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Abstract

The drone is utilized in various applications, such as the inspection of a
building, pesticide dispersion for agricultural purposes. A drone can fly in
any direction under control. However, it is complicated to control in the far
away position with poor recognition. Therefore, various approaches are
proposed to save the labor of automation control as complicated operations.

Global Positioning System (GPS) can be used to measure the positions of a
drone so that the drone can fly in the appointed routes. However, the electric
wave of the GPS signal wave is interrupted among the buildings. A drone
cannot receive the GPS electric wave from the satellite in indoor
environments.

The previous work can fly the drone by recognizing a marker placed on the
floor and landing on it with a mounted camera. The commercial products
can not only land the drone on a marker and, make a turn around the
marker, and so on. Although the drone can fly automatically even in places
where GPS radio waves cannot be received, it is difficult to place the
markers in some specific situations. Moreover, the drone may fail to fly
following the markers due to external factors such as wind.

The previous method could simulate the flight and reconstruct the flight
location in virtual three-dimensional space. The flight is designed by
drawing the path in virtual space or decided by recognition of the obstacle
by the camera. Although this a technique allows visual control, it cannot be
used in places where 3D reconstruction has not been well built.

To address these issues, this thesis proposes a system that flies the drone
following the generated object in the virtual space. In addition, the path of
the flight is allowed to check with visualization result. Furthermore, we aim
to simplify the design interface for the flight path authoring touching on a
tablet.

Procedure of the proposed system;
(1)The drone recognition using the iPad camera in reality.

(2)The placement of the object A at the location of the recognized drone in
the virtual space.

(3)The placement of the object B at the location of the destination where
the user expected by pointing with the 1iPad camera.

(4)The generation of the object C at the real-time position of the drone
which chasing from start point(object A) to the destination(object B)
automatically in virtual space.

(5)Automatically flying the drone by synchronizing the position of the
drone following object C in real-time.



We tested that the proposed system can generate object A at the same
position as the drone once the iPad camera pointing at the drone.

We describe an example of the object B that the user places in the virtual
space as a path as follows.

Firstly, a spherical object that moves in a circle is generated. We considered
that the circular flight is intending for pesticide spraying. The drones are
expected to be used as a supplement to solve the serious labor shortage in
the security industry. Similarly, in order to meet the labor shortages in the
agricultural purpose, measures are being considered to expand the use of
the drones.

Secondly, we create a rectangular parallelepiped object as a wall. We
considered that flying along the wall is a movement for building inspection.
The drones are expected to be used for inspection of bridges and tunnels to
reduce the number of tasks.

Finally, we created objects with irregular shapes and movements. We
assumed that the user is composing the movement of the camera and the
movement of the 3D object when creating a CG movie.

There 1s a conventional method called match move. In this method, the
user infers the moving quantity of the camera from the picture of the live-
action film and compose the 3D object. Because the user is responsible to
match it with the movement of the camera, the CG designers are not able to
design the movement freely.

The proposed system aims at the flight of drone can deal with any kinds of
three-dimensional CG object movements. As a result, there is no limitation
for designing the movement of the CG object by the designers.

When object C changes its direction of movement in the virtual space, the
proposed system will automatically send a command to the drone to modify
its flight according to the changing.

We suggested using the object C movement in virtual space to control the
drone movement in reality. The proposed system allows the user to fly a
drone in the situation that GPS could not use, the space where has not be
rebuilt into the 3D environment on the computer or where the markers are
difficult to place.

The proposed method also allows users to fly the drone by touch operation
while viewing the augmented reality space from the tablet computer. As a
result, even a person who has difficulty in manual control of the drone can
easily specify an arbitrary flight route.



B L B 1Z 0T oo, 1
1L e e e 1
12 2 E oo e 2
1o B T oo e 2

B 2 B BB T g oo e 3
2.1 Z AR D D DI B T BT e 3

DL L e 3
D e 4
2.2 BEI R T B S B 25 oo 5
2 L e 5
2 e 6
2.8 AR 2 DA I DU oo 7

B B B R B T oo, 8

.1 T A & 2 v = & Y 7 M 0 T e 8
B0 L F T e 8
3. 1.2 TR T e 9
B8.1.83 BT U ¥V L T o A S T Y oot 10

3.1.4 MEABATEERE ..ooviii 10



3.2 Y AT LDREIL oot 11

AT VAT LDREFE (oo 12
A1 PIHRTETR oot 12
AT WIRD A F 0 U e 12
4.1.2 DIRTERERTE TIREEDZRIR i 13
423D ATV 7 FPOBEUE e, 14
4.2.1 FPARICEEIT 2ERIED A 72 2 7 b e, 15
4.2.2 BEMHZRL L ZZTE TR oo 16
423 FHAARIREFZZEEFOF TV 27 b e 17
424 F TV 27 PDBLE oo 18

4.3 Fa =Y DOHEBIIZRTRIT ooeiieeeeeeee e 19
4.3.1 BBIRT DA TV I 7 B o 19
4.3.2 BT2 D HITE oo 20
4.3.3 TV FIRIB oo 21

4.4 FEET I DERFRIE ..oeeeceeeeeeeeeeeeeee e 22
4,41 TOEEDE LB it 23
FEBEE AT LHEHE (oo 24



5.3 BEMITIR O TIRITT B = B oot 26
5.4 HHRENZICADE TIRITT D2 = F e, 27
B 6 EE FEBR - BT ....eoveeeeeeeie e 28
6.1 FEBRDBREEE oo 28
6.2 FEBRD HI oo 28
8.3 FEBRDPIZE oo 29
6.3.1 FEBR 1 .ot 29
6.3.2 FEEH 2 oo 30
6.4 FHHIL 72 2 A Ly oo 31
6.4.1 SR 1T TRIEAIL 72 2 A4 Lo 31
6.4.2 FER2 THRMIL 72 2 A Lo 32
6.5 T VT R I s 33
B TE FEROAEI L L e 36
T FEBEDIER oo 36
711 EERD XA LI DU Tt 36
712 TV —FHEDERITOWVT (e 36

T B R e —————— e ———————— 37



BT R LT i 38
8.1 F LB ottt 38
8.2 FRUTE ..ttt bttt 38

8.3 S G ottt 39

9



=P

1 YaA AT A 7L V=Y OB o 1
2 WRICHEIN~— A — DM ZRITT S FE =Y i, 2
3 BAMEEDED FE =V ZMEET D0 oo 3
4 BHEEEE T 4 A7 LA T 3D EMEAREL BB OEMT 5 4
5 Mt L 72 IR 25 TH K PHEHERF e 5
6 fEflll7e SBD ET V% P e — Y DIREIC L o TEERT 8 e 6
7 Ryze Tech #1:# TELLO IRON MAN EDITION ....c..cccvevvvvveneennen. 8
SARKit ICX Y 3D A 7Yz 7 b ZHFEEMANLET 2T . 9
9 Autodesk FEELIMAYA ..o 10
10 Unity Technologies f:H Unity.....cccooovveeiiiiiiiiiieceeecieeceeeeee 10
11 T AT LDBEIE i 11
12 ARKit Scanner TR Z BRI 5 (o, 12
13 Fo— v aWEEE L EIcA 7Y 22 P ARERRT 5, ... 13
14 FRRICEEIT 2ERIAD T 72 2 7 b e, 15
15 ATV 27 FPOFTART oo 15
16 BEHID T 72 2 7 B oo 16



