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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 rerm of design, the main concern in ihis study is the overview of a
complete guadrotor model based on stable and popular flight control
boards available on the marker, and methods of aerial imaging fo promote
various aerial imaging applications using quadrotors. Three designs for
quadrotor frames and one camera gimbal were proposed and evaluated.
Vibrarion 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 1o capture aerial images and would be potential

Jfor aerial imaging appli . Limi of the current quadrofor
designs were noted and salunans were also proposed.
TOM TAT

Bai bdo nay trinh bay téng qudt qua trinh thiét ké mé hinh mdy bay truc
thing bén cdnk quat (quadrotor) cé nhé co gid d& cho mdy anh kJ thudt
56 aé thu thip khong ank. Do bdn chdt may bay nay cé mé hink don gidn,
vdn dé dge biét quan tdm frong nghién ciru ndy 1 cdi nhin téng quan Ve
mgt mé hinh mdy bay truc rhang bon cdnh quat hoon chinh dia trén nén
phan mach diéu khién bay on dink va théng dung trén thi irudmg, cdc giai
phip thu thip khong dnh dé nhanh chong trién khai tmg dung thu Ihap
khéng dnh cho mdy bay Ba md hink thiét ké thuc nghiém cho khung § may
bay va mé hinh thiét ké gid d camera duge dé xudt va dink gid. Vén 8¢
chang rung cho ede mach cam bidn dige quan idm va cde gidl phdp duge
& xudt. Céc gidi phdp thu thgp dnh vl mdy dnh k§ thudt 56 ciing d3 duge
gidi thigu. Kér qua ban déu cho thdy mdy bay iruc thiing bin canh quat 33
cé Ihe thu thdp khong dnh nhu yéu cdu dit ra, mé ra nhidu hu-a’ng phdt
tridn img dung thu thdp Irhong dnh mit cdch f dong. Qua qud trink thiét
ké, mét 56 dibm han ché cia mé hinh duge ghi nhén va cdc hudng Khite
phuc dupe dé ra.

1 GIGI THIEU

May bay tr\Jc thing bén canh quat (quadrotor)
1a mét wong s6 cac phuong tign bay khong ngudi

lai da duge nghién ciru va phit trién tir 14u vi co thé
dugc tmg dung trong nhidu linh vuc dic biég 14 finh
vic ctru h & nhifng mdi trudmg nguy hiém. vé
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mit diéu khién tr déng, nhiéu nghién ciu da mé
hinh héa va dé xuit nhidu giai thudt didu khién
khdc nhau cho loai may bay ndy (Castillo and
Dzul, 2004; Hoffmann ef al, 2007; Yasir Amir and
Abbas, 2011), Vi mat Gng dung, may bay ciing
duwge tich hop he théng dinh vi GPS (Rawashdeh ef
al, 2009) dé co thé hoat dong mot cdch wr dong
trong khoang khang gian rong. Loal mdy bay bén
cénh quat nay da dwoc nhidu cdng ty phat tridn va
dua ra thinh sin phim thirong mai khang chi phuc
v cho nganh céng nghiép giai tri ma con phuc vu
cho vige thuc tip, nghién citu. Trong thoi gian gin
ddy, vide nghién cirv va dng dung mdy bay tryc
thing bén canh quat trong nudc bit ddu duge quan
tam. Nam 2011, md hinh ddng lyc hoc cia loai
mdy bay dwgc gi6i thidu vA md ddu cho hudmg
nghién clru ndy tai cie hoe vién va trrdng dai hoe
trong ci nude (Hip et al, 2011). Mat s6 dé tai
nghlen citu khoa hoce trong. smh vién da dwge wién
khai dé& rhlet ké cac m6 hinh mdy bay nay (Tam,
2012). Gin diy nhit, h¢ théng didu khién, thu thip
vad X Iy (hong tin cia loai mdy bay niy dige
nghién ciru va xdy dimg cho cac tng dung trong
linh vue nha thong minh va quan s (Tho er al,

