Hoi nghi toan quéc lan thir 3 vé Piéu khién va T dong hod - VCCA-2015
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Tom tat

Bai b&o tim hiéu cac y twong vé md hinh nha hang
phuc vu tu dong hién co trén thé gioi. Tur do, tién
hanh phan tich cdc wu nhuoc diém cua timg phuong
phép, tién toi xay dung mot mé hinh mai vé mot nha
hang phuc vu ty dong két hop nhimg wu diém ciing
nhu han ché cac nhuge diém hién c6. Bai bao s& dé
xuat moét md hinh chung va tap trung vao viéc xay
dung cac thanh phan co ban can phai cd caa mot nha
hang. Céac y tudng s& dugc mo phong, thuc nghiém dé
chtrng minh dugc tinh kha thi cia md hinh.

Tir khéa: Nha hang phuc vu tu dong, dan huéng bi
dong, dan hudéng chii dong, dinh vi vi tri, AGV, CMU
camera, Lyapunov, barcode, iBeacon.

Abstract: This paper research ideas for restaurant
automation models available in the world. Since,
analyze advantages and disadvantages of each
method, towards construct a new restaurant
automation model, combine advantages and restrict
existing disadvantages. This paper will propose a
general model and focus on building basic ingredients
required of a restaurant. Ideas will simulate and
experiment to demonstrate the possibility of the
model.

Keywords: Restaurant automation, path decision,

navigation, positioning, AGV, CMU camera,

Lyapunov, barcode, iBeacon.

Ky hi¢u

Ky hiéu Pon vi Y nghia

e sai sO

b mm khoang cach hai banh xe

r mm ban kinh banh xe

v mm/s van tdc

) rad/s van toc goc

Orwy Ol rad/s vén toc goc banh xe phai,
banh xe tréi

Chir viet tat

MR mobile robot

AGV automated guided vehicle

RFID radio frequency identification

CPU central processing unit

MCU microcontroller unit

1. Giéi thigu
Cudc song ngay cang ban rdn nén ngady cang nhi€u
nha hang, chuoi hé thong thuc an nhanh dugc mo ra
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dé phuc vu nhu clu an uéng cua con nguoi. Mot s6 hé
thong nha hang 16n nhu Lotteria, KFC, McDonald’s,
PizzaHut, ... bé tang tinh canh tranh, ngoai viéc dau
tu vao co so ha ting, hwong vi mén an, cac nha hang
con phai ting ning suat phuc vu, ting kha ning thu
hat khéch hang. Do vay y tuong vé mot nha hang
phuc vu tu dong dugc ra doi.

Hién nay c6 rat nhidu y twong vé viéc tu dong hoa
trong nha hang da duoc xdy dung thuc té&. Mdi nha
hang s€ tu dong hoa mot phﬁn hoéc toan bo cong doan
cht yéu nhu goi mon, ché bién thirc an, van chuyén
thirc an, thanh toan, don dep sau khi n. D& hiéu rd vé
tinh hinh cua cac nha hang ty dong hién nay, bai bao
s& tién hanh tim hiéu timg cong doan.

1.1 Céng doan goi mén

Hién nay, cic nha hang hién dai chu yéu su dung hé
thdng goi mén qua man hinh cam {mg tai ngay ban an
hodc s dung smartphone. Pong thoi, thuc don s&
dugc thé hién mot cach day di va sinh dong hon. Viéc
chon mon sé dé dang va nhanh chong hon. Nha bép s&
tiép nhan mon an nhanh hon. Ngoai ra, viéc sir dung
Touch screen s€ giup khach hang giai tri trong luc cho
doi mon an béng cac tro choi hoac ludt web, ... Co
thé thiy day 1a phuong phap hién dai mang lai ning
sut cao va su tién loi nhit cho khach hang.
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H.1 Goi mon, gidi tri bang Touch screen
(Nguon: Nha hang MOJO iCuisine, Taipei, Taiwan)

1.2 Cong doan ché bién

DPbi véi mot sé nha hang phuc vy thirc dn nhanh,
ngoai viée st dung ddu bép, con st dung cac may
chuyén dung hodc Robot dé hd tro mot phan hodc
toan bo qua trinh ché bién véi mot s6 moén an nhat
dinh nhu hamburger, sushi, ... Mot sb nha hang con
xdy dung mot day chuyén san xuat tir khau xir 1y
nguyén liéu, qua cic cong doan ché bién dén thanh
phém. Viéc tyr dong hda hoan toan tat ca cac mon dn
1 rat kho, chi pht hop v6i cac nha hang phuc vu thirc
an nhanh véi cac mon an nhit dinh. Ngoai ra, huong
vi moén an con phy thude rat nhidu vao tay nghé dau
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bép. Pau bép ciing 1a mot trong nhing yéu t gitp
nha hang giit dugc khich hang. Do d6, dbi véi cac
nha hang phuc vu cac moén an da dang, phong ph,
viée sir dung dau bép 1a rat can thiét.

1.3 Cong doan van chuyén
Pay 1a cong doan duoc ty dong hoa nhiéu nhat va cac
y tuong nhin chung chu yéu khac nhau & céng doan
nay. Ngoai ra, hinh thirc van chuyén thirc dn con
quyét dinh dén cong doan don dep sau khi an. Céac y
tuong vé ty dong hoa qué trinh van chuyén thirc an
nbi bat hién nay nhu st dung bing tai, duong ray cd
dinh hodc mobile robot bam line, quadcopter, ... Bai
bao s& tién hanh phan tich tmg mé hinh véi cac hlIlh
thirc van chuyén nhu sau:
Bang tai: Hién nay, bang tai duogc su dung kha rong
rai trong cac nha hang tu dong. Thuc &n dugc di
chuyén lién tuc tir nha bép dén truc tiép cac ban an.
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H. 2 So d6 mé hinh bang tdi

Nhung 1am thé nao dé loai bo nhiing dia thirc dn qué
lau trén bang tai hoac nhitng dia dd duogc st dung
xong? Mot phuong phap dugc tmg dung rdng rai nhét
1a RFID. Mdi dia thirc an s& mang mot md nhat dinh
gdm thong tin, thoi gian di chuyén, ... Trén bang tai,
s€ c6 nhitng khu vuc duoc 1€ip dat cac dau doc RFID
dé phat hién va loai bo cac dia thic an ra khoi bang

tai.
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H. 3 So dé bé tri co cdu loai bo dia thuc an trén
bang tai

Ngoai ra, nhiéu nha hang con xdy dung mot hé thong
bang tai riéng dé van chuyén thirc an khi khach hang
201 mon riéng. Nhu vay s€ co hai bang tai hoat dong
song song. Mot mang thuc an chay lién tuc qua cac
ban 4n va mot van chuyén thirc an riéng khi khach
hang cén.