X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

17 ETESL 22 bBTIRAEEN T BERIR

18 7V 27 P DBEUEIBTR oo,

19 ATV 27 PDOENZ e

20 A7V =7 F B3 VFHBRAL 25RO N—»»z % v F L CitET

2147V 27 b CICEIIENE A7V 27 F B,

22 F TV 27 b C EBEtET B A 7 S 7 PR e

23 Fu—v D a<=Y F(TELLO SDRKII1D oo

24 Cf 23 2 MDOM(Cu,Cr) & [EIRFICEEAT L T B e,

2547V 2/ BEBIMTEATY s C LT EA T 27 b

27 BB R ICTRIT B B = ¥ oo

28 BEANCIRN o THAT T D P H — ¥ e

20 AR R B 1B DR THRITT D PO =¥ e

B0F TV 27 FICEEIN T BB e,

31 FERGHT .o,

32 N7y ba— b



BU 83 ZEBR 1 DR e 29

SANRKBE EE D BETT ..o e e e e e e e e e e e e eeeeeeeeeeeeeeeeenae e 30
B8 G 2 D T oot 30

BJ 836 AMIFEICBIT 27 V7 = b o 33



F 1 FEBBREL oo 28
K 2 ZA LALTD) o 31
FK 3 ZA LHALTD) o 32
K 4 77— FEBEGEKHED,D) oo, 34
K5 TV —FEBEGEHEIG) oo 35

K 6 KEIGITHBT BHEIZEDTIE ..o 35



F1EZ L ®IC

11 RER

BIFE, Fw— i 3mGiirE. @iy o SR, Emﬂﬁ&kﬁ&&$ﬂ ZBnT
WHENTW3[1, Fu—vodb b 3 J7mR~HEBEECRITEE & S RAT
THb, LoL., BEELREVT R THEE TR A3 T, ﬁ%\EE@%@ﬁ
% FERFICERER L 3, AT 2 2 &L Wl - E Bt T 2 2 &8
HHCchH 2 RIIFTTHB(X 1), DRy, HHMREME HEMLT 222 TET
LT 284 hFERPEREI LTS

—'F‘ IR Ef’&
ﬁk#f'ﬁ’d’a

F A= :/a)fﬂ 'L
FitEOFOREH
£LD

X 1 Va%xi477ml5bn—y®ﬁm

Global Positioning System(LAf. GPS) X > C Fue—v oA EZFHEIL .
TBE LR A2 RITT 27035 5[2], LoaL. GPS IZEED S OEW

ZETERVCENPHIT., 4IIENTH o TH ELHEM 02 mnEd
P P & 7= 5P U © & 72 (3]s

Fa— ViR INA AT CTRICEEL 2~ — 7 — 2 EGZEHT 5 5T
X, ~— - ~HEMWICERES S 241 H 5, ERESE 2721 TR
<, v — N — O % EN X & 5 HREE% i 2 - RO RS H 5 (K 2), GPS
DEREZZETETLRVETD Fe— Vv ZHEINICRITEI S 2 Z L HBARETH
L0, v —A—%BET S I L NELGRCRNTIIERATE 2w, 74, b
o — Y A7 SO ERIC X o TIRITH bkt LE v, ~—h—%



& B b 5 [5],

K 2 KicEBaxhrz~—b—DFBEE2RITTEFe—V

Va2 — X TR —VvORTEY I 2L —va vy T 35Tl TRITT
5% 3 ROCHHER T 5., £ OZEMICHRITRES L 2z, EEYL N
0—YDh AT TG T 52U LEY IR Z RS B O MRIT X 5 (6], HE
) 72 BEHEDS AT RE 72 FIE T H 5 25, 3 RILHHE I N T W T3 2
EDBTE R\,

1.2 B ERY

AiFFecid, IERIREOIRBERICER LA 7V 27 POBEIc Fu—v
DHEREL . W AGINICEWTH HEIMICRITS 2 2 L 2HWE T2, 7=,
F 7Y 27 P ORIRICK o TRITREBE Z R LT 2, T Hic, 27 Ly PHlay
Va— 22 L7Z2y FRIEOATE B — v BIRITT 2T 21878 L. i
figft 332 Cc, =¥y 71 oM EEHIET,

1.3 EmIIB AL

KRFI34 9 O T %, 6 2 ECIIBEMEZBN L. A0 ER%Y
N, HITWCREFRICOVTHPIL, FAECTL AT LOME, HHET
RIELA2v AT LOHART 5, 5 6 BCIXFER - §Hli. 55 7 ECIXEROLS
ReFERrRRD, HEECTHELBELR T 5, HIERITH#TFCTH 5,



5525 BEEMST

AECEH Fr— v 2 it 2o APRiMtz HEL 35 2 LicowTo
T Z T,

2.1 Z AFME =D o DI ICEE T 2050

211

Ryotaro H[7]iZ. Fwu— v ZiEHtd 2 BOHMABEEKICER I LT E 72
T 6O — AFRE T, RITL T2 5T ORIEHE R LI T 5, fRk
KELT, HMHOFu— v Z2EftL T3 Fe—yv e —Eofltx{Eb oo
HEMICRITE ., 20U ERET 5 2 & TEAME S D S DMt 2 EH+
2FHEERELZ(HN3), ZAMEAIL N v — v O % )5l B 7 B E °f
RMEZBEL RS, #ETTROMRCHEEY) 2 LT 5 2 L CHERES I
2LLTw3,

(a) Drones (b) Pilot interface

A - ‘ 7 -HJ Primary drone
id miniature
- ,v p Ll e
Z ! (c) Tg,!from second drone N\
Cime e
target: d a

(d) FPP from primary drone

B 3 3AMHREL2L Fu—V2HERT 5,



2.1.2

Okan 5 [8]DWFFEH ZAFARE 2O Fr— v 28t L Tk b PSR 72 22/
TREBRITEERT 2 FEEREL TS, Fr—v2 X BE#HHL CREE
Y%A L 2> SLAM (Simultaneous Localization and Mapping) £l ¢ 2[]
BRI 722, 3D ET AT 3 2 LI X VIRAEIRE AR 5, B (20EED
WET A ATV A TR INZMZRAL >0, ZOZEMT o —vaHEL
723DATY s P HBE IS LT HERMICET S P — v ORITRE
&35 4),

