
Optical Satellite Communication
光衛星通信



光衛星通信ダイバーシチ

• Laser beam is blocked by clouds

• The method improving the probability of connection 
between the satellite and terrestrial by avoiding contact 
with the clouds .

• Previous study deal with only ground station which is 
fixed infrastructure. 14

Site Diversity
Fig 2: concept image of site diversity [2]

one of the most 
efficient approach

プレゼンター
プレゼンテーションのノート
However, in optical communication, laser beam is sometimes blocked by cloud which makes communication impossible. so, 
 one of the most efficient approaches to this matter is site-diversity.

Site-diversity is the method improving the connection probability of the satellite communication by avoiding contact with the clouds.

Previous study deal with only ground station which is fixed infrastructure.




Proposed Scheme
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Ground Station

Fig 3: System architecture
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This is the system architecture. 

When clouds exist between the satellite and aircraft or ground station, 
the connection cannot be established. 

But, if we use aircraft, 
it can move to the position where there is no cloud and the connection is established.



Cloud Data

Data Infrared imagery (11μm) of Himawari-8

Source Kochi university’s weather information page 

Observation period 1st May 2016 ~ 30th June 2016

Area Around Japan

Altitude [km] 0, 1, 5, 10
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Fig 5: Target area [3] Fig 6 : Concept image of altitude
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We used data from infrared imagery of Himawari-8 which was gathered from …
We set target period from 1st May to 30th June as most cloudy season 
since this period includes the rainy season. 

Target altitude is ….
0KM is set as supposing the ground station, 
1KM is supposing the use of Unmanned Aerial Vehicles (UAV), 
and 5KM and 10KM is supposing the use of aircraft.

This figure shows the concept image of altitude.
We find out if there is cloud or not between the satellite and aircraft, we think the existence of cloud above each altitude.




Distribution of Cloud
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Fig 9: Distribution of the existence of cloud above each altitude

White zone: cloud exists above 
each altitude

Black zone: cloud does not exist
above each altitude

a: IR1 imagery         b: 0KM               c: 1KM  

d: 5KM    e: 10KM
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プレゼンテーションのノート
This is the distribution of cloud above each altitude.

the white zone means the existence of cloud 
and the black zone means the non-existence of cloud above each altitude.



Distribution of Cloud

0KM 1KM 5KM 10KM

Average distribution 
frequency of the cloud 0.761544 0.560364 0.29763 0.04416
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Fig 10: Distribution of cloud

Table 1: Average distribution frequency of cloud 
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This Figure shows the existence percentage of cloud above each altitude per hour.
Table 1 shows the average percentage of each altitude.

From this figure, we find that when altitude increases, the existence of cloud decreases.




Width of Cloud and 
Distance Between Clouds
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Fig 11: Distribution of width of cloud and distance between clouds 
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This shows the cumulative frequency of the width of cloud and the distance between each clouds. 

We find that vector 1 and vector 2 slightly differ from 
the distribution of width of cloud and the distance between each clouds.


