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ABSTRACT

This paper presents a general design process of a small unmaned aerial
vehicle called quadrotor for aerial imaging. Since quadrotors are simple
in term of design, the main concern in this study is the overview of a
complete quadrotor model based on stable and popular flight control
boards available on the market, and methods of aerial imaging to promote
various aerial imaging applications using quadrotors. Three designs for
quadrotor frames and one camera gimbal were proposed and evaluated.
Vibration damping for sensor circuits was tackled and vibration damping
methods were proposed. Different approaches to aerial image capture
were also been introduced. Preliminary results showed that the designed
quadrotor could be used to capture aerial images and would be potential
for aerial imaging applications. Limitations of the current quadrotor
designs were noted and solutions were also proposed.

TOM TAT

Bai bao nay trinh bay t(fng qudt qud trinh thiét ké mé hinh mdy bay truc
thang bon canh quat (quadrotor) c¢& nhé ¢6 gid do cho mdy anh ky thudt
50 dé thu thdp khéng anh. Do ban chat mdy bay nay c6 mé hinh don gian,
van dé ddc biét quan tam trong nghién ciru nay la cai nhin tong quan ve
mét mé hinh may bay truc thang bon canh quat hoan chinh dya trén nén
phcﬁn mach diéu khién bay on dinh va théng dung trén thi truong, cdc gidi
phép thu thip khéng anh dé nhanh chéng trién khai iing dung thu thip
khéng anh cho mdy bay. Ba mé hinh thiét ké thiec nghiém cho khung mdy
bay va mo hinh thiét ké gid @6 camera dwoc dé xudt va danh gia. Vin dé
chong rung cho cdc mach cam bién dwoc quan tam va cdc giai phdp dwoc
dé xuat. Cac giai phap thu thdp anh voi mdy anh ky thudt so cing da dwoc
gidi thiéu. Két qua ban ddu cho thdy mdy bay truc thang bon canh quat da
co the thu thip khéng dnh nhw yéu cau dat ra, mé ra nhiéu hwéng phat
trién g dung thu thdp khéng dnh mét cdach tw dong. Qua qud trinh thiét
ké, mot sé diém han ché cia mé hinh duoc ghi nhan va cac huong khdc
phuc dwoc dé ra.

1 GIOI THIEU

Méy bay truc thing bon canh quat (quadrotor)
la mét trong soO cac phuong tién bay khong nguoi

1ai da duoc nghién clru va phat trién tir 1au vi c6 thé
duoc ing dung trong nhiéu linh vuc dac biét 1a linh
vuc cuu hd ¢ nhitng mdi truong nguy hiém. Ve
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mit diéu khién tu dong, nhiéu nghién ciru da mo
hinh héa va d& xuit nhiéu giai thuat didu khién
khac nhau cho loai may bay nay (Castillo and
Dzul, 2004; Hoffmann et al., 2007; Yasir Amir and
Abbas, 2011). Vé mit tng dung, may bay ciing
dugc tich hop hé thong dinh vi GPS (Rawashdeh et
al., 2009) dé c6 thé hoat dong mot cach ty dong
trong khoang khong gian rong. Loai may bay bon
canh quat nay da duoc nhiéu cong ty phat trién va
dua ra thanh san phdm thuong mai khong chi phuc
vu cho nganh céng nghiép gidi tri ma con phuc vu
cho viéc thyc tap, nghién ctru. Trong thoi gian gan
day, viéc nghién ctru va ung dung may bay truc
thang bon canh quat trong nude bt ddu duoc quan
tam. Nam 2011, mo6 hinh dong lyc hoc cua loai
may bay dugc gidi thiéu va mo dau cho hudng
nghién ctru nay tai cac hoc vién va truong dai hoc
trong ca nudc (Hiép et al., 2011). Mot s6 dé tai
nghién ctru khoa hoc trong sinh vién da duoc trién
khai dé thiét ké cic mo hinh mdy bay nay (Tam,
2012). Gan day nhat, hé thong diéu khién, thu thap
va xt ly thong tin cua loai mdy bay nay duogc
nghién ciru va xdy dung cho cac Gng dung trong
linh vuc nha thong minh va quéan su (Tho et al.,
2012). Tuy nhién, van dé thiét ké may bay bdn
canh quat ¢& nho dé thu thap khong anh van chua
dugc thyc hién. Vi vay, viéc thiét ké mé hinh may
bay tryc thang bén canh quat ¢& nhé dé thu thap
khong anh 13 budc dau tién dé dua loai may bay
nay vao thuc té ung dung, tién t6i lam chii cong
nghé thiét ké may bay khong ngudi 1ai dé thu thap
khong anh véi kha nang tu dinh vi phuc vu cho
nhiéu linh vuc khoa hoc va xd hoi nhu bao vé tai
nguyén rimg, cac cong tac ctru hd, an ninh qubc
phong,...

