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ABSTRACT 

This paper presents a general desist process of a small immaned 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 desired 
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 T A T 

Bdi bdo ndy trinh bay long quat qud trinh thiit ki mo hinh mdy bay tryc 
thang bdn canh quat (quadrotor) cd nhd cd gid do cho mdy dnh ky thugt 
sdde thu thdp khong dnh. Do bdn chdt mdy bay ndy cd md hinh don gidn, 
vdn de dgc biet quan tdm trong nghien cuu ndy la cdi nhin tdng quan vi 
mgt md hinh may bay true thang bon cdnh qugt hoan chinh dya trin nin 
phdn mgch dieu khien bay on dfnh vd thong dyng tren thi trudng, cdc giai 
phdp thu thgp khong dnh di nhanh chdng triin khai ung dung thu thgp 
khdng dnh cho mdy bay. Ba md hinh thiit ki thuc nghiem cho khung mdy 
bay vd mo hinh thiet ki gid dd camera dugc di xudt vd ddnh gid. Vdn di 
chong rung cho cac mgch cam biin dugc quan tdm vd cdc gidi phdp dugc 
di xudt. Cdc pdi phdp thu thgp dnh vdi mdy dnh ky thugt sd cUng da dugc 
gidi thiiu. Kit qud ban ddu cho thdy may bay true thang bdn cdnh qugt dd 
cd the thu thgp khdng dnh nhu yiu cdu ddt ra. md ra nhiiu hudng phdt 
triin ung dyng thu thdp khdng dnh mdt cdch ty ddng. Qua qud trii^ thiit 
ke, mgt sd diem hgn chi cOa md hinh dugc ghi nhdn vd cdc hudng khdc 
phuc dugc de ra. 

1 Gidl THIEU 

Miy bay tryc thing bdn canh quat (quadrotor) 
la mpt Uong so cac phuong tifn bay khdng ngudi 

lai di dugc nghien ciiu va phit Uiln tft liu vi ed till 
dugc ling dung Uong nhilu linh vyc die biet li linh 
vye cdu hO d nhftng mdi Uudng nguy hilm. Vl 
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mit dieu khiln ty ddng, nhilu nghidn ciiu di md 
hinh hda vi dk xuit nhidu ^ i i thuit dilu khiln 
khic nhau cho logi miy bay nay (Castillo and 
Dzul, 2004; Hoffinann et al., 2007; Yasir Amir and 
Abbas, 2011), Vd mat iing dung, may bay cur^ 
dugc tich h ^ he tiidng ffinh vi GPS (Rawashdeh et 
al, 2009) dl ed thi hoat ddng mdt cich ty ddng 
trong khoing khdng gian rdng. Logi may bay bdn 
cinh quat niy di dupe nhidu cdng \y phit triln vi 
dua ra thinh sin phim thuong mai khdng chi phuc 
vy cho nginh cdng nghiep giai Ui mi cdn phuc vu 
cho viec thyc tip, n^idn ciiu. Trong thdi gian gin 
diy, viec nghien cuu vi iing dung miy bay ti^c 
thing bdn canh quat Uong nude bit diu dupe quan 
tim. Nim 20II, md binh dpng lyc hpc cua logi 
may bay dugc gidi thieu vi md diu cho hudng 
nghien edu niy tai cic hpc vien va trudng dgi hpc 
uong ci nude (Hiep et al., 2011). Mdt sd dl tii 
nghidn ciiu khoa hoc trong sinh vien di dugc Uiln 
khai de thidt kd cic md hinb miy bay niy (Tim, 
2012). Gan diy nhit, he thdng dilu khiln, thu thip 
vi xu ly tbdng tin ciia loai may bay niy dupe 
nghien cuu va xay dung cho cic dng dyng tiong 
linh vyc nha tbdng minh va quin sy (Tho et al., 
2012). Tuy nhiSn, van de thilt kd may bay bdn 
cdnh quat cd nhd dl thu thip khdng anh vin chua 
dugc thyc hien. Vi viy, vide thilt ke md hinh miy 
bay tryc thing bdn cinh qugt cd nlid dl tliu thip 
khdng anh la budc diu tien dl dua logi may bay 
nay vio thyc te iing dung, tien tdi lim chii cdng 
nghf thidt ke may bay khdng ngudi lii &k thu thip 
khdng inh vdi khi nang tu dinh vj phuc vu cho 
nhilu linh vye khoa hoc va xa bdi nhu bio vf tai 
nguyen rung, cic cdng tic cihi hd, an ninh qudc 
phong,... 