DPudng ray: Tuy thudc vao cach bd tri dudng ray s& co
cac mo hinh tuong ing khac nhau.
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=  Pudng ray trén tran nha: MR s& di chuyén trén
duong ray dugc lap dit trén tran nha hang. Céu
trac MR gdm hai banh dan dong va mot banh
dan huéng.
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H. 4 Mo hinh dwong ray trén tran nha

(Nguon: Nha hang Fritz’s, Kansas, United States)
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H.5 So do bo tri mé hmh du’dng ray trén tran nha

Tai nha bép, thae dn duge bd tri trong mot hop
chir nhat va dat vao khay vén chuyén. Khi MR
sap t61 ban an dinh trude, tai day s€ c6 mot co
cau tay gat gidp gilr hop thirc an lai. Tiép theo
co cau s€ ha thuc an xuong ban an. Trong khi
do6, MR sé chuyen dong vé lai nha bep va tlep
tuc chu trinh trén. Téc d6 di chuyén cia MR
khoang 20 km/h.

= DPuong ray trén ban an: Mot y tudng khac su
dung MR dé van chuyén thirc in nhung dudng
ray duoc b tri trén ban dn. Lay y tudng tir xe
ltra cho hang, m6 hinh sit dung MR ¢6 hinh
dang, ciu tric va cach thie chuyén dong ciing
nhu dudng ray gidng nhu mot mé hinh xe lira
thuc té. Ban an, nha bép s& 1a tram dimg. Day
la mét mé hinh xe lra thu nho. Thirc an sé
duoc b tri trong khoan tau va dugc MR kéo
di.
MR di chuyén duoc theo hai chiéu va chu yéu
phuc vu cac thirc an nhanh. So vdi mo6 hinh
duong ray duoc bd tri trén tran nha, mé hinh
nay cho phép thuc khach tiép xtc gan hon voi
MR, khéng can co cau dua thirc in xudng tai
mdi ban. Tuy nhién vi vdy ma kha ning di
chgyén ciing nhu b tri dwong ray bi nhiéu han
che.
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H. 6 Mo hinh duong ray trén ban an
(Nguon: Nha hang Vytopna, Prague, Czech Republic)
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H.7 Sodo bé tri

* Pudng ray xodn 6c: Mot mé hinh nha hang
khic st dung dudng ray xoan 6c dé véan
chuyén thire an. Nha bép dugc bd tri phia trén.
Tir nha bép s& co cac hé théng duong ray dan
dén timg ban dn. Mdi ban an s& c6 mot dudng
ray ¢6 dinh. Thic dn dugc dung trong mot to
nhé day kin bang day. Dudi tac dung cua trong
luc va duong ray xodn dc, thirc an dwgc van
chuyén dén ban an.

. " H. 8 M6 hinh dwong ray xoan oc
(Nguon: Nha hang Baggers, Nuremberg, Germany)

Viéc su dung duong ray xo0én bc dé van
chuyén thirc an s& don gian ‘hon cac phuong
phap khac. Tuy nhién, mot van dé gap phai 1a
thirc an s& bi x40 tron do chuyén dong xoén bc.
= Puong ray thing: Mot Robot st dung hai tay
dé mang khay thirc n va trugt trén duong ray
tir nha bép dén ban an. Ban an dwoc bd tri hinh
chit U. Ngoai phuc vu, Robot con biét mua giai
tri. Mot Robot s€ van chuyén thirc an cho
khoang 15+20 ban an. Viéc st dung linh hoat
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hai tay gitp cho Robot c6 kha niang dem thurc
an tir nha bép tdi ban an va nguoc lai.
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_H.9 Mo hinh dwong ray thang
(Nguon: Nha hang Hajime, Bangkok, Thailand)

MR bam line: Py 1a moét mo hinh kha phd bién &
Trung Qudc, cic MR s& van chuyén thirc 4n tir nha
bép dén tan ban an. Cac dudng line s& duge b tri trén
san nha cing v6i ban ghé. Khi t6i ban an dugc dinh
truée, MR s& dung lai va doi khach hang ty lay thic
n vao ban. Sau d6 s& di chuyén vé nha bép va tiép
tuc chu trinh trén.

H. 10 M6 hinh MR bam line
(Nguon: Nha hang Dalu, Jinan, China)

Nhiéu MR s& phuc vu cung mdt lic. Ngoai viéc van
chuyén thirc an, nha hang con sir dung nhiéu Robot dé
chao dén va giai tri cho khach hang.

Quadcopter: Mot y tuéng méi nhat hién nay 1a sir
dung Quadcopter dé van chuyén thiic in truc tiép tir
nha bép dén ban dn. Véi mo hinh nay, khong can phai
chudn bi dudng di hay lap dat phuc tap. Kha niang linh
hoat cao do khéng gian di chuyén ctiia Quadcopter la
rat 1on.

- D -
_H.11 M@ hinh Quadcopter
(Nguon: Nha hang YO! Sushi, London, England)
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Tuy nhién viéc st dung Quadcopter s& gap phai cac
van dé vé do on, d¢ an toan ciing nhu diéu khién phuc
tap va kinh phi dau tur 1a rat 16n.

1.4 Céng doan thanh toan

Vi xu huéng tu dong hda hién nay, may quét thé
hodc smartphone da dan duoc su dung tai cac nha
hang hién dai. Diéu nay vua tao su tién loi, thanh toan
nhanh chong cho khach hang ma con tranh duoc
nhiing sai s6t vé tién bac cho ca nha hang lan khach
hang.

H. 12 Thanh todn bang smartphone
(Nguon: Céng ty Square, San Francisco, USA)

1.5 Cong doan don dep

Hinh thtre don dep tuy thudc vao timg md hinh nha
hang khac nhau. Véi mdi kiéu van chuyén thic dn
khac nhau s€ c¢6 cach thitc don dep thiic an khac nhau.
V6i bang tai, s& c¢o hé thong bang truot tir ban an t&i
khu don dep. Sau khi an xong, khach hang chi can bo
dia vao bang trugt tai tung ban an. V4i mo hinh su
dung duong ray, MR bam line hay Quadcopter, qua
trinh don dep c6 thé s& glong qua trinh van chuyén do
kha ning di chuyén hai chiéu cta cac mo hinh.

