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1. Introduction
Currently, Earth observation missions are evaluated by geospatial resolutions and/or time resolutions. Typically, a large observation satellite system has a high geospatial resolution. However, the time resolution is low because the number of satellites is small (i.e., one, two, or three). Meanwhile, a small satellite system has a lower geospatial resolution and a higher time resolution than those of a large satellite system. We propose another evaluation criterion, i.e., “responsiveness” for the Earth observation mission. Currently, “responsiveness” is indirectly investigated. The higher time resolution consequently results in the better responsiveness. However, by utilizing the state-of-the-art technology, we can focus more on the responsiveness and new values can be created. Herein, we define “responsiveness” and propose methods for its improvement. Subsequently, we introduce a satellite program funded by the cabinet office of Japan. In this program, we are developing a small synthetic aperture radar satellite system for on-demand observation. 
2. Responsiveness
2.1. What is responsiveness?
“Responsiveness” is a performance measure that indicates the time taken to provide information regarding a situation after its occurrence. For example, if flooding occurs at a certain point of a river and it requires one hour to provide the information of the flood to the stakeholders, the responsiveness is one hour.
The time information provided consists of the following:
· Time to recognize a situation and instruct a satellite to capture an image
· Time to wait for a satellite to arrive to the area to capture an image
· Time to downlink the capture data to the ground
· Time to process the downlinked data and develop information
· Time to provide the information to the stakeholders
2.2. Our approach for better responsiveness
We employ a three-step approach to achieve better responsiveness. The first step is to utilize a deep-learning technique to process the downlinked data to develop information. The second step is to utilize an on-board deep-learning technique. This represents an edge computing concept. A satellite is an edge. We upload the learned deep-learning network to the satellite, which then captures an image and develops the information using on-board deep learning. We can eliminate the time to downlink the captured big data to the ground. The third step is to utilize a ground-based sensor network, which can monitor and capture the situation and trigger information, and send the information to the satellite via Inmarsat and/or iridium. The satellite then automatically plans to capture an image. Thus, we can eliminate the time to recognize a situation and instruct a satellite to capture an image.
3. Small Synthetic Aperture Radar Satellite System for On-Demand Observation
The Cabinet office of Japan has funded a technology-driven innovation program, “ImPACT,” which stands for “Impulsing Paradigm Change through Disruptive Technology Program.” The objective of the program is disaster monitoring. Under this program, we are developing a small synthetic aperture radar (SAR) satellite system that is capable of on-demand observations. The weight of the first demonstration satellite is 135 kg. The X-band SAR is selected to achieve a 3-m resolution from a 600-km altitude.
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