Bai bao nay ^d i thidu cii nhin tong guan vd 
quy Uinh thidt kd miy bay tryc thing bdn canh 
quat cd nhd (kich thudc hai ddng ca ciing true 
<550 mm) tu thiet kd ca khi den lya chpn phin 
Cling vi phin mem didu khidn, lya chpn va thiet kd 
giii phip thu thip anh hudng tdi phat Uien iing 
dung logi miy bay khdng ngudi lai nay Uong ITnh 
vyc thu thip khdng anh. Ydu td chdng mng cho 
board mgch dieu khien va giai phipthu thip khdng 
inh bing miy inh ky thuit sd dupe dgc bift quan 
tim tk giiip miy bay true thang bdn cinh quat bay 
dupe dn djnh va de ding phuc vu tiong vifc thu 
thip khdng inh uong khi bay. 

Npi dung cdn Igi cua bii viet dupe torn lugt 
nhu sau: Phin 2 gidi thidu vi thilt kl ca khi cho 
may bay tryc thing bdn canh qugt. Cic thiet bj 
difn, mgch dilu khiln dugc gidi thieu d phin 3. 
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Cic tinh nang eua phin mdm tien miy tinh diing de 
giao tidp vdi board mgch dieu khidn sd dugc trinh 
biy d phin 4. Kdt qui va thio luan duge tiinh biy 
d phin 5. Sau cimg, bai bao kit thuc vdi kit luan 
vi kidn n ^ i d Phan 6, 

2 THIET KE CO KHI 

2.1 Thiet ke khung may bay 

May bay tryc thing bdn canh qugt (quadrotor) 
cd nhd la mdt loai miy bay khdng ngudi lai phd 
bidn gdm 4 canh tay vdi mdt ddng co dit d diu 
mSi canh tay dupe lidn kdt vdi nhau qua "phin ket 
ndi". Cie canh tay dupe dat ddi xiing vdi nhau qua 
tim, Thiet ke miy bay true thing bdn canh quat cd 
thd bit dau tft vide md hinh hda sau dd tinh toan 
kich thudc cac canh tay may bay, lye ning de xuat 
cd phu hpp hay khdng (Hiep et ai, 2011; Tim, 
2012). Tuy nhidn, thidt kd miy bay tryc thing bin 
cinh qugt chu ydu tip trung den ti'nh ddi xiing, 
tipng tim vi khdi lupng cua md hinh. Vi vgy, bai 
bao Uinh bay giai phip thidt kd thyc nghiem dya 
vio kich thudc cic md hinh miy bay tryc thing 
bdn cinh quat phd bien. Thdng sd ky thugt cda ba 
thidt ke duge dd xuit vdi kich thudc vi vit lifu gia 
cdng khic nhau cho khung cua miy bay tryc thing 
bdn cinh qugt dupe lift ke d Bing 1. Khdi lupng 
eua khung may bay vdi tung thilt kl dugc lift ke d 
Bang 2. 

Cie thiet ke thii nghiem ed kich thudc gin gidng 
nhau. CJ thidt ke I, vat lieu dgng thanh hgp kim 
nhdm duge sd dyng S.k gia cdng cinh tay vi vit 
lieu bing mach in vin eon phi ldp ddng dugc su 
dyng de tang do ciing ciia phin ket ndi. Thiet kd 
nay cd khdi lugng nhe nhit nhung Igi cd dd bin co 
hpc kem trudc nhung chan ddng hay va chgm 
mgnh cua iiia^bay^drvit can—Thilt ke 2 vi thiet 
kl 3 sd dung vit lieu cd dgng dng ndn einh tay 
miy bay vdi cic thiet ke niy cd dp ben cao ban so 
vdi thiet ke I qua qua Uinh thii nghiem. Thiet ke 2 
cd dp bin cao hon thilt kd 3 nhung co chi phi cao 
hon vi sft dyng vat lieu nhya sgi cacbon. Md binh 
CAD va thyc td ciia cie thidt kd dupe the hien d 
Hinh I va Hinh 2. 