Bai bao nay gioi thiéu cai nhin tong quan vé
quy trinh thiét ké may bay truc thing bbén canh
quat ¢& nho (kich thuéc hai dong co cung truc
<550 mm) tir thiét ké co khi dén lwa chon phan
cung va phﬁn mém diéu khién, lya chon va thiét ké
giai phap thu thap anh hudng téi phat trién tng
dung loai may bay khong nguoi lai ndy trong linh
vuc thu thap khong anh. Yéu t6 chdéng rung cho
board mach diéu khién va giai phap thu thap khong
anh bing may anh k¥ thuét sb duoc dic biét quan
tam dé giup may bay truc thang bon canh quat bay
duoc 6n dinh va dé dang phuc vu trong viéc thu
thap khong anh trong khi bay.

Noi dung con lai cua bai viét duoc tom luogt
nhu sau: Phan 2 gi6i thiéu va thiét ké co khi cho
may bay tryc thing bdn canh quat. Cac thiét bi
dién, mach diéu khién dwogc giéi thiéu ¢ phan 3.
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Céc tinh nang ctia phan mém trén may tinh ding dé
giao tiép v6i board mach diéu khién s& duoc trinh
bay & phan 4. Két qua va thao luan duoc trinh bay
& phan 5. Sau cung, bai bao két thuc voi két luan
va kién nghi & Phén 6.

2 THIET KE CO KHi
2.1 Thiét ké khung may bay

Méy bay tryc thing bbn canh quat (quadrotor)
cd nho la mot loai mdy bay khong nguoi lai pho
b1en gdm 4 canh tay v6i mot dong co dat & dau
mdi canh tay dwoc lién két v6i nhau qua “phan két
n6i”. Cac canh tay duoc dit dbi xtimg véi nhau qua
tam. Thiét ké may bay truc thiang bn canh quat c6
thé bat diu tir viéc mod hinh héa sau do tinh toan
kich thudc cac canh tay may bay, luc nang dé xuat
c6 phu hgp hay khong (Hiép et al., 2011; Tam,
2012). Tuy nhién, thiét ké may bay truc thing bon
canh quat chu yéu tap trung dén tinh dbi xung,
trong tdm va khéi lugng cua mo hinh. Vi vay, bai
bao trinh bay giai phap thiét ké thuc nghiém dwa
vao kich thudc cac mo hinh may bay truc thiang
bbn canh quat phd bién. Thong s6 ky thuat cia ba
thiét ké duoc dé xuat voi kich thudce va vat lidu gia
cong khac nhau cho khung ctia may bay truc thang
bbn canh quat duge liét ké & Bang 1. Khéi lugng
ctia khung may bay véi timg thiét ké dugc liét ké &
Béng 2.

Céc thiét ké thir nghiém c6 kich thudc gan gidng
nhau. O thiét k& 1, vat liéu dang thanh hop kim
nhom duge sir dung dé gia cong canh tay va vat
liéu bang mach in van con phu 16p déng duoc su
dung dé ting d6 clng cta phan két nbi. Thiét ké
nay co khéi luong nhe nhét nhung lai c6 d6 bén co
hoc kém trudc nhing chdn dong hay va cham
manh ciia may bay v&i vat can. Thiét ké 2 va thiét
ké 3 sir dung vat liéu c6 dang 6ng nén cénh tay
may bay v6i cac thiét ké nay co do bén cao hon so
v6i thiét ké 1 qua qua trinh thir nghiém. Thiét ké 2
¢6 do bén cao hon thiét k& 3 nhung co chi phi cao
hon vi sir dung vat liéu nhua soi cacbon. M6 hinh
CAD va thuc té cua cac thiét ké duoc thé hién &
Hinh 1 va Hinh 2.