2. Datvan de
C6 thé thay nhing ¥ tuong ke trén déu ¢6 dugc nhiing
vu diém riéng nhung van ton tai mot sé nhuoe diém
nhit dinh. Bai bao chu yéu tap trung vao cong doan
van chuyén va don dep thirc dn vi day la cong doan
quan trong quyét dinh truc tiép t6i nha hang. Bai bao
s& phén tich cac yéu té chinh nhu sau:
2.1 Kha néang phuc vu
Tuy vao ting mo hinh ma kha nang phuc vu cua nha
hang s€ khac nhau.
Bang tai: Ngoai bang tai chinh phuc vy cac mén an
mot cach lién tuc con c6 bang tai phu phuc vu riéng
biét tirng ban. Tdc d6 nhanh, nang suit hoat dong cao.
Tuy nhién mét bang tai phu phai dam nhiém vai tro
véan chuyén thirc cho mét sb ban an nhit dinh. Do d6
trén ciing mot bang tai, phai phuc vu 1an lugt timg ban
an mot.
MR bam dudng ray trén tran nha: B tri duong ray
trén tran nha nén khong gian b tri rong hon, viéc bd
tri chu dong hon. Tuy nhién, do phai st dung co cu
nang ha tai mdi ban an nén di lam han ché so dd
duong ray hoat dong. Dan dén chi ¢o mot hodc mot $6
MR hoat dong cuing mot luc. Piéu nay lam giam hiéu
sudt hoat dong cuia nha hang.
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M6 hinh biam duong ray trén ban an: Viéc bd tri
duong ray s& bi han ché. Do dé, s& c6 mot hodc mot
vai MR hoat dong cing mét lac. Ning suat phuc vu
thap.

Mo hinh duong ray xoan 6c: Mdi ban dn déu phai can
mot hé thdng duong ray kha phuc tap nén sb luong
ban 4n s& bi han ché. Dan dén sé lugng khach hang
phuc vu khong nhiéu.

M6 hinh bam dudng ray thing: Mot Robot s& phai
dam nhan vai trd van chuyén thic n cho khoang
15+20 ban an. Do d6, nha hang phai phuc vu 1an luot
ting ban dn mot. Nang suat phuc vu khéng cao.

MR bam line: Nhidu MR hoat dong cting mét luc.
Nhung viée bd tri duong line trén san nha gan ban in
dan dén téc d6 di chuyén cia MR bj han ché, rat
cham. Ning sut hoat dong thap.

Quadcopter: Md hinh c6 ning suat hoat dong cao do
tbc do nhanh, kha niang di chuyén linh hoat, khong
gian hoat dong rong, ) luong hoat dong nhiéu.

2.2 Kha niang mang tai

Kha ning mang tii anh huong dén ning suit hoat
dong. Kha nang mang tai thdp s& dan dén sb lan di
chuyén ting 18n, giam ning suit phuc vu. Ngoai ra
nha hang khong chi phuc vu cdc mén an nhanh ma
con phai phuc vu cac thuc don c6 khéi luong 16n. béi
v6i bang tai va Robot bam duong ray thang thi kha
nang mang tai 16n. Tuy nhién dbi véi cac mé hinh con
lai nhu MR bam dudng ray trén tran nha, dudng ray
trén ban an, dudong ray xoan Oc, bam line va
quadcopter thi kha nang mang tai rat han ché.

2.3 Kha nang thu hut khach hang

Ngodi yéu t6 vé niang suit, cac mé hinh nha hang ty
dong phai c¢6 st thu hut voi khach hang. Co nhiéu
yéu t6 dé thu hit khach hang nhu sy ngon miéng, thuc
don phong phu, gia ca phai ching, tinh than phuc vy,
khong gian nha hang, ... Ngoai ra con co thé sir dung
su tu dong hoa qua trinh van chuyén dé thu hat khach
hang. C6 thé thiy cdac md hinh nha hang ké trén co
stc thu hat khach hang rat 16n do su méi la. Do do,
day 1a mot yéu tb can phai dugc phat huy.

2.4 Céc yéu t6 khac

Ngoai cac yéu td ké trén, can phai xét dén cac yéu t6
khac nhu chi phi, d6 6n dinh, ... M6 hinh bang tai c6
d6 6n dinh cao, cac thanh phﬁn da dugc chuan hoa tuy
nhién chi phi kha dit. Péi véi mé hinh duong ray
xodn dc, chi phi lp dit cao va phuc tap. Poi véi mod
hinh st dung Quadcopter, chi phi cao, do 6n dinh
thip, diéu khién phurc tap va dé gy nguy hiém cho
khach hang.

Céac md hinh nha hang hién nay bi han ché vé kha
ning mang tai ciing nhu s lugng khach hang co thé
phuc vy trong cung mét lac. Ngoai ra, chua két hop
hai hoa giita hai yéu t6 nang sut va tinh thu hat trong
viéc st dung Robot phuc vu nha hang. Chinh vi the,
bai bao s& dé xuat mot mé hinh nha hang phuc vu tw
dong méi dwa trén nhitng vu diém hién co va khic
phuc cac nhuoc diém ctia cac mé hinh khac.
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3. Xay dung y tuéng

3.1 X4y dung tong quat y twéng
Duya trén nhitng phan tich & trén, c6 thé thay viéc tu
dong hoa nha hang tap trung phan 16n vao viée van
chuyén thic an va don dep. Pay 14 cong doan tao nén
su khac biét 16n nhét gitra cac mo hinh nha hang. Do
d6, bai bao cling s€ tip trung vao viéc xdy dung y
tuong tu dong hoa qua trinh van chuyén va don dep
thirc an. Vi cac cong doan con lai, bai bao thira
huong lai cac wu diém san co.
Cong doan goi mén: St dung Touch screen ngay tai
ban an v&i vu diém goi mon nhanh chéng, thuc don
hién thi ddy du, sinh dong, va c6 thé giai tri trong lic
cho doi thire an.
Cong doan ché bién: Véi viée sur dung Touch screen
dé goi mon, nha bép ciing s& c6 Touch screen riéng dé
nhan dugc moén an duge goi mot cach nhanh chong.
Dong thoi s& quan 1y duoc thir tu ciing nhu s6 lugng
c4c mon dn can phai thuc hién mot cach dé dang. Viéc
ty dong hoa hoan toan qua trinh ché bién chi phi hop
véi cac nha hang phuc vy thitc &n nhanh. Do do, véi
céc nha hang 16n, bai bao dé xuat viéc sir dung dau
bép vai su ho tro cua nhitng may moc chuyén dung.
Cong doan vén chuyén va don dep thuc an: Bai bao
can dé xuét dugc mo hinh méi gitt dugc cac uu diém
hién c6 ciia cic md hinh khic nhu nang suit van
chuyén cao, thu hat khach hang, chi phi dau tu thap,

.. Dong thoi cai thién cac nhuge diém gip phai cia
cac md hinh khac nhu han ché trong van dé bé tri
dudng van chuyén, han ché khéi lwong van chuyén,
d6 an toan, 6n dinh trong qua trinh van chuyén, ..
Cong doan thanh toan: Sur dung may quét thé tin dung
la mét phuong an mang lai sy thuan tién, don gian
cho khach hang. Pong thoi tranh duoc cac sai sot vé
tién bac.