4 AREE T 4 A7 L4 T 3D R 2HEE L Lt 2



2.2 BEIN SRt ICBE 4 2T
2.2.1

Ziquan 5 [9]OTHZE X F v — i X 2RO HEML ZHRE L T» 5, BitE 5
g L7z wPiRic L <, @Y R BRI ) ORWT v 7 v~ Fr— v & FH)
THEZE 2 2 IINETH 2, ZOHEICH LT, 7 X T 1T 7= YR DR
M% SLAM HEffic X VS L. Witk 2o fEi D 8D ~ v 7% F 3 %, 3D ~
v 7 OERD» OMERE I T 2 RATRECHAZEI VL, Fe— v i HEI
ICIITE 5, BEE L2 7Ly P illav e — 2T, Fe—vyoh X JIichi
57 L7z 0k E, e TS G ETH 5 (K 5),

Q.‘

R 5 BB L IR RSO < BT R



2.2.2

Benjamin & [10] D72 I1X, F v — v TR L 72 H{RIC X 2 EEY Rl 72 3D
ETARERT 2 FERZREL T3, 5, BftE 2 #H 2N o+ 28
ﬁ%@‘ﬁﬁik SEEIBET D, TOHEHNICH 2EFEY O LR Fu— Vv H
B ICTRAT Lo %@L%%®£ﬁ*ﬁk%@ﬂl HoHEEY a2 —4

Lﬁﬁﬁéoﬁﬁb# B O B 1 L 723507 & RN e RAT RIS % 1 Y
HL7Z2%., 2 MHOHBNARITZ Fe—vicd 23X 6), 1 [HHDORITHRE
CTHEEYCEEYOMERFREZEIV B L T2 0T, 2 [MHORITREEIZ 1 1
HoOMRIT & gL T, EEEYICN L CTX VIKE» OIHEECRITT 2 2 28T
X3, 20 kIickY, EffE 3D EF L DAEKICHEETD 5 2: 7 HifR % 2 i
THILEHARETH B,

[13 aee B

(A) Initial Pattern (B) Initial Reconstruction (C) Viewpoint Planning (D) Final Reconstruction

EGﬁﬁ&éﬁ%fﬂ%ﬁﬁ—?@%%miéfﬁﬁfé



23 FHMEDMNEDIT

AL CTIRIEITHIE L L T BH 0 oi# I, WAz 25T T TY
Fo—voHEINARITZEET 2, BETE L CHEEO N e — v T=AFH
RO DEEMEL . BDELEM O Z S 3, MITT 28571 % 3D i <37 <L
RILFE DM T L. GPS d~—A— AL w2 & T, HEfFRERHE o 55iE
EH LW BT CTCO BN R MRITZ AEEIC T %5, GUI(Graphical User
Interface) 0l % v 3 2 B G T, Fr— v ZHEIRICRITI# 5,



BIE ’EFE

ARECIE, TTAPECHHTIEMEa vy a2 —&X Y 7P T2 T7ICD0T
W RICy 2T LOWEZ IR,

31FEATAEME IV 22—y 7 b7 T

311 ~FA—>

F o — v 1% Ryze Tech #1# TELLO IRON MAN EDITION (¥ 7) % {9 % ,
Rk ERIT 87g. 4 X1 98%92.5x41mm TH 3, fiFY — 1 & LT TELLO
SDK(software development kit)[11] 23t T2, Fuo—v & EfFmk%z

7u 77k b WiFiBETER L. BEDa~ Yy F2EELTFe— YR
Tl 2,

—~—”
7 Ryze Tech 18 TELLO IRON MAN EDITION



3.1.2 #RIFE

LRI E OREEEIC T Apple tE23 T 2 7L — 247 — 7 @ ARKit[12] %2 {#H
L. Apple f:# D jos T34 Z(ZA~<=—1F 7 # v iPhone ® X 7L v F o v v
— 2 iPad)[13]D 771 X 7 MR 28 L THEES % . ARKit (377 2 7 BR{G D Hi§ %
L7, (REEDOA 7Y =7 F ZWURITEBINT 5, dos 734 Ricfiib o T3
VrxAunke Y —hEE R - LEB IS5 8T, HrdHEZEMIC
FELTWE 2D X 5 IclEn ) 5(X 8), ARkit %/ L 7254, IRHRED
ZERNIC BT 2 PEEOJR AL ios T4 ACREH) L 7z e e B,

SARKit ick b SD A7V x 7 b 2 EELE~RET 3 KT



BA3ET UV T ET A=YV

PRAEERICR R T2 3D ET AL ZDOT = A—vavollffiz, avea
— X777 4 v 27 AV 7 kD Autodesk 18 Maya[14] Z{#H L 72(X 9), 3D =
72 bOBREEERT IRV IV Ay 2%k El T3, 3DA 7TV 2 D
BHfi L 22 ) V2 RET D REI N Z7%2EHL 3D ATV =7 PICT =R
—>avikOFAEEERT B,

9 Autodesk %! MAYA

3.1.4 MERAERE
Fu— v ofgft, JRHEOME, GUI oRReE#E X 2 v 27 L 0HE
37— 2 v~ @ Unity Technologies fE:# Unity[15] % {#H L 72(X 10), ik
IRIAFE DR ~DOA TV = 7 PEE L B2 D HE X FEET 5, Fu— v & i
%‘733‘5‘5%{15?” 57 N4 R L OifE B X O, GUI o#RExZ RET 5,

Lninzcrs ot e i i e e,

il

10 Unity Technologies #1%! Unity

10



3.2 v RT LDORER

AT LD EX 11 1T/ d,

RiftE AR S B iPad

//:il—ﬁﬁﬁﬁﬁfﬁyﬁﬁ

)

HSRIBE D E/IZE TS
ARKito e

——{Fao——

N /

-

F7¥ v FBEEH

X 11 X7 LOE

7

GUITZ 24 %#8IRT 3 e >
hA TR >
\wfvlarA&MEﬁart”‘—”
®
>
/_/

(#7207 1 BARET 5 |
F7222 FCE
FT7¥ v FAD
B ICRET 2

‘<:) F7V 1 RCE

F 7T 12 FCh ALEERT

BEIRIICARITS 5

OEEHEE 2MEE T 5 iPad ICR R I N B A = o —[H|[f CHERER %2 v 2 L. GUI
TRRA7%BEIRT 3, (5.1 CEHT 3)

@2iPad ®H A 7T Fu—v#% ARKit IC X - TR L EEHE0 =< F
O—Y R UMBICATY 227 AZRBET S, (4.1 CiEHT3)

@iPad DA A 7T Fu— Y 2RITT 25 % ARKIt I X - CHFHEMEA L. A
Li-Hszlm Ecxy 73252 CIRIREDERA~F 7Y 27 + B #LiE

T 2%, (4.2 CRET 3)

OIRHEDOZER/A~F 7Y 227 F BAREI NS LFEFIC, 7927 FAD

Hih~F 7 27 P CHRRREINA TV 27 + BZBINT 5,
Yz 7 b C LA U T HBIRYICRT

11

4%, (4.3 CfiEEi4 3)