Khéi lwong cta thiét ké 2 va thiét ké 3 tuong
duong nhau vi lugng vét liéu st dung dé gia cong
canh tay may bay khong nhiéu va c6 khdi luong
tuong dwong. Thiét ké 2 va thiét ké 3 c6 do bén cao
nhung lai ¢6 khdi lugng 16n hon nhiéu so véi thiét
ké 1 do mdi canh tay may bay st dung 02 kep nhura
(khdi lwong 20 gram) dé gan dong co voi canh tay
may bay va 02 kep nhwa dé lién két phan canh tay
v6i phan két ndi cua may bay (Hinh 3).
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Bang 1: Cac thiét ké dé xuét thir nghiém

Thibt ké Phin cinh tay Phin két ndi
Vit li€u Kich thwéc (mm) Vit li€u Kich thwéc (mm)
1 Hop kim nhom 12x20x230 Béng mach in 110x110x3
2 Vit liéu nhya soi carbon 140D x 16ID x 250 VAt liéu nhua sgi carbon 120x120x3
3 Hop kim nhom 140D x 16ID x 250  Vat liéu sg¢i carbon 120x120x3

Bang 2: Khoi lwgng may bay trwc thing bon canh quat ciia tirng thiét ké

Thiét ké Khung hoan chinh (gram) Kep nhua sir dung (gram) T(K)ng khoi lugng (gram)

1 230 Khong dang ké 230
2 190 320 510
3 ~190 320 ~510

(a) (b)
Hinh 1: M6 hinh CAD ciia (a) thiét ké 1 va (b) hai thiét ké con lai

(a) (b) ©
Hinh 2: M hinh thyec té ciia (a) thiét ké 1, (b) thiét ké 2, va (c) thiét ké 3

(a) (b)
Hinh 3: Kep nhua sir dung trong thiét ké 2 va thiét ké 3
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2.2 Thiét ké gia d& may anh
Thong thudng co hai giai phap dé thu thap

khong anh. Giai phap thir nhét 1a sir dung mot mo-

dun camera nhé gon cé thé duoc két ndi duoc truc
tiép v6i bo mach diéu khién bay. Giai phép thir hai
la lap lén may bay mdy anh ky thuat s6 va diéu
khién tryc tiép bang tac .dong co hoc 1én nat an dé
thu thap anh theo yéu cau, c6 thé lién tuc thu thap
anh tir lic trude khi bay hodc diéu khién truc tiép
thong qua viéc 1ap trinh cho may anh va bo mach
diéu khién. Trong hai giai phap nay, giai phap thir
hai dé thuc hién, c6 chi phi thép va cho chét luong
anh tuong ddi tot so véi chi phi dau tu nhung doi
hoi phai thiét ké riéng gia do may anh vi vay lam
tang khéi lugng ciia may bay. Bai bao nay gidi

thiéu giai phap thir hai dé thu thap khong anh vi

nhiing vu diém cta no.

Dé viéc thu thap dir liéu khong anh dugc tdt,

Vi
04

Chi tiét duoc
xé ranh

(a)

2.3 Giai phap chéng rung dong

Rung dong tao ra trén may bay s€ anh hudng
dén d6 chinh xac ciia mot sd loai cam bién do quan
tinh trén mach diéu khién gay khé khin cho qua
trinh didu khién bay, anh huéng dén chét luong
khong anh thu thap. Ngudn rung dong chu yéu 1a
bbn dong co cua may bay vi vay can tim bién phap
cach ly, giam thiéu rung dong nay truyén dén cac
mach cam bién duoc tich hop trong mach diéu
khién trung tim ctia may bay. Diéu nay duogc thuc

