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An unmanned aerial vehicle (UAV) named “Osaka University Sky- ” was developed as a field survey tool

based on the concept that the researchers and the sta of the municipality who investigate volcanic field were able

to operate it easily, safely, and at low cost. Sky- is a radio control airplane with wingspan of cm. It is

controlled by three channel signal for motor, aileron, and elevator. Remote control distance is about m

limited by human distance vision. The strong points of Sky- are as follows ; custom-designed manufacturing of

the black polypropylene foam for the airframe material, an electric ducted fan is employed to secure the safety,

portable on one’s back because of the new design of the airframe division, the payload that reaches g is secured,

and achievement of the high flight performance against the strong wind around m/s. Field test for Sky- was

performed at Kusatsu-Shirane volcano on May . During the field tests, Sky- obtained movies of the

crater lake and data of H S gas concentration in the air. A training course in assembly and operation of Sky-

was held at Osaka University and Kansai Mokei Airport (KMA) on August . By the field test and the

training course, we proved that the development concept of Sky- had been achieved.

: Unmanned Aerial Vehicle (UAV), radio control, airplane, volcanic survey
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Photographs of Osaka University Sky- . Wing

Sky- Fig.
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Table . Specifications of “Osaka University Sky- ”.

Fig. .

span is cm. The position of a ducted fan unit

is indicated with a white arrow.

g

g

m s

Table Sky-

JSP

g

km

+

+ +

+ +

+
3*

-**

/**

+**

0*

/*

1/ +**

+*

+ +

/**

,**-

+*

-**

- -*

-

-

+ .***

+**

-

�



�

� � � �
� �
� �

� � � �
�

�
� � �

� �
� � �

� �
� � �
� �

�
� �

�

� � �
� �

�
� �

� �
� � � �

�
� � �
� 	 � �

�
�

� � � �
� � � � �
� � �

� � � �
� � �

� �
� � �

� � �
� 	 � �




� �
 � � �� ����������

 ���� �  !" #�$���%�

&�$�� " '()� *+,% " � -
��� � �. 
 / 0#1  0#1
23*14-�* 5 67��89:�� 

; �-  *145< = �>?*@A
� B5 ��C��  5 �� � D

�� #�� E* *��C�� 3�$�
���  F GHIJKLM:NO  5$�*P
Q ��C�� 3� 
R�ST;4 UV*

WXY9Z[ \Z[0" �������-
]  5 ^
 � _�
" 
 � `Nab#� ; ��

� 
 c�W9(dZ[N �#�$��
e:f:g � hN *#���-* � �
�i3;4��jk"l� m1;n5 ;o c�W
9(dZ[�
 �c�WdZ[� p*Pn!
�q * r �s N  !45-�N pt*#
�$�� uv " wxy z:I{:(L
7ZN|} 5u dZ[Z��� B5 ~ N
� U��5< � � ��%�P�* !�
� � *
� � N �#�-�� 4�
*�45BB� � N�Q B5230# � �� N�1�$���%�P�*;� � ��
4 &$� � � � � � � �FV/�$���%�� ��3�$& � ��
� �N ��%� �; � t�� N �} �� ;�q )�c�0� � N�

]  5 � � N� �#� � ����%� �� �N *  !o��
t
 ��� 
 � <!�� 5-����  ;�V ��" #��-~ �;�
$�  4 � t*Pn! �� N�U� 4
* �%�P�*;Q � �� N n! �
#�P�;" -~ �;n5 � � !
D� B��-�N �#�$


� �*� N # ��-��#_ ���%� }� �� *"  !4� 
 �
% ��� � 
 � �;�P� z� �ZK�\��z� � d [
* � !�� ¡ � ;�� /� m ���
�;Q @ �� �¢£3¤¥JH- ¦0 � �z�
 *§£! #� A� �z�
N  ! ¨*@�$���%� B5  N �#�� @ �© N7ª�[x��� �*

5«� -50#4 �� 
. - �� �%��� �  54 ¬� �FV­A;4
�5< 67��89:� � ®�N IZ D* ¯FV� @° N­;�V±²#_%
�� � ��  !41³��´ #� � � N #$���%��4� ��� B5 µ�¶O