Fe—viiA+7



HAE 2T LD
RETIT, RFROREFEZEHT L7200 X7 L 28T 2 @RI
WTahR 3,

4.1 IR

AN ERD R F v >

Fu— v PR 5720t BIREIR 2R L <l SRR o 7
— ZABBETH D, T — X ARKit B FEoHED —> TH 5 ARKit
Scanner[16]iIC X W EK T %, £ iPad D Hh X 7 ZWR~mIT 5, HAENIC I
RO RIREINE Y E &y FIERECHI S IEIE LR EZED, 2D
B, Uik e 2 DT 3 L, EEWE TR RNIN TV B EE A2 RT3,
BRI NAFEAE O T — 21T X o T BEIVICHRRAFE O ZEM TR L 72 LiE
ERRTDHZT TV =2 avThd(K 12), PHRRERIC LI FFEUS 080U Fr
ICHREIN TR VA, HOHPICRRI NS EHEWHDOEDIES I
kA kg5,

Define bounding box

12 ARKit Scanner T E ZBRHE T 3

12



4.1.2 YPIERFTHT TIREDO KT

ARKit Scanner CTHEH L 72 O 1E# % Unity ~4 v K— 1325 & A
Ax X v T FRZAEYEEBET LN TE S, iPadDAIATE N —
VICAT 3720 T, IHEREOEM TN e —vofiE s ULE~FL vV
DIRETH LA TV 27 b A REKL, Fr—viaykdifsnizt—HTb
2% X5 L7z(%13),

] / )“ v
K 13 Fu— /%%ﬁkﬁ&btﬁ%ht7 /:.7 b A%i-r:i‘éo

(B H 1T ARKit 234 2 TR 2 & 2835% L 7245 305)

13



423D 7> hOBME
ARIHETIE P e — v OBfEE B RITREN & L CHBRIRE O M ~EE T 5 4
7Yz F BOHlIZoOWTiARB,

9. AR TIZ—HlE LCHRICBEI T 28Kk 472 = 7 b 2HilfES 5,
MR DO RIT IZ E e B 2T L -8 & Cch 3, Fo— v IZBHEDEL
MAFAREMRET e LTHIfFE w317, £72, FULEED AT
FreITEAHOBIHER & L RBEM F e — v RILKIC T 72 77 K3 et
T hTw3[18],

RIT, BER AL 2504 72 = 7+ 2GIES 2, BEMHNICIH - 72 RT3,
BREY O M ARE L 2B TH D, Fu— v RERe N v A0S~ iEH
L. fEETEEMRT 2 L pPfFE T 3(19],

ERBICARA BN B 2 2 o4 7Y 22 F 2HIET 3, REMGOH) %
L3ADATV L POEEEAREIR LI LERELZDDTH B,

WHDERT 2T LTy FL—72013H %, 2D TFETIIEG DMK
DPOHATOBEEEZEVHL, 3DA TV 22 VAKT 2, IXATOEEICA
bEBLDT, 3DATV 27 FOEE R YT A X —DHHICEETZ 2\,

AFFEDIRETHE TR BFICTER I N/ 3D ATV =7 FOBIEICHDETE
O—YBRITTE L 2#HBETOTC. AATOHZICL>T3D ATV 227 D
BiE s hink Sic Lz,

14



421 ARICBET 2REDF T2 27 b

HEDA 7Y 2 27 113 Unity ® 3D 4 7' = 7 + BT 2 HBECHITET %,
Y @ihZfl e L Cllifizd 23250 3D 4+ 7Y = 7 b % JFERE(0,0,0) D s~
KT %, 2047V 27 P OB & LHEEIZ L LT RfOA TV 27 M i
PR IC 583 2 (X 14),

Y

I

R
El%53 %35 1H

K 14 FARICBEIT 28RtkD A7V =7 +
#5427 5k e OB FEH+ 2 2 Lic X o T, FRICEEIT 2 BR{kDjiE
e & RET 3 (X 15), Unity F T3 1 87 1m TH 2 2 & 2 QTHIC
B, JRIE DM ChLE T 2 RO ERIEE % X FBEEC, RITEEZ Y B
TANH BT H— Y A THES 3,

K 15 #7Y =27 + oFEfh
15



422 BEmEZ R L - BAK
B4+ 7Y =227 b, Unity @ 3D A7V =27 + #ERT 2R CHil{ES
%, IRRIEDOZERT GUI & L CoM@EMZM EX¢2%i1c, 1m EfETRe
TROMEERIC L72(X 16), BERI O & 2EBICHAI L, RiTI ¢ 2 BB IcA b+
TRRXEZZLHARETH B,

16 BEE DA 7TV =7 b
RIZ, BEHIOA 7Y = 7 Mo T ETEE) L 722 6 87 1~ 83 % Bkik
DATY 27 b EERT 21N, Fe—v BB & 2T A7 27 F CITid,
COEE B X2 LT, 83X S CHIEILTHY., T2 Y il
D, AC—FEZANT LI L CEEDORmI LHEI THEIXE 2,

B 17 ET#EB)L %22 o m~BE) T 2 Bk

16



423 BB REFEZFOFA T 27 b

BHERIPIR L AHAN 2 8) % 1 Maya CTHlfEF$ 2, BREZFYV v Ay v aT
KEL B2 ET 2V F v 7zl F—XZHliL<TrT=XA—-vavio
\} 72, Unity ~4 v +&— 3 5(X 18),

—

RY T TRIRERRT S b2 N2k 3

Fd

BEABETSY ¥y N———
K 18 7Y = 7 F o8EER

AR TIZLIED CEEMEE 2 X v F LG CRb D Wz, BlEL 22356
FAFT ATV o EHEHT (X 19),

K 19 #7227 F0E)%

17



424 F 70 FOERE

HELAA7Y 27 b BIIHEREOZERIC, Fu— v ofMtE»iiE 3 %,
BeiE 3 251k iPad A7 A 7 %38 L € ARKit 2o el 2 L. ~Fil
BRA L 728 & L TR I N3 KEDHHRN D O — 2 i 2 :#INT 5, iPad TF
REINTWIHENOETEZ Xy F LCERERT T3 2 20), BliET 547
Y/ POREIC, Xy FLEHENED D DE X (T Unity THEST 2,

| 2y F LEBARIREVA@O) Dt |

71'7‘7‘: 7 boFibgEIlE
Ly @) nits

IZI 20 1-7 /;& FB aiilzﬁﬁfu Lt%ﬁﬁ@l’ﬂ—#?ﬁ%ﬂ vF LCHEIET 3
(F AT ARKIE 2377 A T UG 0s & 28585 L 72 5 0)

18



4.3 FO—>nBERLRIT

AIEH CIIERFEOEMEEHEL 72 F v — v O HEIRN RRITICO W TR
%4
4318 HA 77 b

d 7Yz b By FERFICXVIGRAEOEMA~RKEINS &, [FKFIC
RIS AT 27 b CIEIENS,

A7V b ClE Y=V EYRERELMECERINEZA TV 27 A
DIEPS, 7Y 227 F BIZAZ2>TFa— Y 2RIT3 28 & [F U
1.5m THEIT 25, £/, A7V =227 Co2HEDICHAJERI TS E Fa—v
DBEIZICHICTE R VDT, Fa—voliictdbe T 2n/7 o fEE ch|
32— FE L= 21),