2012). Tuy nhién, van dé thiét ké may bay bén
cénh1 quat ¢& nho dé thu map khong anh van chua
duge thye hidn. Vi vy, vide thiét ké mé hinh may
bay tryc thing bén cénh quat <& nhd dé thu thip
khéng anh 13 buée ddu tién dé dua logi may bay
ndy vao thuc ¢ tmg dung, tién tdi lam chii cong
nghé thiét ké mdy bay khong ngudi 14i ¢& thu thap
khéng dnh vén kha néng v dinh vi phue vu cho
nhidu Iinh virc khoa hoc va x4 héi nhu bao vE tai
nguyén rimg, cdc céng tic ctu ho, an ninh quz:)c
phong,...

Bai bdo nay gidi thi¢u cai nhin tong quan vé
quy trinh thiét k€ mdy bay truc thing bbn cinh
quat c¢& nhd (kich thudc hai dong co cing truc
<550 mm) tr thiét ké co khi dén lya chen phin
cimng v phén mém diéu khién, lra chon va thiét ké
gidi phap thu thip anh hudng t&1 phat tridn dng
dung loai mdy bay khéng ngudi 14 ndy trong linh
vyc thu thip khéng anh. Yéu tb chéng rung cho
board mach didu khién va gla] phép thu thip khong
anh bAng may anh ky thuét 58 du‘(;m dac bigt quan
tAm dé gitip mdy bay truc thing bén c4nh quat bay
duge bn dinh va dé dang phyc vu trong viée thu
thip khang 4nh trong khi bay.

Ni dung con Jai eda baj viét duge tom luet
nhur sau: Phan 2 gioi thigu va thiét k& co khi cho
miy bay tryc thang bbn canh quat. Céc T.hlel bi
dién, mach didu khién duge gigi thicu & phan 3.
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Ciéc tinh ning cia phau mém trén méy tinh ding dé
giao 1iép v6i board mach diéu khién s& durge trinh
bay & phin 4. Két qui va thio ludn duge trinh bay
& phin 5. Sau cling, bir bdo két thic véi két luan
va kién nghi & Phén 6.

2 THIET KE CO KHi

2.1 Thift ké khung m4y bay

My bay true thing bbn cdnh quat (quadtotor)
& nha 14 mét loai mdy bay khéng ngudi ldi pho
bién gf‘)rn 4 canh tay v&i mdt dong co dit & dau
m51 cdnh tay dwgc lién két vai nhau qua “phan két

*. Cac cénh tay duge dat ddi ximg voi nhau qua
tzm Thiét ké may bay truc thang bbn cdnh quat ¢é
thé bit dau tr vide mé hinh héa sau d6 tinh todn
kich thudc cdc canh tay mdy bay, luc ning aé xudt
c6 phi hop hay khong (Hliép ef af, 2011; Tam,
2012). Tuy nhién, thiét ké may bay tryc thiing bén
cinh quat chi yéu tip frung dén tinh ddi ximg,
trong tim va khéi hrgng ciia md hinh. Vi vdy, bai
bao trinh biy giai phap thiét ké thire nghigm dya
vao kich thude cdc mé hinh mdy bay truc thang
bén canh quat phd bidn. Théng s kj thuit cia ba
thidt ké dugc 48 xudt vai kich thuge va vat iéu gia
cong khde nhau cho khung clta mdy bay trirc thang
bén canh quat duge liét ké & Bang 1. Khéi lrgng
ciia khung méy bay vdi ting thiét ké duoe ligt ké &
Bang 2.

Céc thidt ke thtr nghiém cd kich thude ghn gidng
nhaun, O thiét ké 1, Vat lidu dang thanh hop kim
nhém dugce si dung . aé gia cdng cdnh tay va vat
lieu bang mach in van cdn phu 6p dong duge sit
dung dé tang 4o cimg cua phin két ndi. Thiét ké
ndy c6 khdi lugng nhe nhdt nhimg lai c6 d6 bén co
hoc kéim trudc nhimn; chén d6ng hay va cham
manh cla fdy. bay.voiva can—TI'uct Kké 2 v thiét
ké 3 sit dung vit ligu c6 dang 8ng nén cinh tay
mdy bay véi cic thiét ké nay cé d6 bén cao hon so
v6i thiét ké 1 qua qué trinh thir nghidm. Thiét ké 2
¢6 dd bén cao hon thiét ké 3 nhumg <6 chi phi cao
hom vi st dung vt lidu nhuz soi cacbon. Md hinh
CAD va thire 1€ cia cic thiét ké duge thé hién &
Hinh 1 va Hinh 2.

