va xay dyng mé hinh
nha kho théng minh 12 mot hudng di tat yéu, dap Gmg nhu cau ty dong hoa trong linh vuc
quan 1y kho bai. D6 an “Thiét ké hé thong nha kho thong minh” da hoan thanh cac muyc tiéu
dé ra, bao gdm viéc nghién ctru, thiét ké va trién khai hé thong mo phong véi kha nang tir
dong phan loai, luu kho, xuét kho va giam sat hoat dong kho hang thong qua Webserver.

Cic két qua ndi bat dat dwoc gom:

- Xay dyng m6 hinh nha kho c6 tinh thyc tién cao, van hanh theo nguyén Iy ASRS
két hop vé6i xtr Iy anh va ma QR nhidm phan loai hang hoa tir dong.

- Thiét ké va lap trinh hé thong diéu khién trung tdm sir dung PLC S7-1200, gitp
giam sat va diéu khién toan b mé hinh.

- Xay dung giao dién giam sat truc quan trén Webserver va HMI, hd tro nguoi
dung theo doi trang thai kho, vi tri hang, canh béao 16i va truy xuét dit liéu luu
kho.

- Tich hop hé théng co sé dit 1iéu SQL dé luu trit thong tin hang hoa, lich sir nhap
xuét va cac théng sé van hanh.

Pong gop ciia dé tai:

- Ung dung thuc té trong giang day, mé phong dao tao ki thuat vién nganh ty
dong hoa.

- Cung cap giai phap tham khao cho cac doanh nghiép quy mé vira va nho trong
trién khai hé théng kho thong minh.

Kién nghi va huéng phat trién:

- Cai tién giao dién Webserver vi tinh niang théng ké, du bao ton kho bang Al.

- M6 rong mo hinh thuc té vai cac thiét bi c6 tai 16n va hé thong két ndi khong
day (Wi-Fi, MQTT).

- Tich hop robot ty hanh (AGV) nham ting tinh linh hoat trong van chuyén noi
bo.

Véi cac két qua dat duoc, nhém danh gid rang dd 4n da hoan thanh day du cac yéu
clu, mang lai gia tri hoc thuat va thyuc tién. Tuy nhién, m6 hinh van con nhiéu tiém nang

dé mo rong va cai tién trong tuong lai
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Chwong trinh xw ly anh:

15:56 13/6/25
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qr_scan_plc.py
import cv2
from pyzbar import pyzbar
import snap7
from snap7.types import Areas
import time
import struct

# Két néi PLC
client = snap7.client.Client()
try:
client.connect('192.168.08.1', @, 1) # IP PLC, Rack, Slot
if not client.get_connected():
print("Khong thé két ndi vai PLC")
exit()
except Exception as e:
print(f"L6éi khi két néi véi PLC: {e}")
exit()

# Ghi chudi ma QR vao DB211 DBX©.0
def write_qr_to_plc(qr_data):
try:
db_number = 211
start_byte = @
s7_string = bytearray(15) # max length 15
s7_string[@] = 15 # chiéu dai toi da
s7_string[1] = len(qr_data) # chiéu dai thyc
s7_string[2:2 + len(qr_data)] = qr_data.encode('utf-8"')
client.db_write(db_number, start_byte, s7_string)
print(f"Da ghi QR '{qr_data}' vao DB211")
except Exception as e:
print(f"L6i khi ghi QR vao PLC: {e}")

# Ghi 1 bit vao viung Merker (vi dy: M60.9)
def set_marker_bit(byte_index, bit_index, value):
try:
if not client.get_connected():
print("PLC khéng két néi, thir két néi lai...")
client.connect('192.168.0.1', @, 1)
if not client.get_connected():
raise Exception("Khéng thé két ndi voi PLC")

print(f"dang xir ly M{byte_index}.{bit_index} = {value}")
m_area = client.read_area(Areas.MK, @, byte_index, 1)
current_byte = m_area[@]

print(f"Trudc khi ghi, M{byte_index} = {current_byte:@8b}")

if value:

current_byte |= (1 << bit_index)
else:

current_byte &= ~(1 << bit_index)

print(f"Sau khi cap nhat, M{byte_index} = {current_byte:@8b}")
client.write_area(Areas.MK, @, byte_index, bytes([current_byte]))