X7 EC

M 214727+ CiciBEfENE 47227+ B

19



4.3.2 Y- 1) HE

7V 7t CPIRAFEOEMCHETARMEEZ S L, Fr—VvHEUE
THE~HBN ARITE2 T2 X5 1Ca~y Fa2iPad 2 bk (ET 5 v 27 L &
EL 7=,

B 22 % F\CEai4 %,

Cl

7 //Cr
t / ! @/73‘7‘*‘/“17 rC

R

Ch2
'
*7YxsbhC

A7 x7|bC

B 2247V x2 b CLBEHETEATY 27 MEE

FT7 22 CHhOBROF TV IED ZTR~—ARCH, &AD 7
fith /7 11~ 13 Y i & Bl 2 L2 i A~ 2 ¢ T R(Cb1,Cb2) e & H 3, fH X
A7 =2+ CAH 180 FEMHR L 72B%, 1RO Z il % [ & L Chiti ~FlE X
NTWBEIRROA 7Y =227 F(Cr,CDICDH & 5 LT 2 MEE T 5, T2, IR
DA 7Y =7 b % ETF(Cu,Cd). #itk(Cf1,Cf2). 4 (CL,Cr)~H Y P X 5 Il
B LTt 2, chid, £ 727 b CEETTRAIC X T,

20



fit 32 MIRDOA 7TV 27 P DHELEVHENRFHEET LT LI, Fr—Vv~FL
HECRITEE 2 a~y N2 WiFifRfHTEET 2L 2#HMWE LT3, L

L. 2OHETIEATY =22 b CH 180 ElEs L 2B, koA 7Y =27 + Cr
LCloY 7= 0 HENHERFRCRITLTCwA Fu— v o sifiicioCLE
5, %I T 180 EREE L CTHKRDA 7Y =2 F(Cb1,Cb2)2% Cr & Cl DHICHE
filkd 2 &, HELEDHEZEETIRNEEL TS

4.3.3 v~ ]\ 11:1

a~ v FO—BELIRFAED MM L 2472 W HIE XA L > T, F
0—VERTEE2EEEK 23 ICRT,

ave v F—EX
Command Possible Response *E aﬁﬁ; o g Fﬂ
Fa—YHREFT5a°F Cfb‘Cut#%ﬁ!! L= 5%E
Command Dexvipﬂon Possible Response
FRA—vATFEI 302 I~ :CfACd t?ﬁﬁ!’. L 7= 5%(E
Fa—vH»E5E8883 30 7 v F:CfhiClE Eﬁﬁ L7-5*(EGE.3TER)
Command Possible Response
o B " o QOCfERIRDA TS =7 FHYERL .
FO— o hEBIT 507> FCIACre M L7 biE GBI TEA) L 7= 1) HE AR
m:n: Tello fly forware ;:“wnh distance x mw'.:)"m .
FO— #8457 > F:CIACTE B L7 bit(E QML 7ROERA Licav Y FREER
= T i | BEDZR
Fo—vhggEdzaey FERET
FO—yhERET 5 07> F:CHACre i L7 bi%(E (55.2,4 T R)
Command Description Possible Response

Fa—rHEREET 237 F:CIAClE R L 7= 5iX(E(5E.2,4TER)

M 23 Fu—v®a=y F(TELLO SDK[11])

21



4.4 EH T a1~ D [7] Bt

Fd 7 27 CIlchEfET 2Bk + 7> =7 b Cf 2383 2k A4 7
7 PICEoT, Fe—v~¥kEEZa3nNda~y VolERRE Z2DOTX 24 D X
INCHEE DM & RIEFICEES L 7235813, EETR~D a~ v FREKHCERE &
nsz,

//>

+7Yz2hC Y&

<

Y375 [

T

X 24 Cf2 2D (Cu,Cr) & FIRFICHEMIL T W3

ZOWE, BROA TV 22+ CHIF EHlOWR Cu &L T30 TFr—
VHRLERTRav v FREEINDE, £, GO Cr &ML BT
Fo—vifhfERld 2 a2~y FRkEEN5,2 003~ FEZfELFr—
Vid ERLABSLERE T 2,

YaART Ay 7 ML ZFENIC X 2EHECIXEEL W, EETT IR~ D [FF
BRI D AR O REFEIINICL T 5,

22



441 ZDEDFE LD

727 CRMETLIATY 7 MEELIRIROA TV 27 DY D
HEERML AR S, A7V 27 BEBHTLZETRFe—voHBINARR
TR EHL T3 25),

K 2547227 BREBWTAATS 27 C LT a7V MEE

23



Vo v ol o RN — Y avas
FEE AT LS

RETIE, BERELZ AT L2035, £9. GUIL iionwTihx, o X
Foa—vicHEE) % X425 F— F, BEFICIH > CIRITT 32— N, I
I ICHEDLETRITTS2E—FNIZOWCEHT %,

5.1 GUI

Fe—VIicfiT3 45— P2 @RS 2mmz6ET 2, EEAMICIE N e
— V % BiERE X & 5 7TakeOff’ R & v & EFEX ¥ 2”Land” R & v #ERK L 7z,

A~ AR ICHRIT 3 % £ — P~ D&% % ”Circular Motion” & . BEHICIH
> CTHRITT %€ — F~DE K % "Wall Inspection” &, HEHME LT X ICHDHDE TR
T35 %— F~DiE % "Moving 3D Model” & Kind % K& v Z{ERK L 7=,

Fa—VICRIT 72 iR 2 CF Tt T 2 720 CldZe { . F& v ffmic
INENDE—FTERTEA 7V 27 P 2RET S, XFeA TV 27 D
W77 Z s R T s c b T IR v —HEAL GUI L9351
26).

| Circular Motion ‘ .

| wall Inspection

| Moving 3D Mode! mug

R =
5.3 TR T 3

e ——
— e .
/

5.4 CHRET

M 26 GUI

24



52 FRICRITT 2 E—F

Circular Motion DK % v/ % X = 2 —[H|[f] T Take Off -~ X v Z# L 7=#2 1%
KT %, iPad DA ATHEEIL 726, HiFEL T3 Fu— v 2YHREEL <A
TV ArERIES, EREMRE L 72 o FRICIT X 4 72 W C P
BEIL, BOMBRRINTZGTE X vy T35, 2y F LGN HRICEE) T
LHRVEREDA 7V 27 b B BIRIRIREOZEMICAER I N, Fe—vhRZzot
7Yz P ERUCENE CHBIWICRITT 2K 27), BEIEESCERT 25 S 1
Unity TP I3 %,

K 27 HEIMICHRICRITI S Fu—v
(B fE ARKIt 254 X T BR D & 303% U 72 B k)