Khéi luong cia thidt ké 2 va thiét ké 3 trong
duong nhau vi lugng, vit lidu s dung 48 gia cdng
canh tay méy bay khong nhiéu va cé khoi hrong
tuong durong. Thidt ké 2 va thidt ké 3 ¢6 d8 bén cao
nhung lai <6 khéi lrgng 16n hon nhiéu so véi thiét
ké 1 do m&i canh tay mdy bay sit dung 02 kep nhya
(khéi luong 20 gram) dé gin déng co véi ednh tay
mady bay vii 02 kep nhua dé licn két phan canh tay
v6i phin két ndi cia may bay (Hinh 3).
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Bang 1: Cic thiét ké 3& xuit thir nghiém

i Phiin cinh tay Phin ké ndi
Thiet ki Vatlien Kich thuée (mm) Vit ligu Kich thuée (mm)
1 Hopkimahom 12x20x230 Bingmachin 110x110:3
2 Vit ligu nhya sgi carbon 140D x 16D X 250 Vit ligu nhiya soi carbon 120x120x3
3 Hopkimnhom 140D x 161D x 250 Vit liéu sgi carbon 120%120x3

Bing 2: Khéi hwgng miy bay trire thing bn cinh quat cia timg thiét ké

Thiét ké  Khung hodn chinh (gram)  Kep nhya si dung (gram) Téng khdi lwgng (gram)
1 230

Khdng dng ké 230
2 190 320 510

3 ~190 320 ~510

@ )
Hinh 1: M& hinh CAD ciia () thiét ké 1 va (b) hai thiét ké cdn lai

©

Hinh 2: M& hinh thye ¢ ciia (a) thit ké 1, (b) thidt ké 2, va (c) thiét ké 3
.

—
W/

(@ ) ®
Hinh 3: K¢p nbya ik dung trong thiét ké 2 va thide ké 3

19



Tap chi Kiou hoc Truimg Dai hoe Cén The

2.1 Thiét ké gi4 a4 may dnh

Théng thuéng c6 hai gidi phdp ¢é thu thip
khéng anh. Giai phdp thir nhét 1 sir dung mdt mé-
d\:n camera nhd gon cb thé duoe két néi duge tnre
‘{EP'véi bo mach didu khién bay. Giai phép thir hai
12 I3p 1én mdy bay may anh k§ thudt sb va didu
khién trye tiép bing tic dong co hoe lén nut 4n dé
thu thap anh theo yéu cdu, c6 thé kién tyc thu thip
4nh tir Hic tnrde khi bay hoic didu khidn truc fidp
théng qua viéc [ap trinh cho may anh va bo mach
diu lfhién. Trong hai gial phip ndy, gidi phap thir
hai dé thyc hién, ¢6 chi phi thap va cho chit lugng
anh trong ddi 1t so véi chi phi ddu tw phumg doi
hoi phai thiét ké riéng gia 4o may anh vi vy lam
ting khdi luong clia mdy bay. Bai bio ndy gici
thigu gidi phip thir hai 6¢ thu thdp khong 4nh vi
nhitng vu diém ciéa nd.

Dé viée thu thap dit ligu khang anh duge tét,
- - .

7 Chi hét duoe
x€ ranh

@

o

Phin A: Khou hoe Toe nhién, Cong nghi vi Mo truimg. 32 (2014): 17-26

it @5 cho mdy anh cin duoc thiét ké gon nhe,
chiic chén, va c6 thé didu khién giir én dinh may
anh. Trong qui trinh hoat déng, mdy bay truc thing
bdn canh quat cé thé thay déi gée pitch (géc
nghiéng theo phuong trude-sau) va goc roll {goc
nphiéng theo phuong trii-phaiy dé dinh hudng va
giff cin b:‘i.ng din daén thay abi g6¢ va hudng Chl_lP
anh. Vi vy, cin thiét ké gia 46 mdy anh <6 it nhat
hai tryc ty do dé diéu khién giir dn dinh mdy anh
theo géc pitch va goc roll.

