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TOM TAT

Nghién ctiu nay dé cap dén viéc st dung thudt todan dinh vi trong maoi trudng khong biét trudc.
Diéu nay hoan toan phu hgp vdi thiic tién vi trong cdc tinh hudng dot xudt hay nguy hiém, moi trudng
xung quanh ludn thay doi va bién dong. Phuong phdp tinh todn dugc trinh bay ti khdi niém cho dén
iing dung, gitip nguidi doc dé dang nam bat. D€ chiing minh tinh ding dan cing nhu hiéu qud ciia thiét
ké, mot so thuc nghiém dugc ghi nhan. Tt do, khd ndng ting dung cuia nghién ciiu vao thuic té trong cdc
linh viic nhu robot, tu dong hod hay ciiu ho ciiu nan.

Tu khoa: Ldp trinh hudng doi tugng; Tinh todn thong minh; Thiét ké phdn mém; Robot.
ABSTRACT

This study deals with the use of a positioning algorithm in an unknown environment. This is
completely consistent with practice because in unexpected or dangerous situations, the surrounding
environment is always changing and fluctuating. Calculation methods are presented from concept to
application, making it easy for readers to grasp. To prove the correctness and effectiveness of the design,
several experiments are recorded. Since then, the applicability of the research to practice in fields such
as robotics, automation or rescue.

Keywords: Oriented programming; Intelligent computation; Software design; Robot.

1. PHAN GIOI THIEU

Tai mo6i lan dén bénh vién hodc trung
tam lam sang, chung ta thudng c6 giang bo lai
moi thi, néu cé thé. Diéu nayla do sy nguy hiém
cua cac vi khudn, virus lay bénh. N6 c6 thé 1a
la MRSA (Methicillin-resistant Staphylococcus
aureus), C. diff. (Clostridium difficile), VRE
(Vancomycin-resistant enterococci) va cling c6
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thé 1a SARS-CoV-2 (severe acute respiratory
syndrome coronavirus 2 gay ra bénh viém
dudng ho hap cap va da tré thanh moét dai dich
toan cau [1]). Nhiing vi sinh vat nay c6é kha
nang khang khang sinh, va thuong dugc goi la
siéu vi khuén. Do hau qua cua viéc nhiém cac
mam bénh nay thudng gay ra nhiing hau qua
nghiém trong vé stic khoe, tham chi la t vong.
Nhiing vi khuén, virus nay la vdn dé 16n va lam
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ton kém dang ké chi phi ctia nganh y t€ hién
dai. Lam sach va khti trung la ton kém va khong
du hiéu qua do cac khu vyc khong thé tiép can.
Co nhiéu cach truyén bénh, vi cac nghién ctiu
da chi ra rang cac bé mat tiép xtc nhu: giudng
bénh, tay nam ctia hodc tu, nat dé goi trg gitp,
la nhiing vat dung tudng nhu vo6 hai nhung thuc
té€ no 1a doi tugng trung gian gay lay bénh gitia
ngudi voi ngudi vi cac vi khuén, virus c6 thé
bam vao nhiing vat nay tii nhiing ngudi bi bénh
r6i vo tinh 1y nhiém t6i nhiing ngusi khac ma
khong hé hay biét.

Thuc tién trén dit ra yéu cdu cép bach
veé viéc ché tao robot c6 kha nang tu dong diét
khudn, khéng chi d€ bao vé doi ngi can bo y té;
gitp ho tranh va giam thiéu dén mic t6t nhat
(c6 thé) viéc tiép xuc truc tiép véi moi trudng
truyén nhiém; ma con giam thiéu sy thiéu hut
ngudn nhan luc trong cong tac diét khuén tai
cac mdi truong nhiéu kha ning truyén nhiém
nhu khu cach ly va bénh vién diéu tri nguoi
nhiém khuén.

Trong do, robot khti trung UV-C cung
cap mot bién phap hiéu qua va kinh té trong
viéc han ché sy lay lan ctia vi khudn, virus. Hiéu
qua & day dugc thé hién & ché 1a kha nang diét
khu4n cta tia UV da dugc kiém dinh va thi
nghiém boi nhiéu chuyén gia trong linh vuc va
dugc ting dung nhiéu trong thuc t€ [2], [3], [4].
Kinh té€ dugc thé hién & chd, v6i mot robot khii
khuén bang tia UV c6 thé di chuyén t6i dugc
nhiéu phong, dia diém dé diét khuin thay vi
stt dung cac phuong phéap truyén théong la tat
ca cac phong déu phai lap dat hé thong diét
khudn béang tia UV, do d6 viéc sti dung robot
diét khuén bang tia UV thi chi phi sé giam di
rat nhiéu.