3.2 X4y dung chi tiét y twéng

Bai bao s€ di sau vao y tuéng tu dong hoa qua trinh
van chuyén va don dep thirc an. Néu chi tu dong hoa
qué trinh van chuyén tir nha bép dén thing ban in thi
viéc phyc vu khach hang s& khong duoc chu dong.
Hon nita, khach hang phai ty 14y thirc dn va sép xép
trén ban an ctia minh. Nhu vay, tinh than phuc vu s€
khong dwoc danh gia cao. Do do6, bai bao dé xuit y
tuong str dung két hop giita nguoi phuc vu va ty dong
hoéa qué trinh van chuyén.

T}éCh Negudi phuc Robots Nha bép
—_—— |
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H. 13 Trinh tir hoat dong ciia mo hinh nha hang dwoc
dé xudt
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Mot nguoi phuc vu phy trach mdt nhom ban an. Thirc
an dugc van chuyén tu dong tir nha bép den nguoi
phuc vu. Nguoi phuc vu s& ¢6 trach nhiém sap xép do
an lén ban an. V4i mo hinh nay, vira ddm bao nang
suét, vira nang cao tinh than phuc vu khach hang. Dé
tao su thu hit khach hang, c6 thé cho khach hang
quan sat truc tiép qua trinh di chuyén cia robot hodc
gian tiép qua man hinh tai ban an.

Kich thudc nha hang dugc lya chon theo dién tich nhd
dé phu hop voi nhiing noi ¢4 dién tich han hep,
khoang 8x16 m. Pé mo rong quy mod nha hang, bai
bao dé xuat xdy dyng nha hang nhiéu tang phuc vu.
Do d6 can phai chuin hoa ting phuc vu dé dé dang
xay dung, lap dat. Nha bép s& duge bd tri & tang trén
cung vdi céac tang phuc vu & dudi. S€ ¢ tram trung
Chuyen dugc bb tri trén nha bép va tang phuc vu dé di
chuyén thirc an 1én xudng giira cac tang véi nhau.

7/ Nha bép

4% Tang phuc vu
4% Tang phuc vu
47 Tang phuc vu

H. 14 M5 hinh nha hang nhiéu ting dwoc dé xuat

Van chuyén
Don dep

bé xday dyng mot nha hang can rat nhiéu bd phén,
thanh phan khac nhau. Tuy nhién, trong khuén khd
cua viéc xay dung y tudng, bai bao s€ chi trinh bay
nhitng thanh phéan chinh sau:

Nha bép: Nha bép s& gdm cic khu vuc sau: kho
nguyén liéu, kho dong lanh, khu vuc so ché, khu bép
nau, khu pha ché, khu thuc an va khu don dep. Cac
khu vue s& dugc b tri hop 1y dé qua trinh ché bién
hoat dong theo chu trinh tir nguyén liéu ddu vao dén
moén dn dau ra. Mén an sau khi ché bién xong tai khu
thirc an s€ duoc Robot vin chuyén tdi cac tram trung
chuyén. Tram trung chuyén s& dua thirc an t6i cac
tang phuc vu khac nhau.

Khu vuc

u vy Tram trung
che bicn >

4 chuyén

Duong di
cho AGV

Kho %
Iuu trir San nha

H. 15 So do bé tri nha bép

Tang phuc vu: Tang phuc vy s& gom ban in va tram
trung chuyén. Sau khi thuc &n dugc dua xudng tai
tram trung chuyén, ngudi phuc vu s€ lay thuc an cho
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thyc khach. Sau khi thyc khach an xong, nguoi phuc

vu s€ don dep va dugc Robot van chuyén vé lai nha
bep Pé dé dang mo rong quy md nha hang, bai bao
bb tri ting phuc vu thanh mot mo dun va dé dang hoat
dong khi lap ghép cac tang phuc vu lai véi nhau.

Nha hang 1 Nha hang 2

Ban Ban
an an
Tram trung Tram trung
chuyén chuyén

H. 16 So do bé tri tang phuc vu

M5 hinh téng quat nha hang nhu sau:

H. 17 Mb hinh 3D nha hang

Véi kich thude 8x16 m, s& ¢6 3 tram trung chuyén.
Mbi tram s& c6 4 Robot phuc vu cho 4 ban an khac
nhau. Nhu vay sé co tAt ca 12 Robot c6 thé hoat dong
cung mét lac.

4. Luwa chon phwong an
4.1 Robot
Theo nhu md hinh da dé& xuét, nhiém vu chinh cua
robot 13 van chuyén thirc an tir nha bép t6i tram trung
chuyén. pé Iva chon duoc loai hinh, cAu trac cling
nhu kich thudc cua robot ta can xuét phat tir cac yéu
cau nhu sau:
Tbc d6 di chuyén cua robot phai nhanh (tuy nhién
khong duoc lam d6 thic in). Kich thuéce robot cang
nho gon cang tot.
Robot c6 kha nang hoat dong lién tyuc. Thoi gian sac
ngan.
Co6 kha nang mang tai trong vira phai.
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Dé c6 thé linh hoat trong viéc quan 1y va phan bd
robot trong toan b hé thong, robot can c6 kha nang di
chuyén theo nhiéu duong di, hudng di khac nhau.

Vé6i nhitng phan tich trén, bai bao dé xuat sir dung
AGV cho mé hinh nay. Dé c¢6 thé di chuyén theo hai
chiéu, AGV s& c¢6 hai banh chu dong va hai banh bi
dong.

4.2 Din huéng bi dong

Pé dan hudéng cho AGV c6 rat nhidu phuong phap
nhu st dung quang tro, cam bién tr, camera, laser, ...
Mbi phuong phap déu cé nhitng wu nhuge diém khac
nhau.

Dé dan hudng bi dong cho AGV, trude tién can phai
xdy dung ban d6 duong di cho AGV. Mot ban d6
dudng di thong thuong cho AGV thudng c6 cac dang
khac nhau (xem Hinh.18a va 18b dé biét thém chi
tiét). Moi dang giao 16 doi hoi nhing phuong phap
riéng @& AGV chay qua. Cac nat giao 10 két ndi vai
nhau tao thanh mét mang luéi. Trong Hinh.18a, khi
t6i ngd ba hinh vudng, AGV phai dung lai va quay
mot goc thich hop dé tiép tuc di chuyen Dé tranh van
dé nay, cac giao 16 duoc thiét ké nhu Hinh.18b. Cac
AGV c6 thé d& dang di qua ma khong phai ding lai.
Nhirng giao 16 str dung duong cong 1la mét giai phap
tot cho AGV.