Hinh 4a 1 m6 hinh CAD cva gid d& mdy anh.
Hai dgng co NC servo duge sir dung dé giit on
dinh goc pitch va roll cda may anh (Hinh 4b, 4c).
Gid 4@ cita may anh dugc thiét ké bing vat Lidu soi
carbon. Phdn ghép ndi véi cde dgng co DC servo
va dé ghn mdy anh duge xé rinh dé o thé dicu
chinh saa cho trong tim cba mdy bay sau khi lap
may anh nf‘qn gin truc thing dimg cia may bay
truc thing bdn canh quat nhdt

Dar C servo
1% n b gc ikl

(©

Hinh 4: (3) Ma hinh CAD v (b), {c) m5 hinh thyc té ciia gis 45 mdy dnb

2.3 Giai phap chéng rung déng

Rung déng tao ra trén mdy bay s¢ anh hudng
dén d§ chinh xac eia mft s6 loai cam bién do quén
tinh trén mach didu khién gy khé khin cho qué
trinh diéu khién bay, inh hudng dén chir lugng
khdng anh thu thap. Ngudn rung ddng cha yéu la
bén dbng co clia mdy bay vi viy cln tim bién phip
céch ly, giam thiéu rung dgng ndy truyén dén cdc
mach cam bién duge tich hop trong mach dicu
khién trung tim ctia mdy bay. bifu ndy duge thue

20

hién bing cdch: 1) 1.6t chc Am cao su phia trong
kep nhua cia € gin déng co nham lam giam cdc
rung dong wuyén tr dong ¢o én cdnh tay cia miy
bay va truyén 1&n gid d& eia mach cam bién (Hinh
5a); 2) Néi gia & mach cam bidn véi phin két néi
clia mdy bay théng qua cdc Lop nhyra gidm chin
hinh try @€ tiép tuc [am gidm rung Adng tir thin
mdy bay truyén 1én mach cam bidn (inh Sby; 3)
Treo mach cam bién vao bén thanh try trén gid 43
bing déy euroa (Hinh 5c).
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(©)

@

Hinh 5: (2) Thm cao su chéng rung do dgng co. (b) Nheea faosu dﬁng ciichly rung ddng 1&n mach dl@ll
khién. (e) Diy curoa diing cich ly rung dgng véi mach didu khién. (d) Mgch didn khign di dege chéng
rung djng

3 THIET BI PHAN CUNG
3.1 Mach didu khién APM

Bo mach ditu khidn trung tim dwge sir dyng
trong @& tai 13 bo APM 2.5 (ArduPilot Mega 2.5).
Biylimﬁthéthmglélt;dongmﬁngu&lmschu
phép ngudi ding ¢é thé didu khién nhidu loai thiét
bj bay voi khi nang dinh vi ding GPS (Global
Positioning System). Bo mach APM 2.5 duge si
dung vi ¢6 thiu chive nang wu viét nhv phin mém
mé nguén md, tich hop nhléu <am bién vhe con
quay hdi chnycn 3 truc, gia téc ké 3 truc, tirké 3
tryc, cam bién dp sudt, Iahanso hé trg b thu
nhin tin hi¢u GPS, cam bién siéu am,... dé dibu
khidn nhidu loai mdy bay mé hinh. Ngoai ra APM
c6 thé dugs cdu hinh d€ ding cho vic thids Iip
hanh trinh bay tw ddng thing uaphan memma
nguon md Mission Planner, ho tro két ndi véi
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camera 4 thu thip khong anh, b tro gidm sét bay
vi huu trir dit lidu v& qua wrinh bay (“Commmon-
APM 2.5 and 2.6 Overview | ArduCopter”, n.d.).