25



53EMICA->TRITIHE—F

A = o —[H[[f] T Take Off & % v % L 721%1C Wall Inspection D & v % &
N3 2, iPad DA A THEFL 720, HEifEL TS Fu— v Z2YREEEL CF
TV ArERIES, EREMELZD Fu— v 2T I WEE D
L CHERBRAIL, B OERERRINEGE 2y F3 5, 2y F L7GRTICEE:
ERIL72A 7Y 227+ BRRHEOERICERIN, Fe—vRZzot 7Y
= 7 b OHITETEE) L &2 SR~ B ICRIT S 2 (X 28), LTESE)S
2B D@ L Unity TTOHMET 5,

T35 Fn—v
(FE B E T ARKIt 254 A MUK D & 383k L 7= H580H)

26



5.4 EHLENZICEDOE TRITIHE—F

A = 2 —[H[H]T Take Off K % v % L 721 1C Moving 3D Model D+ X v %
HEIRT 5, iIPad DA A THBEELZH, BiFEL T2 F e — v 2Pk L <
A7V b ARERIEE, EREHERLEZOA TV 2 Bl E 0w
B CFHRAI L, HORRRRINEGHE X vy F5 5, 2 v F LIZETICR
BANCEIC A 7Y 27 + B BIEIRBHEOER-ICAK S L, Fr—viZzot T
Yz b EFEUEE CHEINICRITT % (X 29),

B 29 AHAI LB 2 IR DOETRITTSE Fe—V

BMEIEA TV 22 C BBl IR E, 7Y 22 F 2 diEST 5B
ICERGE L 72 BEE A 5 HHIC tmmubci@ﬁal3m ARG CIIFER IR L 72
7V 27 P EREEL T3, BEERZ B X 72 WA IXBEE O BAfT % | Mt &
B E 272 WA I OB 2 #INT 3 2 & T, E&otﬁm@iﬂ% G U
TR AT S 5,

304 7Y x 7 MICERE TN T\ 5B

27




E6E Hhx - #H

ARECIHREFECER LGS 5, £ FEBRONFICOWTIR~ KICFHA
L7224 L, BERE~DT v —MiEiRe L L ® 5,

6.1 EERDIRIE

x 1 EBRRE
e ARKREBEDFAE 10 4
Fa—v TELLO IRON MAN EDITION

F B

Z27 Ly b

1Pad Pro

Vb2 —X&

F BRI kel A HEAMT R R REAE(X 31)

6.2 RED HAY

FEERCTIIPERE I, P — VY 2 RMIRORETFEL Y a A RT 4 v 7ICd 3
FECOBMECIRAIT T %, Al —DRERZIRAT S T, X DT 2 BIHEIRY L 72
WUR O 2 4 Lzt L, 7y 7 — r#HEL2FET 5 2 &L CREFEDOH
MEEERT 5,



6.3 EEOAR

6.3.1 258 1
KB 1 3P —rvE2MRICRITEE 5, RITREEIZ SZA 7 v b a— ik
N7z 1.8m (X 3205 HL & L, AT B#ETHRIA~RT 2D 3T 5,

R 32 NRZ v bI—F

WEH T —FHOMITT, YaART 4y 7 %EHLZFENICK 28HE2 L
T2 A4 %53 %, ZHHORITIRIERTFE TN e — v 2 HEIMWICRITX &
% (1% 33),

29



6.3.2 E5 2

FEER 2 I P e — v 2 FREHOBMICH > C ETEB X a2 b BitE» O R
THARSRITEE 5, EVEBOHPHIIEEICE > T2 ZARKOHR(X 34 DR
. GITM~DBE) X 15m & F 5,

l34¢ﬁﬁ@%ﬁ
WERE X~ HORITT, Ya4 2T 4y 2 2HL-THICK 28 L
TXA L%GFHEIT 2, ZHHORTIRIEEFECTF e — v 2 HEIWICRIT S &
% (1% 35),

30



6.4 FHRIL 7% 1 L

6.41 %81 TCEHAIL7-% 1 L

£ 2 24 LEHLHD)

X O E R RO BT AR TR & I L 2 A, Wi KD
Mo X7 ARERICEIEL b o 258, KA & £ET 3,

F-H) T DI AFTE DIRE Tik

el 1 47 28
R 2 53 28 KM(1)
R 3 30 27
el 4 PN 27 FKW(2)
WERH 5 37 27
HERH 6 W7 & 28 KM(1)
el 7 30 29 KB(1)
PERE 8 64 27 KB(1)
R 9 65 28 KH(2)
#EEE 10 50 27

T 47.0 27.7

31




6.42 K52 TRHAIL &1 L

= 8 X 4 L(HALFD)
XPERE DS EEE T CERME DRI T A RE & W L 256, Wi & KL
MY RT LDBIEH ICEBIEL i o 72854, REKREIF) L RiLT 5,

T8 T DIk AT DIRE Tk
PBERE 1 20 7
el 2 65 9 (1)
PBERE 3 17 8
PERE 4 82 7
e 5 90 8
WeFRHE 6 84 7
iR 7 90 8
R 8 74 7
R 9 W7 8
HERE 10 95 7
T 68.6 7.6

32




65 7 — AT
EBRORT 1. WBECT v — FFt 2L L 7= 36),

FHROBEF BT ET > o — b
o -
@ FHickd Fo—>OREEROHE, B> TRALTES L,

@ FRTFo—YERETOE BLWLBLIaERALTIE S,

@ FAROREFECLILFo— Ol - FEc L SRS HE L, B LRy
5 5 BRI EOBAR-~-OFRALT{E S,
(GETLERTHLAERTHEI Vb LTL G2 EHBCRE 1 L THLERBTHE)

1. #RmEEERcER T c BB CLERT

5 4 3 2 1
ECLRRTHE : : : : L THEMTHE
2. HRMEEHhE Fo—rolRBizBRcLER?
5 4 3 2 1
rCbERTCHE | | | | ] ECLERTHE

1 1 I
3. MTEFEE v FiEC LEA 7Yz R CRETEC LRERCLEDT

5 4 3 2 1

rcoanoss | : i : ] ECLERTHE

4. RTERT AREM-~OBTE LoTiREFE- LB CLERT?

5 4 3 2 1
LTLBBTHE : : i : : ETLEETHE
5. Hicéddba -l GUI CRAF A tEBRCLES?
5 4 3 2 1
L THBBTHE : : I : : ETOERTHE

X 36 AHFEICBETET v — b
33



£ 4 7vr— FEZEGHO,2)

D S0
] At & ¢ ARG DS
PehRE 1
HEAE I — [ A
EfEFZ X2 0nES. Fr— Y OiEII
R 2 ilie
L Lo TCANTIAENRED S M
WibRE 3 | REIR CRNICRE | BE L EFHEoBRENR E TRV, T
PR 4 A 10MH F o — v OIEHJTHE & D JTm 25 9
WehrE 5 2 fERiEE T Fu— v DIEHE T & D 17180 H55% 5
WERE 6 720 ERSEAN
Fa—vohX7omMge, HED Fe—v
HebrE 7 R i e I
DHLE R
FIRFIC A A ZHEE. Fe—viEE2 325D
BEES | ST T b
DEEL Do 72,
#eERE 9 il Fe—volzxaabrhicdn
#EE 10 2 2 [ A — F Dk