+ 1T

a. Giao l¢ hinh vuéng

b. Giao 16 hinh cong

C. Giap 16 dé xudt
H. 18 Cadc kiéu giao 1 khac nhau

Viéc giao 10 str dung dudng cong s€ lam cac duong di
gan nhau va gy kho khin trong qua trinh di chuyén
theo line cia AGV. Do d6 giao 16 nén st dung cac
duong cong voi cac mau sic khac nhau. Vi vay, bai
bao dé xuat sir dung AGV véi CMU camera la cach
don gian va hiéu qua nhit dé giai quyét vin dé dan
huéng bi dong cho AGV. CMU camera c6 kha nang
nhan biét duoc nhiéu mau sic khac nhau.

Bai bao dé xuét sy két hop don gian giita giao 16 hinh
vuoéng va hinh vong cung thanh mot mau giao 1o
chuén (Hinh.18c) cho viéc thiét ké ban d6 duong di
cho AGV trong nha hang phuc vu tu dong. C6 thé iy
mot phﬁn hoéc toan bd giao 16 dé xuét dé ap dung vao
cac dang duong di khac nhau.
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4.3 Din huéng chii dong

AGYV phii dua ra quyét dinh vé duong di khi qua giao
16. Puong di dugc 1ap trinh sin hoic AGV nhan dugc
1énh thong qua twong tac giita AGV véi hé thong diéu
khién trung tam. Phuong phap dan huéng véi duong
di duogc 1ép trinh san khong mang lai hi¢u qua cao do
kha phue tap, rnat thoi gian va khong chi dong dugce
trong viéc sap xép duong di cho AGV. Do d6 phuong
phép nay bi loai bo do ¢6 qua nhiéu nhugc diém. Hién
nay c6 cac phuong phap dan huéng chii dong sau:
Global Positioning System (GPS) 1a h¢ thong dinh vi
toan cau. Tuy nhién GPS khéong phi hop véi cac khu
vuc nho va c6 nhiéu thiét bi can dinh vi. Ngoai ra chi
phi dau tu khé cao.

Radio Frequency Identification (RFID) 1a h¢ thong sir
dung tin hiéu khong day dé truyén dir liéu. Nham muc
dich xac dinh va theo ddi cac thé gin vao cac dbi
tugng. Khoang cach doc xa cling nhu viung quét rong.
Tuy nhién qua trinh ldp dat va cai dat phic tap. Ngoai
ra c6 thé xay ra hién tugng va cham dir li€u do ving
quét qua 16n. Khong thich hop voi cac ung dung cd
dién tich nho.

Barcode 1a hé thdng sir dung quang hoc doc dit liéu tir
mé vach véi wu diém nho gon va dé dang sir dung.
Khoang cach doc gan. Cac ma vach c6 thé dugc in
tryc tiép 1én gidy nén chi phi dau tu it ton kém. Tuy
nhién cac mi vach phai dugc gan trén cac duong di va
can phai c6 mot dau doc barcode trén timg AGV.

Bai bao quyét dinh chon barcode dé thuc nghiém do
chi phi kha thap dong thoi co thé dap ting duge yéu
ciu dit ra. Do AGV sit dung dé bam line co kich
thudce nho nén viée ving quét ma vach cta barcode s€
phu hop hon. Ngoai ra, viéc quan ly dir liéu khong
qua phuc tap.

4.4 Pinh vi vi tri

S& ¢6 nhiéu AGV phuc vu ciing mét liic nén yéu cau
can phai kiém soat tat ca cac AGV dé khic phuc su ¢d
cling nhu tranh truong hop AGV cham vao nhau.
Viéc st dung barcode ngoai cong dung dan hudng
qua giao 10 con dugc sir dung dé dinh vi vi tri cua
AGYV tai ting ntt giao 19. Két hop véi doc encoder,
hé théng diéu khién s& xac dinh duogc vi tri twong d6i
ctia timg AGV va kiém soét duoc hé thong.

4.5 Ngufﬁn cung Cf,lp

AGV céan pha1 hoat dong trong thoi gian dai, thoi gian
sac phai ngan. C6 cac loai nguodn chinh nhu sau:

Ac quy: Thoi gian xa lau, dé dang thay thé sira chira.
Tuy nhién thoi gian sac ciing rat lau. Ty theo cong
suat ma thoi gian sac co thé mat vai tiéng dong ho.
Ngoai ra, ac quy kha ning.

Pin Lithium: Thoi gian xa 1au, nhe hon va kich thuéc
nho hon so voi Ac quy. Thoi gian sac van kha lau,
khoang vai tleng ddng hd. Bén canh do, pin lithium
rat d& gay chay nd.

Siéu tu: Ngudn dién hoat dong dwa trén nguyén 1y nap
va xa cua tu dién. Dién dung 16n, kha ning sac nhanh,
dong xa 16n, kich thuéc nho gon 1a nhitng wu diém
ndi bat cua siéu tu.
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V6i nhitng phan tich trén, bai bao dé xuit sir dung
Siéu tu c6 kha ning sac nhanh, dong xa twong ddi 16n
va kich thu6e phu hop véi AGV. Mot nhuge dlem cua
Siéu tu la dé c6 thé sac nhanh can phai c6 ngudn sac
cong suat kha 16n.

4.6 Thiét ké tong quat

Dé hién thuc hoa ¥ tudng, bai bao dé xuat mot sb giai
thuyét dau vao. Khay dung thic an dugc thiét ké co
thé chira duge mot dia thuc an cung véi dao va nia.
Kich thuéc khay khoang 350x230 mm nhu hinh dudi.
Ta chon kich thuéc cua AGV vao khoang
350x230x150 mm dé phu hop véi khay thirc an.