Bo mach APM 2.5 ¢6 8 tin hidu didu khién
ding co va_duge. thidt Hp theo thir ty dinh trude
tiy vio ciu hinh va s& canh quat cda mdy bay
nhidu canh quat (multicopter hay multirotor) (Finh i
7). Ngodi ra, APM 2.5 con hg tro tin hiéu didn |
khién ding co servo 4& chéng rung cho gid 45 miy
anh nhim ning cao chit ugng khong &nh thu th§p.

Phién ban firmware 3.0 cia APM 13 trg 14
ché do bay 48 ngudi didu khién lyra chon trong 46
ché 64 Stabilize (3t thing bing), Alt Hold (gitr 434
<ao), Loiter (git vi ti 3D), Auto (bay theo hanh
trink), RTL (tw trér v& vi tri ban du) hmehéaé,j
bay thudmg sir dung nhat. 1
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Hinh 6: Board mach APM 2.5 (“Common- APM 2.5 and 2.6 Overview | ArduCopter”, n.d.)
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Hink 7: Thir tyr két néi ddy tin higu diéu khién ddng co cho guadrotor (“Comnecting Your RC Tnput
and Motors | ArduCopter”, n.d.)

3.2 Déug co DC khéng chdi quét

Bfng co mjt chiéu khang chéi quét (brushless
DC motor bay BLDC) 1a mét loai ddng co thude
nhém 46ng co déng b6 nam cham vinh cim duge
cp ngudn dién 3 pha d tao tir trudng quay thong
qua bd nghich Lo tir nguon dién DC Loai dqng co
niy c6 kich 1hu'dc nhd, c6 hidu suit cao va c6 thé
vén hanh & tée &6 cao vi vy thwdmg duge sit dung
cho cdc md hinh bay.

Pong co duge sif dung cho md hink Ja dng co
HiModel A2212/13T. Loai dyng co nay c6 the sit

dung ngudn dién 12 pin Li-Po 38, hoat déng véi
dong liér tue nhd hon 10A va cé khé ning ndng (a1
tir 730 dén 915gam khi sir dung cénh quat c6 chidu
dai 9 dén 10 inch véi goe nghidng 4.7°.

3.3 Mach didu e

Mach diéu tbe (Electromc Speed Control) dirge
dung a¢ didu lduen the 86 cua dong oo BLDC
Téng oong sudt cia mach didu tde gdm cic
transistor cdng sudt duoc sit dyng nhu b nghich
I ding 8¢ tao dién 4p 3 pha cho ddng co BLDC.
Tée a6 cia dong co duge thay ¢bi bing cdch thay
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d8i do romg xung clp cho céc transistor cong sudt
(Yedamale, 2004).

ESC théng thudng dugc phan ioai dya vao
dong dién t6i da ma ESC co thé clp cho dong co
BLDC v ngubn dign DC cép cho ESC hay dong
co BLDC. ESC HW30A duge sit dung dé dleu
khién dong co HiModel A2212/13T vi c6 thé cdp
dong 16i da dén 30A cho ddng co (cd dong cuc dai
12A va dong hoat déng lién tuc nho hon 10A) va
phit_hap véi loai pin 38 duge sit dung dé cfp
ngudn cho quadrator.

3.4 Pin Lithium polymer

Mdy bay tryc thang bon canh quat tiéu thy
nhiéu néng luo'ng nén nguon dién cung cip cho
may bay phai ¢6 higu sudt cao, ¢6 dong xa lém
nhung trong lugng phai nhé dé gidm tii cho miy
bay. Nguén dign thudng sir dung cho may bay truc
thing bén cénh quat 13 pin Li-Po (Lithium
Polymer) vi dip img drge cdc yéu ciu trén.