34




x5 T7viy—FEEZEHO)

31

32

X33

x4

X35

PR 1

5

1

1

2

4

bR 2

bR 3

BB 4

PR 5

bR 6

bR 7

PR 8

R 9

HRE 10

QU x| | | O | O | &

B & O Ot Ot Ot Ot Ot Ot

Qv Ot W| W| O O =~ D| W

NG INOL G R NG YO NG S RO

Ao | x| ol o ol o] o

£ 6 REGIC BT 2 EEOFHIE

[m1% P35 fE
31 4.4
X [H(3)2 4.7
AxX[H(3)3 3.9
x4 3.8
A [H3)5 4.6

35




BTE EROBREER

AECITE TIHIEBROFERICO VTR, RICEET 3,

7.1 REBEOHER
7A1EBRDORXA LIZDOWT

AWM DORETIEIC X 2 HEIW Rt o P 2 4 210k, FHiC X 2 #ftco
P2 A L L CEB LTI 198, EE2 Tt 61 B o 72, LIRS
DZEf & HEE L 72 Fr— v o BEIN 2 RAT I, 150E L 2RO RAT 2 SRS
L5ERLTWE,

7127 07— FABDHERICOWT

KO EIE T, #EHFHED Fu— v ML 72RO W CHERR L 72,

HEQoEE» S, Fur—voFENc X 28t ciz Az 6T 2 2 & 235
CHEECH 2 L bh o7z, ZOREKE L TERMEEDHROHME L Ve —v ol
BHRZZZL, B 2L TRE N —vOHESHNETH 3 2 LB EfMEI LT
%, ZOfth, BEOFH~DOFRKHEE, A —F O, YafxT74 v 70N
HB P —yORITICRKMI NS FCICIBERD 2 2 L 28 L v e KL 28
BRE D372,

HER1L BT 2 EEDOFEEIL 4.4 T, REFE T Y e — v 2HERTS®
25 COFIEEZEETZ LD, YafRT4 v 7DANSGHATEE— VDN
RG22 L HBLCRSGTHL ERLTND,

P2 I BT 2 EEDOFHEEIL 4.7 C, BEFERCL Y AEb I Nz Fr—
VORI, YaART A v 7 BFERALAZTENICL S Ve — v Ot & L
TEDTHLERLTWS,

A3 I BT 2 EOFHEMEIR 3.9 T, REFECIIRRFE O E/M~F 7
7 VEET LI EICKXOVRITE I ERIEET A i3, RITEHFTECrFr—V
FTECREII LIV DRGTHD ERL TS,

R4 1B 1T 2 MEOFHEfEIL 3.8 T, RITRIE Z ILRRFE 0 M ~FRT
it Fr—vaEEEZLARLIT ) RITRIEOMR L LKL CTES T
HBHLRLTWD,

HM®5 DFHEIR 4.6 T, Fu—VIcHWEARL -RBE2RITSE 35
B REFECHELZ7 7V 77— a v o QUL 28, EBRTHHLEZT 7V 7
—Ya v L CHARES THELRL TS,

36



7.2 %
ZALORHHIFERE T vy — FRBEERANICER T 5, FHIC X 2 #ifto
ZALBEL BBERIZ. 7v7 — FRAEOXRBQOCHBRE v 54 L 72 R A
EBIRLTW A, RITLCW 2 P — Yo FAMEETE AN L, A= FD
L EBOTIA~DRIFA N BEHE L W &, BERRITICRMR X L5 £ TICy
MZEA3 2 2 L IIRITHREE D b DT D723 % . F 72 Sl L 725880 S 1E L
WIRBE R ABRIC D EEL ) 24 AT LE S, T v 7 — b FBE OB
D& 24 LR S, Fr— v oo F I DL & @Y 7 #2158 2 AT
XL IINEETH L L DD D,
2ODFHED XA LFEITHEE 2 SER 1 & I L T 41 R E v, 2 oif
TREIRICIZSERR 1 iR aTh v ENEEED 2, Lo T, TEICigEfts
256N —vE ETEB L OO RA~RITES R 5 2 &3, MRICRITE ¢
22 RicHEECH 2 LHESE T 2, Bt BEIMLIC X o THRATIRE % FEi 3
5 b3, ETEE R RATRIECX VR A RIET 2 LWIRF T X %,
FENC X 2 EEMED TSR 1 CHBRE 4 LHERE 6 3. EER 2 CHEAF 9 o
— VR RATREEE D O K E X 2, BRS¢ 28tx b2 THELTWw 2,
TV — VAR ERERT 5L, REBS N —vofAEZTET 2 2 L sREEC
HBEEEFELTND, KFFEORETRICX 2 HEIW AR CIZ, =4 L b Ko
—VERITI T3, BEFELZHVEZ ETRe— Yy OFHIC L 2o
HFRETH, WEINLREBICH > 2 RITHAEETH 2 LR L T 5,
FEC X 2IRMETIZ, WEREICX o TX A LICKRERERD B, Ei 1 T
DEEZ A LIIWERE 3. 7D 30T, mDREVEA LIIHEE 9 D 65 T
BB WDOXA LEND D, EE2 TROIBX A LIIHHE 3 0 1THT, &b
W& 4 Z3HHRE 10 0 95 BT 18 Ho 24 %203 H %, —H., Kt oiE
FHETIIER 1, 2HCREDOX 4 LERED XA LDEN 2 BUNER-T
BY,EBEMEICI o TEALDPRELLEDL LRV, Thbb, il AD R
FACESHTHCOEZDZ L E L5,

37



Vavaw o= = = T':
BE8E FRrE & B

ABETRTITANRZ T LD, RICREFEPEZ 2HEICOWTEIHL., &
BiICEE R RS

81F&H

AFFECRIVEREZEOEM T T 247V 27 F ORKE, Fu— v O
TR L 75 FEERIRE L7z, GPS BMEATE AR VWERE T, v— 71— DiE
BRI, H B Wiz vy va—& Fic 3D B I LT A WERIcE LT
b N e —vEkHENICRITE 7,

JRHEDZEREZ 2 7Ly Mlavva— 220 R LA L, & v FEE
TFue—vZHBMICRITE® 2 2 LT, TEIC X 2 B REEZR AT
IR ORI 25 ERREL L 72,

8.2 &

AR DORETIETERL 2B 27 AP IEH ICEIfEE 3, JERRE O ZEM
THT7V 27 " PBEL COIREE P — V2L nwEEard -7, B
KliZ, ¥ AT LDMBEL CTH 5 LR T 5, ILRAFEOEMICHE T 24720 H
Exx27Ly Pllav s —2THRAIL, MRITEE2 M2 RToa~v K
PR —Vv~NHfEL T30, Yz D HEONI T2 v v a— XICKE RAM
BB 5, %Ok, Mt BE 8 HE SN, HRRFEOEMcBEIT 2+ 7Y
7 b EHEOLEBTCMITTS Fu— v OB TR EDERRFAE L E 2
biLd,