H. 19 Thiét ké khay dung thirc dn

L

i
CMU Barcode
I:Il_j)camera“ scanner?E:.[‘:I

1]

-

H. 20 Cdu triic AGV phuc vu nha hang

Vi mé hinh sir dung nguoi phuc vu dé lay thic an tir
AGV sip xép ra ban an cho khach hang, nén AGV
can dugc thiét ké sao cho nguoi phuc vu dé dang lay
thirc an nhat. Bai bao thiét ké AGV dang “U shape”
dé thuan tién cho viéc léy khay thirc an. M6 hinh 3D
ctia AGV dugc thiét ké nhu sau:

A
< i ‘ﬂ
o

H. 21 Mo hinh thiét ké 3D ciia AGV

5. Hg thong dieu khién
5.1 Téng quan h¢ thong
Can phai xay dyng mot hé thdng diéu khién trung tdm
dé c¢6 thé quan 1y nhiéu AGV. Bai bao d& xuat sir
dung Wifi thay vi cic chuan khéng day khac nhu
Bluetooth, RF, NFC, ... do tdc do truyén cao, khoang
cach truyén xa ciing nhu da dugc ing dung rong rai.
Téng quan hé thong diéu khién nhu sau:

Control Touch
‘ system screen
H. 22 Tong quan hé thong diéu khién

AGVY |«
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T T s 3
[ [
DC
| I I
I | | Motors Encoder ¥
| | t I
[ [
| | Power —» | MCU |« CMU [
| I I|
______1: ¢ 1
I
Control |, » CPU Barcode [l
system | |,

H. 23 Cdu triic diéu khién trén AGV

AGV sé& gdbm CPU véi chirc ning két ndi wifi truyén
nhan dir liéu v6i hé thdng trung thm va MCU gilp
AGYV bam line, doc CMU camera, doc Barcode, doc
Encoder, ... H¢ thong diéu khién trung tim s& quyét
dinh duong di cho AGV va giai quyét kip thoi cac sy
¢b c6 thé xay ra trong qua trinh van hanh.

5.2 Giai quyét vin dé din huéng bi dong

Can phai thiét ké bo diéu khién bam line dé giai quyét
van d& dan hudng bi dong cho AGV. Bai bao giGi
thiéu mot phuong phép bam line sir dung thuat toan
Lyapunov ciing nhu cac két qua md hinh hoa va thiét
ké bo didu khién.

YA

CcMU
Camera

/ elO s
Yc C @

Yr Z) R
w7
Barcode
Scaner
»
Xc Xr X

H. 24 Hé toa do cia AGV

Trong tam cia AGV cling chinh 1a trong tdm cla
CMU camera, nam giira hai banh xe chu dong va
thang hang voi tim dau quét barcode. Céu tric AGV
nhu trén s& giup don gian hda qué trinh mé hinh héa
cling nhu d& dang xay dung bo diéu khién.
T hé toa d6 ta dugc phuong trinh sau:
&'l gosj Ou, |
uoe A
U= @inj 0% U (1)
1 & el
it e 1
Quan hé giita v, o Vvéi van téc goc cua hai banh xe
nhu sau:

Ir blr WUy
wu
/v -b/riwd

w

ot & 2)
u é

wog

Iw
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Diém C vai toa do (x,y) ciia camera tring Véi trong
tdm cua AGV vdi toa do (X, Yc). Do do:

U U

¢°u ¢

i ®)

g0 34

Pao ham phuong trinh trén ta dugc:

9<C‘u 'y
L .
= @)
i ey

%’c
g
Toa do di chuyén mong muon R (xg,yg) Vi hing s6
Van toc Vg, dugc thé hién qua phuong trinh sau:
&,'U &osj OU,
¢R U ¢ Uy U
%/R U= &inj 0Ok" U (5)
u g Rl
g R U g) 14
Bo diéu khién duoc thiét ké voi trong tm C dén giiém
mong myén R theo duépg di nhat dinh vai van toc vy
lIa mot hang s6. Ba sai s6 dugc xac dinh nhu sau:
@lu Q?OSJ sinj 01‘# - Xe fJ
u_ i :
% o € sinj  cosj 0@' yCu
&n 9 0 1fe-ch

B0 diéu khien ¢6 nhiém vu diéu chinh sao cho ba sai
50 6;—0 khi t—oo0.

(6)

DD

érll'l;l y,cosel €1 e U |

u ek U ¢ Wy U
% u g/ smesgrg) —ellf‘ﬁzﬁ (7)
&aﬁ g"’R ﬁ g) -1

Tir day, ta co phuong trinh quan hé giita van téc dai
va van toc goc theo 3 sai s6 nhu sau:

jv= Vg cose; + ke

(®)

1 .
fw= K,vae, + Wy + Kysine,

Dé thuc hién dugc diéu trén, nghién ctu chon ham
Lyapunov sau:
1, 1, 1 . ,8
V==e+=e°+—sin"=3 0
SE TS T > )

2

V6i kq, ky, ks 12 cac hiang sé hiéu chinh. Pao ham
phuong trinh trén ta dugc:

V'= g (vg COSE, - V) + SIN& (kvge, + We - W) (10)
2

Khi AGV khoi dong Vo = Vg, sai s6 e; gan nhu bang 0
hoac rat nhdé nén co6 thé boé qua. Do do, bai bao s€ chi
trinh bay cach xac dinh sai s0 e, €.
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Két qua tra vé tir CMU camera la chiéu rong, chiéu
cao va toa do trung tdm cta khung hinh dugc bat véi
mau sic da duoc cai dit trude. Sai sd duoc biéu dién
qua hinh sau:

e3
1 16:7/ 320
1 >

Camera frame
AV)/ o X
/eZ e’ye)
100 -

Splitter /
/ 1y0
200

H. 25 Sai 56 trd vé tir CMU camera

Man hinh CMU dugc chia 1am hai dé bét duoc trong
tAm (Xo,Yo) VA (X1,y1) ctia hai nira mau. Néu chi bét
mot khdi mau duy nhét s& rat khé dé xéac dinh duge
sai s6 goc va dé din dén sai s6 16n trong qué trinh
diéu khién. Viéc chia d6i man hinh con gitp viéc Xac
dinh ban kinh cong cta line dugc hi€u qua hon. Toa
do trong tdm cua AGV dugc xac dinh qua cong thuc
sau:
X = (% +%)/2 (11)

Do 1éch tam e, va sai sb goc e3 dugc xac dinh theo
cong thirc sau:

%ez = k(160- x,)

ies = arctan(u) (12)

- %

Vi k 1a hé sb hiéu chinh gitta bé rong line thuc té va
bé rong line bang pixel tra vé tir CMU camera.