Do 4¢ng co sir dung cho may bay ¢4 ddng hoat
cléngx fién tyc nhd heon 10A va d(mg cue dai 12A
Nguon dlén cin cé kha nang cip dong it nhit 1
40A vi cdp ddng lén tisc thad 1a 48A. Trong md
hinh ndy, 2 vién pin Li-Po Wild Scorpion
2800mAh, 35C dugc chon. Loai pin ndy cé khi
nang cép ngudn dén 98A (2800mA x 35), <6 dung
Igng pin 2800mAh cho phép cp nguén cho 4
46ng co hoat ddng lién tuc vai dong 10A (theo 1y
thuyét) treng thii gian (2800mAh x 2) / 40A =

X 1
Phin A: Khoa hoc Ty nhién, Cong nghg va Méi taomg: 32 (2014): 17-26 1 g b

3.5 B{ didn khién tir xa

Bo didu khién tr xa 28m mot thiét bi phat tin
hiéu d:eu Khién bay thong qua song radio i ngwdi -,
dléu kluen dén bd thu tin hiéy gﬁn trén may bay
cin didy khién, Tin hiéu diku khidn ndy con duge
diing dé dua méy bay tir ché d§ chdr sang ché dj
sin sing bay theo quy trinh an todn bay cta b6 didu
khién bay.

D& tai st dung bd didu khién SkyFly 6 kénh aé
dép img c4c yéu cllu diéu khién tir xa co ban by
diéu khién ga (throttle), didu khién goc roll, piteh;
yaw; va chon ché dp bay, Mot kénh didu klnén cin "
du ¢é thé duge ding & didu khién mdy anh K
thuft sé ding dé thu thip khong nh trong khi my.
bay hoat ddng trén khong.

4 PHAN MEM GIAO TIEP

Bo mach APM cb thé dugc cén hinh cic thong
Kz bio vi

56 didu k!uen, thiét 14p ché 4o bay,
thiét 14p cdu hinh cde cam bién b
nhit firmware,... thong qua phén ruém
Planner (Hinh 8) sir dung giao thitc ¥
qua cong USB. Ngodi ra Mission Plann
phép xem trang thii thiét bj bay 3
nghiéng, théng tin cim bién dinh vi thiéf b
trén ban dd (khi sit dung GPS), c6 thé két ndi véi
thiét bj thu phdt song dé gidm sat trang thai thiét bj
trong khi bay (“Mission Planner Overview |
Mission Planner”, n.d.), fwu trir dir liéu cim bidn
khi bay, higu chinh ESC, hiéu chinh tin higu diéa
khién radio,...

0.12 h hay 8.6 phit.

Az (m)

0.00

Hinh 8: Giao dién phiin m&m Mission Planner
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5 KET QUA THI NGHIEM
5.1 Kiém tra 4§ rong djng ciia méy b
y bay
trye thing bn cénh quat

_ Thi nghiém niy nbim kiém tra dé rung
ddng cla mdy bay wruc thing bén cinh quat
I\ilay bay duge cho bay @ ché 4 Stabilize
(_Aq_Mea§umgVibrmion | ArduCopter”, n.d.).
D ligu vé gia the thee cic true X, Y, Z duge
Twu lz,y trong mach APM trrde va sau khi thye hién
cée bién phip giam rung déng trinh bay & muc 2.3,
Dit li¢u ndly duge thé hién lin heot trén Hinh 9 va

Phén A: Khoa hoc Tur nhién. Cong nghé v Moi truémg: 32 (2014): 17-26

Hinh 10.

Pé mach diéu khién c6 thé thu thip dugc théng
tin quén tinh chinh xdc cin thiét cho viée gitt vi tri
3D va didu khién duoc tt, rung dong 161 da phai
nhé hon 0,3G trén tryc X va Y, va nhd homn 0,5G
tén truc Z (“Advanced Vibration Control |
ArduCopter” n.d). Nir vy, cic bién phdp giam
va cich ly rung ddng cho mach do quén tinh c6
hiéu qua 6t vi dit Nidu gia téc sau khi thye hign cac
bién phap giam rung dong nim trong ngudng cho
phép (Hinh 10).
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5.2 Thu thip dnh si dong méy inh k§
thuit s§ Canon

Viéc thu thip khong anh 6 thé duge thye hign
bing cdch sit dung nhimg bo mach camera duge
APM 3 trg (“Parts - Video/OSD - 3DRobotics