VAT LOMEEL FIRHEOERICHE I N AT =7 V2, 2T L
y My =2 A~RKRTEBICIRERFEEL ok, A7V 27 PO
BlX N e — VY RRITT SR ZRME ~RN T 2 EE R ERTH 508, WK
BIZXoTHATHHED 7L — L L — FMETF L, RRz ik 2 2 & sk
Lot RFE~DT v — P A CERRICET 2 &G4 O FEE R D K
WETH Y, IREFIRICBT2EREFEL E>T 05,

PRHEDO M TA T Y = 7 b3 F) L HIPHOZLE X, T® Unity T7/w 77
LEEXWZ CHRETILERDH S, VAT LEEAL N LETC LM, BIfFX
SRR OEHT ZHEER A TINZ 5 2 & C, FEERm T3 L HEET 3,

38



83 EE

AR EDEMICE I 247V 27 OB ZDALL, Fo—Vvk
HEIMICRIT S T3, 2 DR, BIEZERNICHET 2 REWITHIG L Than,
Fa—VICEHINTVWE 02700 OMYRZBERZEHRT 2 2 L. Kot
Y —%iEHT 5 2 & CEEYE A IC BT 2R KL, RiToL e
MrEEXI®2V, $72, EILDBE~DEHICOFT 3,

BEREL 720 AT L 13—HD F o —VIicDBHG LT 325, EEEEA DR
~XIGE RS T L TRBRIT 2 B L 72\, MRBRITIC X - CIAHIPH % RfT 3
52 e, PMRDIRF O RIRICE T 2 R 2 B 5 C L HE0E L 2 s ek
ZROHOERICF— v 2B I E 5 L A[REL &n b,

PR FE OB ZEBATHAEL, RITLTW3 Fu— v OlFHzE % A~
RELZV, 12D Ve —vZdFEcfifld 25 2 L. RITRIEZHEZLES C
ECREMICET 2RO m L dz v,

39



BIE HIE

AWFE~CHREL CHE £ L A EH—-BdZ. #EAER ~O X 0 E#Hho
e LET, M0 =3 2 h, BN AFE. B X OEREICHE T
Bea e SRR A Z T, NI T —~ 2K B TEE LT, T/, BEMS
CEHN G HN N E RESEIC RV E L, ¥ LB LT LD
HEOLE 2L C, o HPLER, k2 &8I 2 2 2 L o EEWER
FOFE L,

FEERICH 7= 0 | JLRESERRI AR R R E O BRE O TT 4 1, ABEET P m
—VERITESRZHIHIA R ICOED L EAZFFALCESE £ L7, B#Eo
-LE5,

Zito, OB T T Fe — v ot AR OREFHICHET 25H %
ZF, EEA~SIL CHEO RS 077 2 CE#e2 L9,

GBS L -EHITEEo R I IS 2R L LT, HEMSERERL
2 NDWIZERMEIc KA #Z T £ Lz, HEDPHZ L WA ) 3K
rEiioBhm D HFICA Y, HRBILRY £ L7z,

REIC, Rz ZEPEOAR RS T IE# 2z LT, B0z HE-
7z, HEIORWEBLEICWZ7 w22 & IiEEx{AETL 72, W3
CBWTHMEOHAZE LT T, EIREVWNAETL 72,

40



\

[1]

[9]

2% 3B

FRFEIT, PR 30 RIS RRRFHBEE DA — e -y —,
https://www.jpo.go.jp/resources/report/gidou-
houkoku/tokkyo/document/index/30_05slide.pdf

T/ fiBA, F e —voRfiiflm BRRes X OHE L B Y IATSS
Review,Vol. 44,No. 2,pp.16-23(2019)
GPS it A, Sk SUER, st Es kR (2003)

Mohammad Fattahi Sani, Ghader Karimian, "Automatic Navigation
and Landing of an Indoor AR. Drone Quadrotor Using ArUco Marker
and Inertial Sensors",IEEE, 2017 International Conference on
Computer and Drone Applications,pp102-107 (2017)

i B NE ERAR ~—H —IicHoO K Fu— v o HILIRIT, T
72 ¢ Uil E R AR B LA T Se RHC 22(18),pp.33-37(2018)

Christoph Gebhardt, Benjamin Hepp, Tobias Naegeli, Stefan Stevsic,
Otmar Hilliges," Airways: Optimization-Based Planning of Quadrotor
Trajectories according to High-Level User Goals",

the 2016 CHI Conference on Human Factors in Computing Systems,

pp1-12(2016)

Ryotaro Temma,Kazuki Takashima,Kazuyuki Fujita,

Koh SuedaYoshifumi Kitamura,

"Third-Person Piloting: Increasing Situational Awareness using a
Spatially Coupled Second Drone",

Human-Robot Interaction,pp507-519(2019)

Okan Erat, Werner Alexander Isop, Denis Kalkofen

and Dieter Schmalstieg,

"Drone-Augmented Human Vision: Exocentric Control for Drones
Exploring Hidden Areas",

IEEE Transactions on Visualization and Computer Graphics,
pp1437-1446(2018)

Ziquan Lan, Mohit Shridhar, David Hsu,Shengdong Zhao ,
"XPose: Reinventing User Interaction with Flying Cameras",
Robotics:Science&Systems(2017),9pages(2017)

[10] Benjamin Hepp,Matthias NieBner,Otmar Hilliges,

"Plan3D: Viewpoint and Trajectory Optimization for Aerial Multi-View
Stereo Reconstruction",
ACM Transactions on Graphics,vol.38,n0.1,pp4:1-4:17(2017)

41



[11] Rize Tech, TELLO X% > u—F,
https://www.ryzerobotics.com/jp/tello/downloads

[12] Apple,ARKit, https://developer.apple.com/jp/documentation/arkit/

[13] i0S,https://www.apple.com/jp/ios/ios-13/(2020)

[14] Autodesk,MAYA, https://www.autodesk.co.jp/products/maya/overview

[15] Unity Technologies, Unity,https://unity.com/ja

[16]

16] Apple,ARKit Scanner,
https://developer.apple.com/documentation/arkit/
scanning_and_detecting_3d_objects

D7 sy ADEAERIC BT 5 BHEH 06 ) 77 ST 5 Hl#E k2,
AL RHRIC BT 5 EHEL DAL Y J7I1CBId 2 iy 5(2018)
[18] koK,
REM e —voRkicmidc (BEMF e — v LEHE) (2019)
[19) [ 259 a2k S i B,
XMRA v 7 7Ry FOF - BAICDONT,
https://www.zenken.com/kensyuu/kousyuukai/H30/651/651_kondo.pdf
[20] CGWORLD,https://entry.cgworld.jp/terms/

42