(b)

Hinh 4: (a) M6 hinh CAD va (b), (¢) mo6 hinh thuc té cia gia do may anh
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gia do cho may anh can duge thiét ké gon nhe,
chic chén, va c¢6 thé diéu khién gitr 6n dinh may
anh. Trong qua trinh hoat ddng, may bay truc thang
bén canh quat co thé thay déi goc pitch (goc
nghiéng theo phuong trudc-sau) va goc roll (goéc
nghiéng theo phuong tréi-phai) dé dinh huéng va
giit can bang dan dén thay ddi goc va hudng chup
anh. Vi vay, can thiét ké gia do may anh c6 it nhat
hai tryc tw do dé diéu khién giit 6n dinh may anh
theo goc pitch va goc roll.

Hinh 4a 1a m6 hinh CAD cua gia d& may anh.
Hai dong co DC servo duoc sir dung dé giit on
dinh goc pitch va roll cia may anh (Hinh 4b, 4c).
Gia d& cua may anh dugc thiét ké bang vat liéu soi
carbon. Phan ghép ndi vdi cac dong co DC servo
va dé gin may anh dugc xé ranh dé co thé diéu
chinh sao cho trong tdm cua may bay sau khi lap
méay anh nam gin truc thang dliing clia may bay
tryc thang bon canh quat nhat

A
Déng co DC servo Déng co DC servo
gift 6n dinh goc roll gilt on dinh goc pitch
(c)

hién bang cach: 1) Lot cac tim cao su phia trong
kep nhua cua dé gin dong co nham lam giam cac
rung dong truyen tir dong co 1én canh tay cua may
bay va truyen 1én gi4 d& cua mach cam bién (Hinh
5a); 2) Nbi gia d5 mach cam bién v6i phan két ndi
clia may bay thong qua cac 16p nhya giam chin
hinh try dé tiép tuc lam giam rung dong tir than
méy bay truyén 1én mach cam bién (Hinh 5b); 3)
Treo mach cam bién vao bén thanh tru trén gia do
bang day curoa (Hinh 5¢).
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Tam cao su
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Hinh 5: (a) TAm cao su chong rung do dong co. (b) Nhua cao su diung cach ly rung dong Ién mach diéu
Kkhién. (c) DAy curoa dung cach ly rung dong véi mach diéu khién. (d) Mach diéu khién di dwoc chong
rung dong

3 THIET BI PHAN CUNG
3.1 Mach diéu khién APM

Bo mach diéu khién trung tdm dwoc st dung
trong dé tai 1a bo APM 2.5 (ArduPilot Mega 2.5).
Day 1a mot hé thdng l4i ty dong ma ngudn md cho
phép ngudi ding c6 thé didu khién nhiéu loai thiét
bi bay véi kha ndng dinh vi dung GPS (Global
Positioning System). Bo mach APM 2.5 duogc st
dung vi c6 nhiéu chirc ning uu viét nhu phan mém
ma ngubn ma, tich hgp nhiéu cam bién nhu con
quay hdi chuyen 3 tryc, gia toe ke 3 truc, tir ké 3
truc, cam bién 4p suét, la ban sb; hd trg b thu
nhén tin hiéu GPS, cam bién siéu 4m,... dé diéu
khién nhiéu loai may bay mo hinh. Ngoéi ra APM
¢6 thé dugc céu hinh dé dang cho viéc thlét lap
hanh trinh bay tu dong thong qua phan mem ma
nguén mé Mission Planner, hd trg két ndi véi
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camera dé thu thap khong anh, hd tro giam sat bay
va luu trit dit liéu veé qua trinh bay (“Common-
APM 2.5 and 2.6 Overview | ArduCopter”, n.d.).

Bo mach APM 2.5 ¢6 8 tin hiéu diéu khién
dong co va dugc thiét lap theo thu ty dinh trude
ty vao cau hinh va s canh quat ciia may bay
nhiéu canh quat (multicopter hay multirotor) (Hinh
7). Ngoai ra, APM 2.5 con hd trg tin hiéu diéu
khién dong co servo dé chdng rung cho gia d& may
anh nhdm nang cao chat lwong khong anh thu thap.