 �V� ·#�������� ¸ *Pn! ¹ºN »0 >¼� *�½�! /U��;T

��� �� �

� 	 
 �
� 
� �

� � ���

 � � 
�

�� 
 �
� �� �� 
� �

��  ! 
 � "
# 
� �� $% &

�
'( & #)

*+
� � �
� , - .
/0� �1 2 34 45

67 78
7 9 :;4 
 <

 ! =>
? 6 @ � AB 6

BC � D
�E /�

F G H
 I
J G H
 I K H


LMNG �O I 
 �
G LMNG LMPI 
 QR 5 
 �

NG QRPI I S I T 
 � � U ? 
 �V I
� G LMNG 
 I T 5 W� X YZ [
\ � � " ] ^ � E
_ I T `C 
 a b
cd C I 
 ef g

� E hij k
=Z0� � 
 l F ? � ij *+
0� G Gmn Mn o L5
� Gmn p Mn � q

r st G u �1 vw x *+
Mn y� z �� k r { | h

[} 
 � ~� 6� h � 
�
�� � � �n � F r | �O

� W� W� � � � y�
\ � . � � �� 7

� � � � �

. Disassembling instructions for Sky- . Sky- can

140

Fig.

be disassembled for its transport and reassembled

on site.

Sky-

Fig. . Observation equipments installable on Sky- .

(a) H S sensor, (b) GPS, (c) SD-video camera,

(d) Wireless camera ( m range), (e) Wireless

camera ( m range), and (x) Wireless camera

receiver. Details for each equipment are shown

at Table .

Sky-

Table . Equipments onboard Sky- .

(Fig. )

g

Sky- SD GPS

(Fig. , Table )
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SD
Fig. . Photographs showing how to carry Sky- . At

Kusatsu-Shirane volcano on May .

SD

Sky-

Fig. Sky-

GPS

GPS

(Fig. )

kg kg

g

Fig. J

GPS ( g) ( g) Fig. A

GPS ( g) m S S

( g) ( g) A . km

( g) SD ( g) GPS ( g)

SD Sky-

Sky-

Sky-

m GPS Sky-

Sky-

Sky-

. +
+/ ,**2

+ -

- , +

+ - -

+ +*

. - 2

0

-** ,3,

/ . /

23 /0 / / /

23 .**

/0 03 + / ./

/0 +/+ 23

+

+

+ ,**2 / +/

,+0* +

,*** /

+

+

/ ,

/

/ + +



�

�
�

�
� �

� �
�

� �
� �

�
� � �

�
� �

�
�

�
�

�
� �

� �
� �

� �
� � �

� � �
�

� � �
�

�
� � � � � �

�
� �
� � �

� �
� � �
� �

�
� � � � � �
� � � � �

� �
� � � � �
� �

� �

� �	
��
���� ��� � ��

�

	
�� � ���� � �� ��

 ��� !����"#� "$ �
��
 %&��� � " �'�(% )
� * *
�
 +),- � ) �� ��
)�% !.����/0�
* �
 12� � �3- 4&��

�5%6789:; 	<=>? @
3 � �� � �A>B�
 �
"$ � ) �� A>B���A
CB? ;>D EFGHC> ��I �
*A>B���	<=>? �JK8,- �
LM��% * 
N<O *�P ��

�QR9STQU> VNEQ>�
��W� "X WYZ Y��% *
[ � \]�� "Z (���#�� "

� ^Z_`
Ma�#� bcP �� �	
�
Z ��
� d) #�e �f -�c g
) h4%&���5%J>ij>B),#��
k�� ^k� l%,m)a#��% 	

�� Z "n o "p � qa�

���LM��%��Q;?BKS)R:NF�5%
�&r��% �s� Z� �
 � 4&�

t u�4%vw Z �
 Y)x�#� ��5a��� ��� �R:NFZ � �4%
u y� �z{4&�| � u }����~ ��% bcP ��	
�Z X � �
�Z �M)�� ���M�|� � �5%& ��m� �|���#�� � )��
�� ��% M�| X ��#� �s 	
�� \�
&M��)"#� 7�K8[ )�,�/� " � "4%,ma �Z ��q�� ��#�|