2.GIGI THIEU VE TIA UV PEKHUKHUAN

Tia cuc tim 13 btic xa dién tu c6 budc
song ngan hon anh sing nhin thiy dugc. Tia

UV ¢6 thé dugc chia thanh cac pham vi khac
nhau, v6i cdc tia cyc tim cé budc séng ngan
(UVC) dugc coi 1a "germicidal UV" (tia UV
diét tring). O budc séng nhét dinh, UV gay dot
bién vi khuén, virus va céc vi sinh vat khac. Dic
biét, & cac budc séng khoang 260 nm 270 nm,
UV phd v& lién két trong phan ti DNA vi sinh
vat, tao ra dimer thymine c6 thé giét chét hodc
vO hiéu hoa cac vi sinh vat. Qua trinh nay tuong
tu nhu viéc cac budc song dai hon (UVB) lam
chay nang & nguoi. Vi sinh vét c6 it su bao vé
khoi tia cuc tim va khong thé ton tai kéo dai
tiép xtc véi no.

Khu trung béng tia cuc tim (UVGI) 1a
mot phuong phap kht trung st dung tia cuc
tim (UV-C) d€ giét hodc lam bét hoat cac vi
sinh vat bang cach phd huy céc acid nucleic va
pha hoai DNA ctia chung, khién ching khong
thé€ thuc hién chlic nang t€ bao quan trong.
UVGI dugc st dung trong mot loat cac ting
dung, chdng han nhu thyc phdm, khong khi va
loc nuéec.

3. MO HINH PONG HOQC

C6 nhiéu phuong phap dé€ udc lugng
toa do ctia robot. Trong do6, phuong phap don
gian nhat la udc lugng toa do tu gid tri hoi tiép
cua encoder va c6 thé két hop thém cam bién
quan tinh (inertial measurement unit). Ngoai
ra, ROS con hé trg viéc udc lugng toa do bang
thi gidc - visual odometry. Day la phuong phap
xt ly anh mau point cloud RGBXYZ dé€ tim cac
diém déc trong tuong ting trong cac khung anh
va udc lugng do dich chuyén cua robot dua vao
thong s6 khong gian ctia cac diém d6. Phuong
phap nay c6 do chinh xac phu thudc vao moi
truong, vi du nhu mot can phong c6 nhiéu vat
dung sé tim dugc nhiéu diém dic trong hon
mot hanh lang, ngoai ra, khdi lugng tinh toan
ti phuong phap nay rat l6n.

GOI RD{GD'ED'jD'kD] Vé RL{DL'EL'jL'kL] lél &
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hai hé truc toa d6 va u la vecto dugc mé ta nhu
hinh dudi ma ta c6 méi quan hé:

u = ¥gip + ¥olp + 2oko = x4y + ¥4 2.k, (1)

Trong do, (xg.¥p-25) va (x,.¥,.2,) la toa
d¢ cta vecto u trong R vaR,.

Hinh 1. H¢ toa d¢ ctia vecto u trong R va R,.
V6i bat ki mot vecto v nao, ta ludn co:
{xnin + Voio + znkns"} = {xLEL +yi + szL*V} (2)
V6i v = (ig.jp. kg), ta cO:
(xgip + Voo + Zoko. ig) = {xyiy + vy +2,k )

{x[,i[, + Voo + znk[:ujn} = {xLEL v+ szLJjD} (3)
{xni[:- + ¥olo + Zoko. zn} = {xLEL + ¥y H2ky. zn}

Vibavectodonvi (ig.js. ko) ctiahétoaddR |
doimottrucgiaonén tig.izh = {jz.jg? = (kg.kgd = 1
va lig.jp) = lig. kot = ligky) = 0, vi vy ta dugc:

xp = xp g + ¥y i) + 200k ip)
Yo = xpAipjo + v e ) + 20 ko) (4)
zp = x. {ipkod + v G ko) + 20 (k)

Hodc & dang ma tran:
i)

Hp {ipig) {kpigh Xy
(FD) = {E]_.-_i[:a} {j]_.-_i]_} {k]_.-_ip} -(Yl) (5)
Zp (ipked (ko) (kpkg) 21
Theo do, ta co:

g+l AT Hy
(Fm) = Rigp. 8.1 (amyk) + (Vk)
Zeel 0 2y
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Trong do, Rig. 8. la ma tran xoay lan
lugt theo ba truc x, y, z theo ba goc o, 0, .

cosy —siny 0 cos@ 0 sinB 1 0 0
Rip. 8,y = ( sindd cosy 0)( 0 10 )(U cos —simp)
0 0 1 —sinB 0 cos@ 0 sing cosg

Mot ma tran S, ., goi 1a ma tran doi
xting néu 5+ 5" =0, khi dé ta c6 s;+5; =10,
i=L..nj=1L..n

= 55 = a Vasij = —5j v6i in

Véi ma tran 3x3, ta co:
':I _S! 5:
S= ( Sq 0 _SL)
_5: 5]_ ':I

V6i vecto w = (wy, wy. 0, ), ta co:

V6i mot ma tran xoay, ta co R.R* =1, ta
duoc:

RRTLRET=0 (6)

Vi vy, R.RT [a mOt ma tran d6i xiing
(thda man ST = —5 nén cac phan tu trén duong
chéo chinh bing 0 va ¢6 s;; = s;;), vi vay ching
ta c6 thé viét vdi R 1a ma tran 3x3.