Phién ban firmware 3.0 cia APM hd tro 14
ché d6 bay dé nguoi diéu khién lwa chon trong dé
ché do Stabilize (giit thang bang), Alt Hold (giir d¢
cao), Loiter (gitt vi tri 3D), Auto (bay theo hanh
trinh), RTL (tur tr& vé vi tri ban dau) 1a cac ché do
bay thudng sir dung nhét.
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Telemetry Port
(30R Radio’s/ MinimOsD)

UsB Port

Fuse and protection Diode

Outputs

Status LED's

JP1 Power Selector PIN

Power Port for Optional APM Power Module

12CPort

Reset

Magnetometer

Inputs

Dataflash

Mew Style GPS Port

OldSstyle GPS Port

Hinh 6: Board mach APM 2.5 (“Common-APM 2.5 and 2.6 Overview | ArduCopter”, n.d.)
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3ZRobotics

Hinh 7: Thir tw két ndi day tin hiéu diéu khién dong co cho quadrotor (“Connecting Your RC Input
and Motors | ArduCopter”, n.d.)

3.2 DPong co DC khong choi quét

DPong co mot chiéu khong chdi quét (brushless
DC motor hay BLDC) 1a mét loai dong co thudc
nhoém dong co dong bd nam cham vinh ciru dugce
cip ngudn dién 3 pha dé tao tir trudng quay théng
qua bd nghich Iuu tir ngudn dién DC. Loai dong co
nay co kich thudce nho, c6 hiéu suat cao va co thé
véan hanh ¢ toc do cao vi vay thuong duoc sir dung
cho cac mo hinh bay.

Dong co dugc st dung cho mod hinh 1a déng co
HiModel A2212/13T. Loai ddng co nay c6 thé si
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dung nguén dién 1a pin Li-Po 3S, hoat dong voi
dong lién tuc nho hon 10A va c6 kha néng nang tai
tr 730 dén 915gam khi sir dung canh quat c6 chiéu
dai 9 dén 10 inch vai goc nghiéng 4.7°.

3.3 Mach diéu téc

Mach diéu téc (Electronic Speed Control) duoc
ding dé diéu khién téc do cua dong co BLDC.
Ting cong sudt cua mach didu téc gdm cac
transistor cong suat duoc sit dung nhu b nghich
lwu ding dé tao dién ap 3 pha cho dong co BLDC.
Tdc do clia dong co duge thay doi bang cach thay
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d6i d6 rong xung cip cho cac transistor cong suat
(Yedamale, 2004).

ESC thong thuong dugc phan loai duya vao
dong dién t6i da ma ESC c6 thé cép cho dong co
BLDC va ngudn dién DC cap cho ESC hay dong
co BLDC. ESC HW30A duoc s dung dé diéu
khién dong co HiModel A2212/13T vi c6 thé cap
dong tbi da dén 30A cho dong co (c6 dong cuc dai
12A va dong hoat dong lién tuc nho hon 10A) va
phii hop vé6i loai pin 3S dugc s dung dé cép
ngudn cho quadrotor.

3.4 Pin Lithium polymer

May bay tryc thang bon canh quat ti€u thu
nhiéu ning lugng nén nguon dién cung cép cho
may bay phai co hiéu suit cao, c6 dong xa 16n
nhung trong luong phai nhé dé giam tai cho may
bay. Ngudn dién thuong st dung cho may bay truc
thing bon canh quat 1a pin Li-Po (Lithium
Polymer) vi dép ting dugc cac yéu cau trén.