Khdi lupng cua thilt kd 2 va thilt kl 3 tuong 
duong nhau vi lupng vgt lifu six dyng de gia cong 
canh tay miy bay Ididng nhidu va c6 khdi lupng 
tuong duong. Thiet kd 2 vi thiet ke 3 co dd bdn cao 
nhung Igi cd khdi lugng Idn han nhieu so vdi thiet 
ke I do mdi canh tay miy bay sii dung 02 kep nhya 
(khdi lupng 20 gram) S& gan ddng ca vdi canh tay 
miy bay va 02 kep nhya &k Uen kit phin cinh tay 
vdi phin kdt ndi cua miy bay (Hinh 3). 
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Bang 1; Cac tbiet kl dl suat thir nghiem 

Phfaikltnir Phan canh tay 
Vgt li|u Kich thtf^c (mm) Vat ligu Kich thirti (mml 

1 Hop kim nhom 12x20x230 Bang mach In 110x110x3^ 
2 VSt ll^u nhvra spi carbon 140Dx 16IDx250 Vat liSu nhira sgi carbon 120x120x3 
3 HOP kim nhom 1400 x 16IDx 250 Vat ligu sol carbon 120x120x3 

Bang 2: Kh6i lii^g miy bay true thang bon canh quat ciia timg tbiSt kl 

Thî t ke Khung hoSn cbinh (gram) Kep nhira sii: dung fgram^ T^ng khoi limng (gram)" 
230 
190 

Kh6ng dang ke 
320 

230 
510 

|f*m 

(a) (b) 
Hinh I: MS hinh CAD cua (a) thilt ke 1 va (b) hai thilt kl c6n lai 

(b) (c) 
Hmh 2: Mo hlnb thuc te cua (a) thilt kl 1, (b) thilt kl 2, va (c) thilt kl 3 

Hinh 3: Kfp nh^a sir dung trong thilt kl 2 vi thilt kl 3 
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2.2 Thilt kl gii dd may anh 

Tbdng tiiudng cd hm gim p h ^ dl tiiu thip 
khdng inh. GiM phip thu nhit Ii sft dpng mpt md-
dun camera nhd gpn cd thi dugc kit ndi dugc tryc 
tiep vdi bo mgch dilu khiln bay. Giai phip thd bai 
Ii lip len may bay miy anh kj thuit sd va dilu 
khien tryc tiep bing tic dpng ea hpc Idn mit in dl 
tiiu thip inh tiieo ydu ciu, cd thd lidn ^ c tiiu tiigp 
inh tir liie tmdc khi bay hogc didu khiln tryc tilp 
tiidng qua viec lip uinh cho miy inh vi bo mgch 
dieu khiln. Trong hai giii phip nay, giii phip thii 
hai dl Uiyc hidn, ed chi phi thap vi cho chit lupng 
inh tuong ddi tdt so vdi chi phi diu tu nhung ddi 
hdi phii thiet kl rieng gia dd miy anh vi viy lim 
ting khdi lupng cua miy bay, Bii bio niy gidi 
thifu giii phip flid hai dl tiiu thip khdng inh vi 
nhihig uu diem eiia nd. 

De viec thu thap dft lieu khdng anh dugc tdt. 

Phdn A: Khoa hgc Ty nhien. Cong nghi va Mot irudng: 32 (2014): 17-26 

gii dd cho miy anh cin dugc thiet ke gpn nhe, 
chic chin, vi cd thd dieu khien giu dn dinh may 
anh. Trong qui trinh hogt dpng, may bay tryc thing 
bdn cinh quat co thd thay ddi goc pitch (gdc 
nghieng theo phuong trudc-sau) va gdc roll (goc 
nghieng theo phuang tial-phii) de djnh hudng va 
gift cin bang dan den thay doi goc vi hudng chyp 
inh. VI viy, can thiet ke gii dd miy anh cd it nhat 
bai tryc ty do A^ dieu khien gift dn dinh may inh 
tiieo gdc pitch vi gdc roll. 

