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Target Specifica�on

1st RFP : Common Technology ／ Solution Creating Research

Fundamental and feasibility studies on long-distance
communication system with free-space laser link technologies

Project title

Institutions：Sony Corporation

Project outline

March 2016 to March 2018

Objective Contents Research outline
In recent years, low Earth orbits have been increasingly 
utilized due to technological innovations primarily in 
advances in ultra-small satellite, also known as micro 
and nano satellite technology and reus-able rocket tech-
nology. However, low Earth orbit is not always con-
nected to the Internet.
The purpose of this study is to develop a fundamental 
technology for optical communication device that can be 
operated in ultra-small to small satellites, with the objec-
tive of allowing for constant connectivity between low 
Earth orbit and the Internet communication network. 
Therefore, it is important to produce compact, light-
weight, and highly-power efficient optical communica-
tion devices for satellites. In this study, we will develop a 
fundamental technology by applying the following our 
own technologies with well experienced.: compact, light-
weight, and highly-efficient optical systems and optical 
discs with control systems.

We believe this technology will contribute continuous 
connectivity to the terrestrial Internet communication 
network with inter-satellite optical communication that 
employs ultra-small satellites, and keep connecting to 
the internet during operations accompanying satellite 
missions. To this end, we plan to connect a ~4,500 km 
communication distance at a control angle range of ± 
~500 mrad and accuracy of ~10 (μrad). To achieve this 
goal, we will incorporate laser and optical technology 
using optical discs, integrated optics technology, and 
control technology to meet the weight of the optical 
communication system below about 1.5kg. Rest of works 
include  managing radiation, heat, vibrations, and shock 
as required in a space environment; we will try to convert 
optical disc technology as a “ground” technology into 
one that can be utilized in outer space at an early stage.

 optical inter-satellite
system (mockup)

transmitting optics
(working prototype)

✔ Designed for “MICRO SATELLITES” !! 
✔ Introducing Latest Optical Disk Technologies from SONY
✔ Trusted Space Grade Engineering
    from Japan Aerospace Exploration Agency
✔ Small, Light-weight and even Power-Efficient
✔ Variety of bandwidth : 50Mbps and more

Applications of 3D image sensorsensor

On board LIDAR for self-driven cars

Obstacle detection
sensor for lunar and
planetary explorer

On-orbit rendezvous
docking sensor

Prototype of 3D image sensor with
32 × 32 pixels

Ranging circuit configuration of
prototype 3D image sensor

2nd RFP : Common Technology ／ Solution Creating Research

Project outline

November 2018 toOctober 2019

Objective Contents
The technology for accurate recognition of the terrain 
surrounding any surface activity on the Moon and Mars 
is indispensable for automatic and autonomous con-
trols, such as determining the self-location and travel 
paths with few obstacles. In addition, it is essential for 
ground-based self driven vehicles, such as automatic 
construction machines and drones, to have a grasp of 
the shape and position of the ground features (road, 
ground surface, obstacle). Therefore, our research aims 
to develop an exceptional three-dimensional imagesen-
sor) that accurately recognizes the surrounding terrain 
and the shape of the human made objects. This sensor 
will have broad applications in several industries, 
including self driven vehicles, automatic construction 
machines, and drones.
The aim of this study is to develop the Flash LIDAR, 
which is an ultra-compact, lightweight, and ultra-
sensitive two-dimensional simultaneous distance mea-
surement sensor. The distance measurement sensors 
are arranged in parallel as an array, and they can simul-
taneously measure the distance with a single-light 
pulse. 

The image sensor developed in this study can capture a 
three-dimensional distanceimage with a dedicated 
device in which pixels are integrated with an optical 
sensor and a circuit (ROIC: Read Out IC), that mea-
sures the time-of-flight (TOF) of light, are arranged in 
an array. A high-sensitivity avalanche photodiode 
(APD) that can detect individual photons, is arranged 
in an array in the optical sensor. Moreover, an ROIC 
made of integrated circuits is joined vertically below 
the APD. The number of pixels is 128 x 128, and the 
distance resolution in the line-of-sight direction is less 
than 10 cm.
Ranging systems using this sensor may be used in a 
wide range of applications from self driven vehicles on 
the ground to space probes. These systems have the 
following features: 
・Ultra-high sensitivity that imposes very little burden 
on the required light quantity and optical system

・It can be applied to flying objects and traveling 
vehicles with a high degree of time synchronization.

・Simple structure, small size, and light weight

Development of multipoint high sensitive photon sensor 
for simultaneous ranging

Project title

Institutions： Hamamatsu Photonics Co., Ltd.
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