# Doc lai dé xac nhan

m_area = client.read_area(Areas.MK, @, byte_index, 1)

new_byte = m_area[®]

print(f"Kiém tra sau khi ghi, M{byte_index} = {new_byte:@8b}")
if (new_byte & (1 << bit_index)) == (value << bit_index):

localhost:4649/?mode=python
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61 print(f"Xdc nhan: M{byte_index}.{bit_index} d3 dugc dat thanh {value}")
62 else:

63 print(f"L6i: M{byte_index}.{bit_index} khéng dugc dat ding")
64 except Exception as e:

65 print(f"L6i khi xir 1y M{byte_index}.{bit_index}: {e}")

66

67

68 # Bién luu s6 lugng va trang thai

69 count_LC = @

7@ count_HC = @

71 last_gr = ""

72 processed_gr = ""

73

74 # Ham x& 1y ma QR
75 def decode_qr_code(image):

76 global count_LC, count_HC, last_gr, processed_gr

77

78 gqr_codes = pyzbar.decode(image)

79 if not gr_codes:

80 print("Khong phat hién ma QR, ghi chudi rdng vao DB211, tat Me8.8, M60.1,

M6@.4, M6©.5, M518.2")

81 write_gr_to_plc("") # <--- Ghi chudi rdng vao PLC
82 set_marker_bit(6@, @, False)

83 set_marker_bit(60, 1, False)

84 set_marker_bit(6@, 4, False)

85 set_marker_bit(60, 5, False)

86 set_marker_bit(510, 2, False)

87 set_marker_bit(811,4, True)

88 processed_qr = ""

89 last_gr = "" # Cing reset dé 1an sau phat hién lai sé& coi 1a md moi
990 return image

91 else:

92 set_marker_bit(811,4, False)

93

94 for qr_code in qr_codes:

95 X, Y, W, h = gr_code.rect

96 qr_data = qr_code.data.decode("utf-8").strip()

97

98 # Ghi QR néu moi

99 if gr_data != last_gr:

100 print(f"pa quét ma méi: {qr_data}")
101 write_gr_to_plc(gr_data)

102 last_qr = qr_data
1e3 else:

104 print(f"Pa quét ma ci: {qr_data}")

185

106 if qr_data != processed qr:

107 if gr_data.startswith("LC"):

1e8 count_LC += 1

109 print(f"Phat hién LC, count_LC={count_LC}")
110 elif gqr_data.startswith("HC"):
111 count_HC += 1

112 print(f"Phat hién HC, count_HC={count_HC}")
113 # write_counts_to_plc(count_LC, count_HC)
114 processed_qr = gr_data
115

116 # Bat Me0.@ hoac M60.1

117 if gr_data.startswith("LC"):

118 print(f"Bat M60.0 cho LC")

119 set_marker_bit(66, 8, True)
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elif gr_data.startswith("HC"):
print(f"Bat M6@.1 cho HC")
set_marker_bit(60, 1, True)
else:
set_marker_bit(60, 5, True)
time.sleep(3) # kiém tra moi 1@@ms
set_marker_bit(68, 5, False)

# Vé khung va QR lén anh

cv2.rectangle(image, (x, y), (x + w, y + h), (8, 255, @), 2)

cv2.putText(image, qr_data, (x, y - 18), cv2.FONT_HERSHEY_SIMPLEX, 0.6, (@,
255, @), 2)

cv2.putText(image, f"LC: {count_LC}", (1@, 308), cv2.FONT_HERSHEY_SIMPLEX, ©.7,
(255, 255, 255), 2)

cv2.putText(image, f"HC: {count_HC}", (12, 608), cv2.FONT_HERSHEY_SIMPLEX, ©.7,
(255, 255, 255), 2)

return image

# MO camera

cap = cv2.VideoCapture(@)

if not cap.isOpened():
print("Khéng thé m& camera.")

client.disconnect()
exit()
try:
while True:
ret, frame = cap.read()
if not ret:
print("Khong doc dugc khung hinh.")
break

frame = decode_qr_code(frame)
cv2.imshow("QR Code Scanner", frame)

if cv2.waitKey(1) & OxFF == ord('c'): # nhan 'c¢' dé ding
break
except Exception as e:
print(f"Léi trong vong lap chinh: {e}")
finally:
cap.release()
cv2.destroyAllWindows()
client.disconnect()
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