5.3 Giai quyét vin dé din hwéng chi dong

Khi AGV tién téi cac giao 16, Gmg véi timg ma
barcode khac nhau s& quyét dinh cho AGV di chuyén
theo nhitng huéng khac nhau. Tong quat qua trinh
hoat dong nhu sau:

. A Poc , oA
Giao 10 [ barcode —So sanh—| D liéu
f )
AGV |« DAan huéng

H. 26 Qud trinh dan huéng chii dong

H¢ thong diéu khién s& giri cho AGV chudi dit ligu
duong di. Khung dit liéu tir hé thong c6 dang nhu sau:
*$XYZAB#*$XYZAB#...

i

1T
Mau Hanh
barcode sac dong
H. 27 Khung diF liéu tir hé thong
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Mdi ma barcode s& chira dung thong tin vé hanh dong
ciia AGV khi t6i giao 16 twong tng. Bang mé ta chi
tiét khung dir liu nhu sau:

B.1 Bdang mé ta chi tiét khung dit liéu tir hé thong

M ta Gia tri M ta chi tiét
Ky tu bit dau *
Ma barcode $XYZ XYZ

1 b
Mau line A -2 Xanh &

3 Xanh duong

4 Vang

1 Di thang

2 RE& trai
Hanh dong B 3 R& phai

4 bi lui

5 Dung lai
Ky tu két thic #

Khi doc duge mé barcode bat ky, AGV s¢€ so sanh vai
co sO dir liéu da dugc nhan tir hé théng. Tu d6, AGV
biét dwoc phai di chuyén theo line mau nao, huéng di
nao khi di qua giao 16. Ung véi ting tuyén dudng s&
¢6 nhitng co so dir liéu khac nhau. Viéc thiét 1ap co s&
dir liéu do hé thdng diéu khién quan 1y. Do cach bd tri
ban dd, vi tri cac nut giao 16 ciing nhu vi tri cac ma
barcode da dugc xac dinh trudc nén viée lap co so dir
lidu cho duong di cia AGV rat thuan tién. Khi AGV
dd qua duogc giao 10, cac thong tin vé giao 16 nay sé
duoc loai bo. Chudi dit lidu s& duge don gian hoa theo
thoi gian.

0 o,
0
Tuyén_ | Ma
duong barcode
=
AGV )/
Y /
Ve
_____ o~ Z I
D\ 0 I
Barcode
scanner

H. 28 Bdn do di chuyén cho AGV

Cac ma Vagh phai dugc dinh vi chinh xac vi tri trén
duong di dé¢ AGV co thé doc dugc trong qua trinh di
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chuyén. Vi tri cia md vach dugc thé hién qua Hinh.6.
Qué trinh di chuyén cia AGV duge mé ta nhu sau:
AGV di chuyén trén mét line thang duy nhét (trén line
mau d6) va CMU camera sé& tra vé cac thong s ciia
khdi mau tuong tmg bat dugc.

Trudce khi téi giao 10, AGV s€ di vao khu vuc cé chua
3 mau line cung lic 1a mau xanh 14, mau d6 va mau
vang. Do dai line tir luc bt dau t6i ma vach barcode 1
= 10mm va khoang céach tu line t61 ma vach barcode
lad=52mm.

Tai day, CMU camera sé tra vé thong sb cua ca 3 khéi
mau khac nhau nhung bd diéu khién chi sir dung
thong s6 ciia mau d6 dé diéu khién.

Tiép theo, khi AGV doc dugc ma vach, luc nay dir
lidu duge so sanh va lay lam dir liéu diéu khién. AGV
s& chuyén tir line mau do sang line mau vang. Thoi
gian chuyén line 12 0.015s trong khoang cach 3mm.
AGYV s¢ di chuyén theo line thang mau vang mét doan
ngan trude khi di chuyén theo line cong cling mau.
Trudc khi bam line cong, AGV s& bam line thing
cung mau voi do dai 20mm (1én hon khung anh cia
CMU camera) dé gitip cho AGV 6n dinh hon khi
chuyén line.

AGY
- & mm————
" 5
v d
@, \ 1 Barcode
CMU Camera Barcode Reader

H. 29 Vi tri ciia ma barcode

5.4 Giai quyét vin dé dinh vi vi tri

Cén phai c¢6 mot hé thong diéu khién dé kiém soat,
diéu khién cac AGV trén ban d0. Thong qua hé thong
diéu khién, nguoi quan 1y ¢ thé cai dat cac dir lidu
duong di cho timmg AGV ciing nhu nhin dugc thong
tin phan hdi vi tri hién tai cua tung AGV. Hé théng
diéu khién c6 nhiém vy dam bao cho AGV di chuyén
dung véi tuyén dudng da duoc sip xép trude. Ngoai
ra, hé thong diéu khién con phai xir 1y cac tinh hubng
ngoai ¥ mudn xay ra trong qua trinh cac AGV hoat
dong nhu trung tuyén dudng, va cham nhau, ... Dé
lam dwoc diéu d6, hé thdng phai biét chinh xéac vi tri
cta AGV trén ban do.

Trén ban d6 s& co cac nut giao 10. MJi nit giao 16 s&
¢6 cac mi barcode dd dwoc lip dat sin. Nhung vy
khi AGV doc dugc mé barcode bat ky, vi tri cia AGV
cling chinh 1a vi tri cua nut giao 1§ twong ung. Vi tri
n(t giao 16 di dwoc dinh nghia trén ban do.
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Hién thi
Barcode [+ ™ nut [
Tinh Ban
toan X - dé
Encoder > > Hlen, thi
khoang
cach

H. 30 MG td hé thong hién thi vi tri

Sau khi AGV qua giao 16 va di chuyén theo mot
huéng bét ky, hé théng diéu khién s& biét dugc duong
di cua AGV do dit liéu da duoc cai dit sin. AGV sé
giri dir liéu vé s6 xung encoder cho hé thong. Nhu
vay, hé thong dicu khién s& tinh duwoc khoang cach
tuong ddi gitta AGV tdi nut giao 16 vira di chuyén
qua. Tur do, xac dinh dugc vi tri ciia cac AGV trén
ban dd. Khung dit liéu truyén 1én hé thong diéu khién
tr AGV nhu sau:

*SXYZA#*SXYZA#..

i

Ma Xung
barcode encoder
H. 31 Khung dii liéu tir AGV

Do AGV khong chi di chuyén trén dudng thang ma
con di chuyén trén cac dudng cong nén viéc sir dung
encoder dé xac dinh vi tri cia AGV sé& gdy ra sai sd.
Tuy nhién, sai s6 kha nho va co thé cha?ip nhan dugc
do ban d6 di chuyén kha 16n.