Hinh 10: Dir ligu gia td¢ theo truc X, Y, Z sau khi thye hién giam rung dong

Inc.” n.d.) hogc 1ip mot rdy anh ki thudt s6 vio
gid d& va thue hién thu thip anh lién tuc théng qua
ché 6 quay phim ngay truGe khi bay. Bai viét
trinh biy giai phap st dyng mdy anh ky thudt s6 vi
giai phap nay thong dung, cho chit luong anh tét.
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Hivh anh tgi nhing vi tri mong mudn c6 thé
duge thu thip or déag khi ciu hinh APM véi ché
44 bay AUTO sir dung GPS d cung chp toa dd vi
tri thu thap anh thdng qua Mission Planner. Viée
nay ciing cé thé dwge thire hién bing cich cai dit
phn firmware CHDK thich hop cho loai may anh
Canon duge hd trg (“Common-APM to CHDK
Camera Link Tutorial | ArduCopter” n.d.), sau do
cai djt trén thé nhd ciia may anh mét doan chuong
trinh (script), thue thi doan churong trinh ndy (Hink

Phin 4: Kho hoc Ty nhién, Cong nghé va Moi tanimg; 32 (2014): 17-26

11), vé thiét 14p cdu hinh trén Mision Planner ¢ st
dung tin hi¢u di€u khién tir bg diéu !‘duén tir xa yéa
cau chup anh tai vi tri mong mudn (“Common-
Camera Gimbal | ArduCopter”n.d.).

Nghién ctru d1 dat duge mét sé két qua bar diu
kha quan qua viéc thu thip anh tai Khoa Céng
Nghé, Khu IT, Dai hoc Can Tho (Hinh 11) va doan
script duge viét cho mdy anh Canon Powershot
A550 dé thu thip anh tai nhing vi trf mong muén
(Hinh 12).

(b)

Hink 11: (a) Khoa Cbug ngh# va (b) thur vién Khoa Céng nghé, Truiag Pai hoe Cin The chap tir
quadrotor

Script duge thye thi

Hinh 12: Bogn seript duge thie thi trén miy
ink Canon Powershet A550

6 KET LUAN VA BE XUAT
6.1 Ké& lujn

, Bai bo d& & xudt thiét ké may bay trrc thing
bon cinh quat (quadrotar) ¢6 kha néng thu thap
duge khéng anh. Khung méy bay dugc thiét ké
chéc chan vai thiét ké 2 va thiét ké 3. Gis d tdy
anh gon nhe nhung dé bj rung dbng, Cic ddng co
v mach diéu tdc hoat ddng 181 vai khi niing chiu
dong hop 1y. Mdy bay 6 thé duoc dwra vao siy dung
4€ thu thap khéng &nh; tuy nhién, 46 én dinh chya
cao va thdi gian bay ngdn.

25

6.2 Pixuft

Qua qué trinh thiét ké va ghi nhan nhimg
han ché ciia md hinh hign tai, mot 6 huéng
Khéc phuc v& huéng phat trién méy bay truc
thiing bén canh quat dugc d xuit nhur sau:

Djéu chinh thiét k& khung may bay g
thing bdn canh quat, ddc biét & cc khop ndi ¢é
giam trong huong mdy bay.

_ ~ Thiétké dé gin Ay doh chiu lxe tir hai bén
dé pidm rung dang cho ca gid 4.

— Sir dung dong co ¢ higu suft cao hon dé
gidm niing lugng, tiéu thy va sik dung pin Li-Po c6
dung luong cae hon d ting thoi gian hoat ddng
clia mdy bay,

- Tiép tuc nghién ctru va fing dyng cong nght
GPS d8 ¢6 thé gilip may bay bay chinh xéc theo
chuong trinh dinh tnrge.

. Tich hop thiét bj truydn hinh anh tryc tidp
vé m4y tinh khi may bay dang hoat déng dé ting
kha ning tmg dung ciia may bay.

LOI CAM TA

Nghién ciru ndy dugc thyc bign dusi sy hé trg
kinh phi nghién ctu tir D8 tat Khoa hoc Cang nghé
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