Hinb 4a Ii md hmh CAD cCia gia dd may inh. 
Hai dpng co DC servo dugc sft dung dl gift dn 
djnh gdc pitch va roll eia miy inh (Hinh 4b, 4c). 
Gii dd eua miy inh dupe thiet kl bang vit lieu spi 
carbon. Phin ghep ndi vdi cic dpng co DC servo 
va dl gin miy anh dugc xd rinh dl cd thi dilu 
chinb sao cho tipng tim cua miy bay sau khi lap 
miy inh nim gin tryc thing ddng cua may bay 
tryc thing bdn canh qugt nhit 

Hinh 4: (a) Md hinh CAD vi (b), (c) md binh thyc te cua gia dd miy anh 

2.3 Giai phip chong rung dpng 

Rung ddng tao ra Udn miy bay se inh hudng 
den dp chinh xac ciia m$t so logi cam bien do quin 
tinh Uen mgch dilu khiln giy khd khan cho qua 
tiinh dieu khien bay, inh hudng ddn chit lupng 
khdng inh thu thip. Ngudn rung ddng chu ylu li 
bdn dOng CO cua miy bay vi viy cin tim bien phap 
cich ly, giim thilu rung dpng niy tiuydn din cac 
mgch cim biln dupe tich hpp trong mgch dilu 
khiln trung t&n ciia miy bay. Dilu nay dugc thyc 

bien bing each: 1) Lot cic tim cao su phia Uong 
kep nhya ciia de gin ddng ea nhim lim giim cic 
rung dpng tmyln tu ddng co len cinh tay cua miy 
bay va tmyln Idn gia dd ciia mgch cim biln CHinh 
5a); 2) Ndi gii dd mgch cim bien vdi phin kit ndi 
cua miy bay thdng qua cac Idp nhya giam chin 
hinh tru de tiep tyc lam giim rung dpng tft than 
may bay tmyln Idn mach cam biln (Hinh 5b); 3) 
Treo mgch cim bidn vao bdn thanh try tren gii dd 
bang day curoa (Hinh 5c). 
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(c) (d) 
Hinh 5: (a) Tim cao su chdng rung do dpng co-. (b) Nhua cao su diing each ly rung d0ng Idn mgch dieu 
khiln. (c) Day curoa diing cich ly rung dpng vdi mgch dilu khien. (d) Mgch dieu khiln di dupx: chong 

rung dong 

camera dl thu thgp khdng inh, hd trg giim sit bay 
va luu trft dft lifu ve qui tiinb bay ("Common-
APM 2.5 and 2,6 Overview | ArduCopter", n.d.). 

3 THifcT B! PHAN CUNG 
3.1 Mach dilu khiln APM 

Bo mgch dieu khidn trung tim dugc sft dung 
trong &k tii li bo APM 2.5 (ArduPilot Mega 2.5). 
Diy li mdt hf tbdng lii ty ddng ma ngudn md cho 
phdp ngudi diing cd thi dilu khien nhilu logi thiet 
bj bay vdi khi ning djnh vi diing GPS (Global 
Positioning System). Bo mgch APM 2.5 dupe sft 
dyng vi cd nhieu chdc ning uu viet nbu phin mdm 
ma ngudn md, tich hgp nhieu cam bidn nbu con 
quay hdi chuyen 3 tryc, gia tdc kd 3 true, tft kd 3 
Uyc, cim bidn ap suit, la ban sd; hd Up bp thu 
nhgn tin bifu GPS, cim bidn sieu am,.,, de dieu 
khiln niiilu logi may bay md binh. Ngoai ra APM 
cd the dugc cau hinh dl dang cho vifc thilt lap 
hanh uinh bay ty ddng tbdng qua phan mim ma 
ngudn md Mission Planner, hd Up kit ndi vdi 

Bo mgch APM 2.5 co 8 tin hieu dilu khiln 
dpng CO vi^ugc^ thiet lip theo-jthd ty djnh tmdc 
tuy vao cau hirJi va sd canh qugt cfta miy bay 
nhieu cinh quat (multieopter hay multirotor) (IiQnh | 
7). Ngoai ra, APM 2.5 eon hS Up tin hidu dilu ^ 
khien ddng co servo de cbdng rung cho gii dd miy 
anh nhim ning cao chit lugng khdng inli thu thip. 

Phien bin firmware 3.0 ciia APM h5 tig 14 
chd dp bay dd ngudi dieu khidn lya chpn trong dd 
chi dp Stabilize (gift tiling bing), Alt Hold (gift df f 
cao). Loiter (^u vj tri 3D), Auto (bay tiieo hinh \ 
Umh), RTL (ty Ud vl vi tii ban diu) li cac chi dO J 
bay tiiudng sd dung nhit j 
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Hinh 6: Board mach APM 2.5 ("Common-APM 2.5 and 2.6 Overview | ArduCopter", n.d.) 