Truc quan khoang
cach AGV su dung
xung encoder

\

Vi tri AGV

A
H. 32 Mo ta dinh vi vi tri cua AGVbﬁng encoder

5.5 Giai quyét vin dé quan Iy thong tin

Pé tranh viec AGV van chuyén sai khay thirc an,
cling nhu khay thirc an c6 téi duge ban an ma khéach
hang dd goi mon, can phai quan 1y thong tin vé khay
thie an, ban an, AGV, ... Bai bao dé xuit su dung
cong nghé iBeacon dé giai quyét van dé nay. iBeacon
1a san pham dugc phat trién boi Apple, hoat dong diwa
trén cong nghé bluetooth thong minh. Mdi iBeacon sé&
mang mot dia chi nhét dinh va co thé sir dung vao
nhiéu muc dich khac nhau trong d6 c6 quét khoang
cach. Mdi AGV hay ban in s& 1 iBecon slave, mang
mot dia chi nhét dinh. Khay thirc an s€ 1a iBeacon
master, ¢ kha ning quét cac iBeacon slave khac dé
biét dugc khoang cach. Khi khoang cach bang 0, tic
la khay da duoc dat dung vao AGV hay ban an tuong
{mg. Tl d6, ta c6 thé quan 1y dugc hé thong tot hon.
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H. 33 Quan Iy thong tin véi iBeacon

6. Két qua thuc nghiém

Tinh kha thi cia mo hinh da d& xuét dugce thé hién
qua kha niang bam line cling nhu d9 dap ting cua bd
diéu khién khi di qua mau giao 16 chuan. Ngoai ra,
can thyc nghiém dé ching minh dwoc toc do, kha
nang mang tai va thoi gian hoat dong (thoi gian st
dung VA thoi gian sac pin) cia AGV c6 thé dap ung
dugc yéu cau vé nang suit phuc vu cia nha hang.

6.1 Thong s6 AGV cho mé phéng va thwe nghiém
Bai bao xay duyng mot mo hinh nha hang thu nhé gdm
AGV va ban d6 duong di don gian dé tién hanh thyc
nghiém. Bai bao sir dung ma barcode 39 dé dinh vi
toa do cac nut giao 1§ trén ban dd thuc nghiém. AGV
trong thuc nghiém st dung CMU camera 5, dau doc
barcode MT752L, encoder E40S8 5000 xung, va 20
siéu tu Maxwell BCAP0350. Bai bao st dung ngudn
dién 36V-200A dé lam ngudn sac thuc nghiém cho
siéu tu. M6 hinh AGV dugc xay dung dya trén thiét
ké da dé ra, duoc thé hién qua bang sau:

B.2 Théng sé AGV

Do dai duong cong 471 mm
thang Each glfra tdm camera 52 mm
va thm dau quét barcode

Bé rong line 3 mm

Théng sb Giatri | Ponvi
Khoang céch gitra hai banh xe 220 mm
Dbuong kinh banh xe 100 mm
Ban kinh cong 300 mm

VCCA-2015

6.2 Két qua md phéng va thuc nghi¢m

Céc két qua mo phong va thuc nghiém dugc thyc hién
trong qua trinh AGV di qua céc giao 1. AGV s¢€ di
thang sau d6 bam theo line cong va trd vé line thang.
Két qua moé phong kha niang bam line cta bd diéu
khién dugc thé hién qua Hinh.34 va Hinh.35 va két
qua thyc nghiém dugc thé hién qua Hinh.36 va
Hinh.37.
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H. 36 Saisé dé léch goc ez thuc nghiém
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H. 37 Sai s6 dg léch tim e, thuc nghiém

Hinh.34 m6 phong kha nang bam line cuia AGV khi
chuyén tir line thang sang line cong va nguoc lai. Co
thé thdy AGV c6 xu hudng bam vao line di c6 su
thay d6i hinh dang line.

Hinh.35 cho thiy cac sai s6 dan hdi tu vé 0. Didu nay
chimg minh kha ning bam line t6t ctia bo diéu khién
Lyapunov.

Trong Hinh.36, c¢6 thoi diém d6 1éch goc gia tang rat
16n khoang 0,1 va 0,13 rad sau d6 bat ddu dao dong.
Ly do 1a do quan tinh ciia AGV khi chuyén tir line
thiang sang line cong. AGV thay di toc do tir 0,8 m/s
trén duong thing xudng 0,45 m/s trén dudng cong.
Nhung sau khi dao dong, AGV da thiét lap duoc dd
on dinh tro lai.

Trong Hinh.37, ta thy co sai s6 d6 1éch tim 10n tai 1s
va 4,5s. Ly do 1a tai thoi diém nay, AGV doc ma
barcode dé chuyén tir line thing sang line cong.
Khoang cach giira hai duong line khi AGV chuyén
mau 12 3mm, dugc thé hién qua man hinh CMU
camera nhu sau:

oy

H. 38 Su thay doi line ddn dén dj léch khodng cach lén
(nén man hinh CMU camera da duoc chuyén tir mau den
sang mau trang dé quan sat ré hon)

Mic du c6 do léch khoang cach khi chuyén line
nhung AGV van c6 thé thiét lap lai sy 6n dinh ngay
sau do.

Van tdc, tai trong cling nhu thoi gian hoat dong cua
AGV thu dugc trong qua trinh di chuyén ciia AGV
trén ban do thyc nghiém trinh bay qua bang sau:

B. 3 Két qua thyc nghiém

Théng sb Giatri | Donvi
Van téc AGV trén line thang 0,8 m/s
Van téc AGV trén line cong 0,45 m/s

VCCA-2015

Tai trong ti da 20 kg
Thoi gian sac pin trung binh 7 S
Thoi gian xa pin trung binh 5 min

Véi cac két qua md phong va thuc nghiém, co thé
thiy téc d di chuyén, kha nang bam line ciing nhur tai
trong, thoi gian hoat dong cia AGV hoan toan dap
g duogc yéu cau vé ning suat phuc vu ctia nha hang.
Ngoai ra, viéc sir dung barcode con cho phép nhiéu
AGV hoat dong ciing mot liic. Cé thé thiy mo hinh
nha hang dé xuat hoan toan kha thi va c6 thé ap dung
vao thuc té.

7. Kétluan

Bai bao dua ra cai nhin tong quat vé tinh hinh cac nha
hang tu dong trén thé gidi. Tir d6 phan tich va dé xuat
ra mdt ¥ tuong méi nham phat huy nhiing vu diém
cling nhu cai thién cac han ché hién c6. Bai bao da
xay dung duoc mot md hinh nha hang tong quat ciing
nhur tién hanh thyc nghiém dé chimg minh tinh kha thi
ciia mo hinh da dé xuit. Bai bio di xdy dung dugc
mot mau giao 10 chudn. Tir d6 1am co s& cho viée
thiét ké ban d6 danh cho AGV dugc thuan tién va dé
dang hon. Ngoai ra, bai bdo con giai quyét cac van dé
pho bién hién nay cia AGV 1a din huéng bi dong,
dan huéng chu dong va dinh vi vi tri nhd vao ung
dung cia CMU camera, barcode va encoder. Dé cé
thé dwa m6 hinh ra ap dung thuc té can phai mat nhiéu
thoi gian ciing nhu can phai hidu chinh nhiéu lan. Mic
du da phan tich ky ludng song md hinh khong thé
tranh dugc sai s6t cling nhu tdn tai mot s6 han ché
nhit dinh. D vay bai bao hi vong day s& 1a co s& cho
mdt mo6 hinh nha hang ty ddng trong tuong lai.
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