� `� � " " a��)�M��Z a ���#�
=D),#� � ��^ �� ��

) �
 �� ) l�� � � �� ) % � �H>?��c L�%�(� ��%�?
� � �� �s���% &M
� �| H� �h� Z � ���%&��
��� �� M� WY[ � � "X ) ^k	
���� (^ �� �4%&���5%
a#� &MZ�>��c L�%�(� ��%��>
��� � ) a Z Z ���  � ¡� q% ¢� "�,-| M� �
��� ��- �� a£}o �Pm&�a� �% ��W�¤ � )¥ LM�A>B�
�X a,m) �LM��%&���% vw 
' �� ) ���7�K8� Y¦�

� � �
� � 0 ��n���#�&§ "* � ^� � *�¨�� *
|X �a% &�&��©ª4% 3«¬­H®� ��(� "��� �
 ���* ¥
S)���Z � l% q¯ � � u ),%� &�Y� ° Z *
)h#���¯ � �" )L�a�±- � ² ��#� �� "³Y� ° " Z
���´µ¶|· 4%&��X ��rm � W ��#� � �¥ WY� �W��

)Pm Z ª¸ �¹ X a|�¯�- 
 �� � � � ��
��%�� � |º ��M¯ u y� "p � k' �a�
 "4%�Z � J
�| X ��% K»�Z � )�� ¼�±½��% #

�� � �

��� 	
 �

�
 � � � �
��� � �

�� � � � �� �
�� � ��� �

!" #$ #$�� % &
'%(
��� � )* � +

,- .
� � �
� � � / � 

0 1�� �
�� 23
45 6- 78 � �

�
�9� � : ; �

� 	 � < � ��
= � �

� � > ? *@ A

8 B �C
D �E F �

G� � H � I J KL%

M
NOP � K #

Q R P �6 �S � T � U
R � V W R X Y � �
 � #
Z ; [\ ] E^ # _
`Y 8# �� � a b

� � � 
 # ��
@ � c d� d� 


NO �e fE gh 
 i
j kl m� n 8 o pj q � A rj
s tb 
 
 uv wxj � E
�y z{ | [} � � ~ D �

A rj f
- L `Y Yy � E&j D J D � � �

� �� q� ��� �
�. � � P � � �
y �� ; � 1 [ � 8 E �e � 8��
} � . � �K �K 8

� � � _8 R � � � ���8 ;� 8
� Dd� V J ; �� � � �8

[\ � � � � � �
q� @��� � � 
� � ��

[\� q� | R � V � I K � � - �
R� � E^ # C >

������

�	
��


�

�

Flying track of Sky- (gray curve) and walking

Fig.

142

GPS

GPS

Fig. A GPS m

m

D DAN

Sky- GPS Sky-

(Fig. )

D

mAh . V
Fig. .

track of our survey party (white curve) imposed
mon the map of Kusatsu-Shirane volcano. Point J

is the junction of the national route and a

mountain trail. Point S is the point where the

party started to walk. Point A is the take-o

point and point B is the point from where the

photo shown in Fig. was taken.
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Fig.

Fig. Sky-

m

ppm

. ppmFig. . Air photograph of the crater lake of Kusatsu-

Shirane volcano taken by Sky- .

Fig. . The flight absolute altitude of Sky- obtained by an onboard GPS and the ground

elevation of the sub-airplane point on the air photography mission for the crater lake.
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Fig. . A screenshot of the observation video on the

H S measurement mission. The main frame is an
Fig. . A photo of the training course for assembly of

objective view of Sky- flight. Sub frame is the
Sky- at Osaka University on August .

view of an onboard wireless video camera shooting

the indicator of a portable H S sensor. These

two frame are synchronized by a video-editing KMA

software.
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Fig. . A screenshot of FMS flight simulator. A

virtual Sky- is flying in the virtual field.
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