;s^ta»oties 

Hinh 7: Thd- tu kit ndi day tin hif u dilu khiln ddng cu cbo quadrotor ("Connecting Your RC Input 
and Motors | ArduCopter", n.d.) 

dyng ngudn dien la pin Li-Po 3S, hogt d^ng vdi 
dong lidn tuc nhd ban lOA va cd khi ning ning tii 
tu 730 ddn 9I5gam khi sft dung canh quat cd chilu 
dii 9 din 10 Inch vdi gdc nghieng 4.7°. 

3.3 Mach dilu tdc 

Mgch dilu tdc (ElecUonic Speed Conttol) dugc 
diing &h dilu khiln tdc d<i ciia ddng ca BLDC. 
Ting cdng suit cua mgch dilu tdc gdm cac 
transistor cdng suit dugc sft dyng nhu bd nghjch 
luu dung dl tgo didn ap 3 pha cho ddng ca BLDC. 
Tdc dp ciia ddng co dugc thay ddi bang each thay 

3.2 Ddng cu DC khdng chdi quet 

D$ng CO mdt chieu khdng chdi quet (bmsbless 
DC motor hay BLDC) l i mdt loai ^ n g ea thudc 
nhdm ddi^ co ddng bp nam chim vinh ciiu dupe 
cip ngudn difn 3 pha dl tao td tnrdng quay tbdng 
qua bd nghich luu td ngudn difn DC. Logi dpng co 
niy cd kfch thudc nhd, cd hifu suit cao vi cd till 
v§n banh d tdc dp cao vi viy thudng dugc sft dyng 
cho cic md hinh bay. 

Dpng ca dugc su dyng cho md hinh li dpn§ ca 
HiModel A2212/13T. Logi dpng co niy cd thd sft 
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ddi dp rpng xung cip cho cic transistt)r cdng suit 
(Yedamale, 2004). 

ESC tiidng thucmg dupe phan loai dya vao 
ddng dien tdi da mi ESC cd till cip cho dgng ca 
BLDC va ngudn difn DC c ^ cho ESC hay ddng 
CO BLDC. ESC HW30A dugc sft dung de didu 
khiln ddng ca HiModel A2212/13T vi cd tbI cap 
ddng tdi da din 30A cho ddng ca (cd ddng eye dgi 
12A va dong boat ddng lien tuc nhd ban lOA) vi 
phu hop vdi logi pin 3S dupe sft dyng dl cip 
ngudn cho quadrotor. 

3.4 Pin Lithium polymer 

May bay tryc thing bdn cinh quat tidu tiiy 
nhilu ning lupng nen ngudn difn cung c ^ cho 
may bay phii cd hif u suit cao, cd ddng xi Idn 
nhung Upng lupng phii nhd dl ^ ^ tii cho miy 
bay. Ngudn difn thudng su dyng cho miy bay tryc 
thing bdn cinh qugt li pin Li-Po (Lithium 
Polymer) vi dip iing duge cic yeu ciu tren. 

Do d$ng CO sft dyng cho may bay cd ddng boat 
dpng lien tyc nhd ban lOA va dong eye dai I2A, 
Nguon difn cin c6 khi ning cap ddng it nhit li 
40A vi cip ddng Idn tftc thai la 48A, Trong md 
hinh niy, 2 vien pin Li-Po Wild Scorpion 
2800mAh, 35C dupe chpn. Loai pin nay co kha 
ning cip ngudn din 98A (2800mA x 35), cd dung 
lupng pin 2800mAh cho phdp cip ngudn cho 4 
ddng ea hogt dfng lidn tyc vdi ddng lOA (theo 1̂  
thuylt) Uong tiidi gian (2800mAh x 2) / 40A = 
0.14 h hay 8.6 phut. 
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3.5 B$ diln khiln tii xa 

Bd didu Idiiln tft xa gdm mpt thilt bi ph^ tin 
hidu dilu khidn bay thdi^ qua sdng radio tft ngucn , 
didu khiln din bd thu tin bifu gin Uen may l ^ 
cin dieu khiln. Tin hlfu dilu khiln ns^ cdn dupe 
dimg dk dim miy bay tir chi dd chd sang che dp 
sin sing bay theo quy trinh an toin bay cua bp dilu 
khiln bay. 