0 —wg oy
BRRT = w, 0 —w,
—wy Wy 0

Ta co:

- d o
. RT =E{R¢.RE.RLP}.R¢,.RQ.R¢

Trong dd, R ,.Rg.Ry lan ot 1a ba ma
tran xoay lan lugt theo ba truc x,y, z theo ba

g6c ¢, 0, y.
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4. GIAI THUAT PINH VI

Dé c6 thé xay dung dugc ban d6 2D
nhdm cung cdp mot ban d6 tinh d€ cung cdp
cho muc dich diéu hudng thi c6 mot package
Gmapping dugc hé trg trén nén tang ROS.
Doi v6i gmapping thi né yéu cau mét dd liéu
odometry (di liéu vi tri cia robot) va mot cam
bién laser rangefinder (di liéu vé vat can). Véi
yéu cdu nay, di liéu odometry lay tii encoder va
dii liéu laser rangefinder dugc ldy tit cam bién
Hokuyo URG-04LX-UGO01 nhu da trinh bay &
phén trén. Sau day la cac budc d€ x4y dung ban
do. Hing HOKUYO da phat hanh package urg
node d€ giao tiép cam bién laser v6i ROS nén ta
chi can cdu hinh mot vai thong s6 d€ giao tiép
nhu sau:

<node name="urg node" pkg="urg node"
type="urg_node" output="screen">

<param  name="serial_port" value="/dev/
ttyACMO"/>

<param name="serial_baud" value="115200"/>

Trong do:

Node urg_node sé chtia cac thong tin
khai bao dé€ doc dii liéu tit cam bién laser.

Serial_port khai bao cong serial dung
dé giao tiép véi laptop.

5. KET QUA THI NGHIEM XAC MINH

Qua trinh thuc nghiém thuc hién thu
nghiém trong khong gian nghién ctiu phat trién
va chuyén giao cong nghé tai Xudng C1, Khoa
Co khi, Truong Dai hoc Bach Khoa, Pai hoc
Quoc gia TP. H6 Chi Minh. Trong khong gian
gom 06 phong tét ca, nhung vi do khong mugn
dugc tat ca cac phong nén khu vuc thuc nghiém
chi thuc nghiém trong 02 phong. Bén canh do,
nhém con bo tri cac ban ghé lam thém vat can.
Robot UV diét khuidn nhu Hinh 3 sé dugc kiém
tra kha ndng vé ban d6 2D, kha nang tranh vét
can va tim duong di dén dich, cach hoat dong
ctia den UV.

Hinh 2. Bdn d6 dugc xdy dung bang thudt todn

Hinh 4. Két qud dinh vi
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Sau khi diéu khién robot di chuyén khap
phong thi nhém thu dugc ban dé nhu Hinh 4.
Vat can gom tuong, ban, ghé la nhiing dudng
vién mau den. Vung mau trang la viing robot c6
thé tu do di chuyén.

6. KET LUAN

Trong nghién ctu nay, thiét ké thuat
toan dinh vi trong mdi truong khong biét trudc
la cap thiét va phu hop trong boi canh hé thong
robot va tu dong hod dugc phd bién. Phat trién
phan mém bao gom mo hinh dong hoc, thuat
toan dinh vi st dung lidar gitup cho d phan
giai va tinh chinh xdc ctia phuong phap dugc
cai thién. Mot s6 tht nghiém trong phong thi
nghiém dugc thuc hién d€ kiém chiing lai tinh
tng dung trong thé gidi thuc. Qua do, thiét ké
dugc dé xudt da ching to tinh hiéu qua va kha
thi.

Loi cam on:

Nghién ctiu nay, do Truong Pai hoc
Bach Khoa, Dai hoc Quéc gia TP. H6 Chi Minh
tai trg theo ma s6 dé tai SVKSTN-2021-CK-37.
Chung t6i cam on sy ho trg vé thoi gian va co
s& vat chat ctia Trudng Dai hoc Bach Khoa, Dai
hoc Quéc gia TP. H6 Chi Minh cho nghién ctiu
nay. <

ISSN 2615 - 9910

http://cokhivietnam.vn

Ngay nhan bai: 01/3/2022
Ngay phan bién: 15/3/2022

Tai liéu tham khao:

[1].

Velavan, T. P, & Meyer, C. G. (2020). The
COVID-19 epidemic. Tropical medicine &
international health, 25(3), 278.

. Linden, K. G,, Shin, G. A., Faubert, G., Cairns,

W., & Sobsey, M. D. (2002). UV disinfection of
Giardia lamblia cysts in water. Environmental
science & technology, 36(11), 2519-2522.

. Hassen, A., Mahrouk, M., Ouzari, H., Cherif,

M., Boudabous, A., & Damelincourt, J. J.
(2000). UV disinfection of treated wastewater
in a large-scale pilot plant and inactivation of
selected bacteria in a laboratory UV device.
Bioresource Technology, 74(2), 141-150.

. Jolis, D., Lam, C., & Pitt, P. (2001). Particle

effects on ultraviolet disinfection of coliform
bacteria in recycled water. Water Environment
Research, 73(2), 233-236.

TAP CHI CO KHI VIET NAM, S6 3 nam 2022