Do dong co stt dung cho may bay cé dong hoat
dong lién tyc nhé hon 10A va dong cuc dai 12A.
Ngudn dién cin co kha niang cip dong it nhat 1a
40A va cap dong 16n tirc thoi 1a 48A. Trong mo
hinh nay, 2 vién pin Li-Po Wild Scorpion
2800mAh, 35C dugc chon. Loai pin nay c6 kha
ning cap ngudn dén 98A (2800mA x 35), c6 dung
lwong pin 2800mAh cho phép cép ngudn cho 4
dong co hoat dong lién tuc véi dong 10A (theo ly
thuyét) trong thoi gian (2800mAh x 2) / 40A =
0.14 h hay 8.6 phut.
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3.5 BO diéu khién tir xa

Bo diéu khién tir xa gdm mot thiét bi phat tin
hiéu diéu khién bay thong qua séng radio tir ngudi
diéu khién dén bo thu tin hiéu gin trén may bay
can diéu khién. Tin hiéu diéu khién nay con duoc
ding dé dua may bay tir ché do cho sang ché do
san sang bay theo quy trinh an toan bay ctia bo diéu
khién bay.

Dé tai st dung bo diéu khién SkyFly 6 kénh de
dap ung cac yeu cau diéu khién tir xa co ban gom
diéu khién ga (throttle), diéu khién goc roll, pitch,
yaw; va chon ché do bay. Mot kénh diéu khién con
du co thé dugc dung dé diéu khién may anh k¥
thuat sb dung dé thu thap khong anh trong khi may
bay hoat dong trén khong.

4 PHAN MEM GIAO TIEP

Bo mach APM c6 thé dugc ciu hinh cac thong
s6 diéu khién, thiét lap ché do bay, khai béo va
thiét 1ap cdu hinh cic cam bién dugc hd tro, cip
nhat firmware,... thong qua phan mém Mission
Planner (Hinh 8) str dung giao thirc MavLink thong
qua cong USB. Ngoai ra Mission Planner con cho
phép xem trang thai thiét bi bay nhu cac goc
nghiéng, théng tin cam bién dinh vi thiét bi bay
trén ban do (khi sir dung GPS), co thé két ndi véi
thiét bj thu phat song dé giam sat trang thai thiét bi
trong khi bay (“Mission Planner Overview |
Mission Planner”, n.d.), luu trtt dit liéu cam bién
khi bay, hi¢u chinh ESC, hi¢u chinh tin hi¢u diéu
khién radio,...

Altitude (m)
0.00

Distto WP (m)

DistToMAV

0.00

Vertical Speed (m/fs)

0.00

[= =]

CONNECT

»

DONATE

Hinh 8: Giao dién phan mém Mission Planner
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5 KET QUA THi NGHIEM
5.1 Kién} tra do rung djng ciia may bay
trwe thiang bon canh quat

Thi nghiém nay nhim kiém tra d6 rung
dong cia may bay tryc thing bbén canh quat.
Méay bay dugc cho bay & ché do Stabilize
(“AC_MeasuringVibration | ArduCopter”, n.d.).
Dit liéu vé gia tdc theo cac truc X, Y, Z duoge
Iuvu lai trong mach APM trude va sau khi thye hién
cac bién phap giam rung dong trinh bay ¢ myc 2.3.
Dit liéu nay dugc thé hién lan luot trén Hinh 9 va

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 32 (2014): 17-26

Hinh 10.

DPé mach diéu khién c6 thé thu thap dugc thong
tin quén tinh chinh xac can thiét cho viéc gitt vi tri
3D va diéu khién duoc tot, rung dong téi da phai
nho hon 0,3G trén truc X va Y, va nho hon 0,5G
trén truc Z (“Advanced Vibration Control |
ArduCopter” n.d.). Nhu vay, cac bién phap giam
va cach ly rung dong cho mach do quan tinh co
hiéu qua tét vi dir liéu gia téc sau khi thuc hién cac
bién phap giam rung dong ndm trong ngudng cho
phép (Hinh 10).