D I tai sft dyng bd dilu khiln SkyFly 6 k6nh dl 
dap ling cac ydu ciu dilu khiln tir xa ca ban gdnjs 
didu khiln ga (tiirottle), dilu Idiiln goc roIl,_pit<d£, 
yaw; va chpn chi dp bay. Mdt kenh dieu khiln cdn ^ 
du cd thi dugc dimg lii dilu khien may 5nh %\ 
thuit sd dung dB thu thip khdi^ inh tiong khi may 
bay hogt ddng tidn khdng, 

4 PHAN MfeM GIAO TlfiP 

Bo mgch APM cd till dugc ciu hinh cic thdng 
sd dilu khiln, tiiilt lip chi dp bay, khm bao va 
thilt lip ciu hJnh cic cim bidn c^^j^Mtd' ^^ 
nhit firmware,... tbdng qua phifl mSo^issioa 
Planner (Hinh 8) sd dyng giao thtic IvfavLi^tiidi^ 
qua cdng USB. Ngoii ra Mission Planner^n cho 
phep xem tigng thii thilt bi bay astoHe^ goc 
nghidng, thdng tin cam biln djnh vi thilt bj bay 
tidn bin dd (khi sii dyng GPS), c6 thi kit noi v6i 
tiiilt bj thu phit sdng dl gi&n sit trgng thai thiet bj 
trong khi bay ("Mission Planner Overview | 
Mission Planner", n.d,), luu trft dft lidu cam biln 
khi bay, hifu chinh ESC, hidu chinh tin hieu dilu 
khiln radio,... 

n>iai'>l&iiUiiit\\'isnai "•' SF' ' "--- i ; .- ' - ,«. : -sir,ii;sKmvmiinimm "/B^gjJIg 

i i ? :0 ^ o Q o :j 

DSARMEO f * ^ ^ ^ ^ B | 

^ ^ ^ ^ ^ m 

i ^ ^ ^ ^ 

an 1 inna 1 JWTC 1 lalenilf; jgi | U J _ ; _ ^ ^ ^ ^ B ^ B | ^ ^ B H l l U i l l 

^ B t ™ j -

• . . ; • • • • : 

Hinh 8: Giao dien phin mim Mission Planner 
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5 KETQUATHINGHUEM 

^•1 Kiem tra dp mng d$Dg cua may bay 
true thing bdn cinh quat 

_ Thf nghifm niy nhim kilm tia dp rung 
ddng cua miy bay tryc thing bdn canh quaL 
May bay dugc cho bay d che dp Similize 
("AC_Me^uringVibration | ArduCopter", n.d.), 
Dft lifu vd gia tdc tiieo cic tryc X, Y, Z dupe 
luu Igi Uong mgch APM trudc vi sau khi thyc bifn 
cic bifn phip giim rung ddng Uinh biy d myc 2.3. 
Du lieu nay dugc thd hidn lin lupt Uen Hmh 9 vi 

Hmh 10, 

¥ik mgch dilu khiln cd thd thu thip dugc thdng 
tin quin tinh chinh xic cin thilt cho viec gift vj Ui 
3D va dilu khiln dugc tdt, rung ddng tdi da phii 
nhd hon 03G tien true X va Y, vi nhd ban 0,5G 
trdn true Z ("Advanced Vibration Contiol | 
ArduCopter" n.d.). Nhu v$y, cie bien phap giim 
vi cich ly rung dpng cho mgch do quan tfnh cd 
bieu qua tdt vi dft lifu gia tdc sau khi thyc hifn cic 
bien phap giam mng ddng nim Uoi^ ngudng cho 
phdp (Hinb 10). 

