
69th International Astronautical Congress 2018

25th IAA SYMPOSIUM ON SMALL SATELLITE MISSIONS (B4)
Small Space Science Missions (2)

Author: Prof. Craig Underwood
Surrey Space Centre, University of Surrey, United Kingdom, c.underwood@surrey.ac.uk

Prof. Sergio Pellegrino
Caltech/JPL, United States, sergiop@caltech.edu

Dr. Hari Priyadarshan
Indian Institute of Space Science and Technology (IIST), India, priyadarshan.hari@gmail.com

Dr. Harsha Simha
Indian Institute of Space Science and Technology (IIST), India, hellosimha@gmail.com

Dr. Christopher P. Bridges
Surrey Space Centre, University of Surrey, United Kingdom, c.p.bridges@surrey.ac.uk

Dr. Ashish Goel
Caltech/JPL, United States, ashishg@caltech.edu

Mr. Thibaud Talon
Caltech/JPL, United States, ttalon@caltech.edu

Mr. Antonio Pedivellano
Caltech/JPL, United States, apedivel@caltech.edu

Mr. Christophe Leclerc
California Institute of Technology, United States, cleclerc@caltech.edu

Mr. Yuchen Wei
Caltech/JPL, United States, ywei@caltech.edu

Mr. Fabien Royer
Caltech/JPL, United States, froyer@caltech.edu

Ms. Serena Ferraro
Caltech/JPL, United States, sferraro@caltech.edu

Ms. Maria Sakovsky
Caltech/JPL, United States, msakovsk@caltech.edu

Mr. Michael Marshall
Caltech/JPL, United States, mamarsha@caltech.edu

Ms. Kathryn Jackson
Caltech/JPL, United States, kjackson@caltech.edu

Mr. Charles Sommer
Caltech/JPL, United States, csommer@caltech.edu

Dr. Stephen Bongiorno
Caltech/JPL, United States, sbongio@caltech.edu

Dr. Aravind Vaidyanathan
Indian Institute of Space Science and Technology (IIST), India, aravind7@iist.ac.in

Dr. Sooraj Vijayakumari Surendran Nair
Indian Institute of Space Science and Technology (IIST), India, sooraj@iist.ac.in

Mr. John Baker
NASA JPL, United States, john.d.baker@jpl.nasa.gov

1

Paper ID: 45937
oral



AAREST AUTONOMOUS ASSEMBLY RECONFIGURABLE SPACE TELESCOPE FLIGHT
DEMONSTRATOR

Abstract

In recent years, there has been a desire to develop space-based optical telescopes with large primary
apertures. Current monolithic large telescopes, as exemplified by 6.5m aperture James Webb Space
Telescope, are limited by the diameter of the launch vehicle – despite their ability to unfold and deploy
mirror elements. One method to overcome this obstacle is to autonomously assemble small independent
spacecraft, each with their own mirror, while in orbit. In doing so, a telescope with a large, segmented
primary mirror can be constructed. Furthermore, if each of these mirrors is manufactured to have an
identical initial shape and then adjusted upon assembly, a substantial reduction in manufacturing costs
can be realized. In order to prove the feasibility of such a concept, a collaborative effort between the
California Institute of Technology, the University of Surrey, and the Indian Institute of Space Science and
Technology has been formed to produce and fly the ”Autonomous Assembly of a Reconfigurable Space
Telescope” (AAReST) mission. AAReST comprises two 3U Cubesat-like nanosatellites (“MirrorSats”)
each carrying an electrically actuated adaptive mirror, and each capable of autonomous un-docking and
re-docking with a small central “9U” class nanosatellite (“CoreSat”), which houses two fixed mirrors and
a boom-deployed focal plane assembly (camera). All three spacecraft will be launched as a single 40kg
microsatellite package. The central premise is that the satellite components can manoeuvre and dock in
different configurations and the mirrors can change shape and move to form focused images on the camera
focal plane. The autonomous manoeuvres and docking will be under the control of the Surrey developed
electro-magnetic docking system and near infra-red lidar/machine-vision based relative navigation sensors.
On orbit, the mission profile will firstly establish the imaging capability of the compound spacecraft before
undocking, and then autonomously re-docking a single MirrorSat. This will test the docking system,
autonomous navigation and system identification technology. If successful, the next stage will see the
second MirrorSat spacecraft undock and re-dock to the core spacecraft to form a wide linear formation
which represents a large (but sparse) aperture for high resolution imaging. Celestial targets will be
imaged. Currently, the flight hardware is under construction and launch is planned for 2019. This paper
details the mission concept, technology involved and its testing and progress on the production of the
flight hardware.
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