Value Graph
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Hinh 9: Dir li¢u gia toc theo truc X, Y, Z truée khi thwe hi¢n giam rung dong

Value Graph
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Hinh 10: Dit liéu gia toc theo truc X, Y, Z sau khi thwc hién giam rung dong

5.2 Thu thap énh sir dung may anh ky
thuit so Canon

_ Viée thu thap khong anh ¢6 thé duoc thyc hién
bang cach s dyng nhimg bo mach camera dugc
APM ho trg (“Parts - Video/OSD - 3DRobotics

Inc.” n.d.) hoic 1ip mot may anh k§y thuat sb vao
gia do va thuc hién thu thap anh lién tuc thong qua
ché d6 quay phim ngay truéc khi bay. Bai viét
trinh bay giai phap st dung méay anh k¥ thuat s6 vi
giai phap nay thong dung, cho chat luong anh tot.
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Hinh anh tai nhimg vi tri mong muén c6 thé
dugc thu thap ty dong khi ciu hinh APM véi ché
d6 bay AUTO st dung GPS dé cung cép toa do vi
tri thu thdp anh thong qua Mission Planner. Viéc
nay cling co thé dugc thuc hién béng cach cai dat
phan firmware CHDK thich hop cho loai may anh
Canon dugc hd trg (“Common-APM to CHDK
Camera Link Tutorial | ArduCopter” n.d.), sau dé
cai dat trén thé nhé ciia may anh mot doan chuong
trinh (script), thuc thi doan chuong trinh nay (Hinh

(a)
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11), va thiét lap cAu hinh trén Mision Planner dé sir
dung tin hiéu diéu khién tir by didu khién tir xa yéu
clu chyp anh tai vi tri mong mubn (“Common-
Camera Gimbal | ArduCopter” n.d.).

Nghién cuu da dat dugc mot s6 két qua ban dau
kha quan qua viéc thu thap anh tai Khoa Cong
Nghg, Khu II, Dai hoc Can Tho (Hinh 11) va doan
script dwoc viét cho may anh Canon Powershot
A550 dé thu thap anh tai nhimg vi tri mong mudn
(Hinh 12).

(b)

Hinh 11: (a) Khoa Céng nghé va (b) thw vién Khoa Cong nghé, Trwong Pai hoc Cin Tho chup tir
quadrotor

Script duwoc thyc thi

Hinh 12: Poan script dwgc thuc thi trén may
anh Canon Powershot AS550

6 KET LUAN VA PE XUAT
6.1 Kétluan

Bai bao di dé xuit thiét ké may bay truc thing
bbn canh quat (quadrotor) c6 kha ning thu thap
dugc khong anh. Khung may bay dugc thiét ké
chédc chin véi thiét ké 2 va thiét ké 3. Gia d& may
anh gon nhe nhung dé bi rung dong. Cac dong co
va mach diéu toc hoat dong tot voi kha niang chiu
dong hop 1y. May bay c6 thé dugc dua vao si dung
dé thu thap khong anh; tuy nhién, 4o 6n dinh chua
cao va thoi gian bay ngén.
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6.2 D¢ xuit

Qua qua trinh thiét ké va ghi nhan nhiing
han ché ctia m6 hinh hién tai, mdt s6 huéng
khac phuc va huéng phat trién may bay truc
thang bon canh quat dugc dé xuat nhu sau:

— Diéu chinh thiét ké khung mdy bay truc
thang bon canh quat, dic biét ¢ cac khop noi dé
giam trong lugng may bay.

_ — Thiét ké dé gan méy anh chiu lyc tir hai bén
dé giam rung dong cho ca gia do.

— Sir dung dong co c6 hiéu suat cao hon dé
giam nang luong tiéu thu va str dung pin Li-Po c6
dung luwgng cao hon dé tang thoi gian hoat dong
cua may bay.

- Tiép tuc nghién cru va tng dung cong nghé¢
GPS dé c6 the gitip may bay bay chinh xac theo
chuong trinh dinh trudec.

_ — Tich hop thiét bi truyén hinh anh tryc tiép
ve€ mdy tinh khi may bay dang hoat dong d¢ tang
kha nang rng dung cua may bay.

LOI CAM TA

Nghién ctru nay duqc‘ thuc hién dudi su hd trg
kinh phi nghién cuu tir Bé tai Khoa hoc Cong nghé
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cép Truong, Truong Dai hoc Can Tho Ma dé tai:
T2013-16).
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