Hinh 9: DCr lifu gia tdc theo true X, Y, Z trade khi thyc hifn giam rung d$ng 

Hinh 10: Dii lidu gia tdc theo tr^c X, Y, Z sau khi thyc hifn giam rung d$ng 

5.2 Thu thip anh sir dnng miy anh ky 
thuit sd Canon 

Vide thu th§p khdng anh cd thi dupe thyc hifn 
bing cich sft dyng nhihig bo mgch camera duge 
APM hd Up ("Parts - Video/OSD - 3DRobotics 

Inc." n.d.) hoic lip mpt may inh ky thuit so vao 
gii dd vi thyc hifn thu thip inh lien tuc thdng qua 
ehl dp quay phim ngay tiudc khi bay. Bii vilt 
trinh biy gi^ phip sii dyng miy anh ky thuit sd vi 
giai phip nay thdng dung, cho chit lugng anh toL 
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Hinh anh tai rdiung vi tri mong mudn cd thi 
dugc thu thgp ty ddng kbi ciu hinh APM vdi chd 
dd bay AUTO sft dyng GPS de cung cip tpa dp vj 
tri thu thip anh thdng qua Mission Planner. Viec 
niy cung cd thi dugc thyc hifn bing cich eil dat 
phin firmware CHDK thich hop cho loai may inli 
Canon dugc hS Up ("Common-APM to CHDK 
Camera Link Tutorial | ArduCopter" n.d.), sau do 
cii dat Udn thd nhd ciia miy inh mdt dogn chuong 
tiinh (script), thyc thi doan chuong trinh niy (Hinh 

11), va thidt lip ciu hinb u&i Mision Planner di sft 
dung tin hifu didu khidn tir bd dilu khiln tu xa yfiu 
ciu chyp inh tgi vj tri mong mudn ("Corrunon-
Camera Gimbal j ArduCopter" n,d,). 

Nghidn eiiu di dgt dugc mdt sd kit qui ban diu 
khi quan qua vifc thu thap inh tgi Khoa Cdng 
Nghe, Khu II. Dgi hgc Cin Tho (Hinb 11) vi doEin 
script dupe vilt cho miy inh Canon Powershot 
A550 dd thu thap anh tgi nhftng vi tii mong mudn 
(Hinh 12). 

(a) (b) 
Hinh II : (a) Khoa Cdng nghe va (b) thurvifn Khoa Cdng nghf, Trudng Dai hpc Cin Thu chgp tii 

quadrotor 

6.2 Dl xuit 

Qua qua ti-inh thiet kd va ghi nhan nhihig 
hgn chd ciia md hinh hien tai, mgt sd hudng 
khic phyc va hudng phat tridn may bay tryc 
thang bdn canh quat dugc dh xuit nhu sau: 

Dilu chinh thilt kl khung may bay tryc 
thing bdn cinh qugt, die biet d cic khdp ndi de 
giim trpng lupng may bay. 

- Thiet kl dl gin miy anh chiu lyc td hai ben 
d& giim rung ddng cbo ci gia dd. 

- Sii dyng ddng co cd bieu suit cao hon dl 
giim nang lugng tieu tiiu vi su dyng pin Li-Po cd 
dung lugng cao hon dl ting tiidi gian boat ddng 
cua miy bay. 

- Tiep tuc nghidn cuu vi iing dyng cdng n^f 
GPS d6 cd thd giup miy bay bay chfnb xic dieo 
chuang trinh dinh trudc. 

Tich hpp thilt bj tiuydn hmh inh tiyc tilp 
ve miy tfnh khi may bay dang hoat ddng di ting 
khi nang iing dung cfta miy bay. 

i 

Hinh 12: Dogn script duyc thuc thi trdn miy 
anh Canon Powershot A550 

6 KET LUAN VA DE XUAT 
6.1 Kltlu^n 

Bai bio di dl xuit thilt kl may bay tmc tiiang 
bdn canh quat (quadrotor) cd khi nang thu tiigp 
dugc khdng ^nh. Khung miy bay duoc thilt kl 
chac Chan vdi Uiilt kl 2 vi thilt kl 3. (jii dd may 
inh gpn nh? nhung dl bi mng ddng. Cic ddng co 
va mgch dieu toe boat ddng tdt vdi khi nang chiu 
dong hgp ly. Mdy bay co till dupe dua vio sft dyng 
de thu tiiap khdng inh; my nhidn, do dn dinh chua 
cao vi thdi gian bay ngin. 

LOn CAM T^ 

Nghidn cdu niy dugc thyc hifn dirdi sy hd trp 
kinh phi nghien eftu tft De tai Khoa hpc Cdng nghf 
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cip Tmdng, Tnrdng Dgi hpc Cin Tha (Ma dk tii: 
T20I3-16). 
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