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Abstract

A new class of small satellites has emerged with mass less than 100 grams: femtosatellites. Compared to
CubesSats, these designs are simple—perhaps just a few sensors serve as the payload. Such a small form factor
requires rethinking each of the traditional satellite subsystems, and possibly doing away with some altogether.
Research efforts are underway to develop proof-of-concepts, launch prototypes, study the orbital mechanics,
and propose innovative mission objectives for femtosatellites. There are many motivating factors. First, the cost
of launching even a 1U CubeSat remains prohibitive to most academic and amateur organizations. A chip-scale
design would cost significantly less to put into orbit, and also has economic benefits when mass produced. Sec-
ond, deploying a constellation of hundreds of tiny satellites provides inherent risk mitigation via redundancy.
Third, this constellation can achieve interesting tasks that simply cannot be accomplished by one single large
satellite orbiting alone. This literature review serves to highlight the advances being made in this field. Novel
mission concepts, uniquely suitable for femtosatellites, are reviewed. A synopsis of current design concepts is
presented, where the defining characteristics of each prototype are noted. Proposed methods for controlling the
attitude and orbit of a femtosatellite are summarized, keeping in mind that traditional control methods are not
feasible at such a small scale. The objective for this manuscript is to serve as a starting point for future, more
exhaustive, surveys after continued attention is undoubtedly given to this “femto” class of satellites.

1. Introduction ever, small satellites have opened the doors to space

access for universities, new businesses, and countries

Over the last 15 years, there has been a significant  jthout large established space programs. Small sat-

increase in small satellite missions. At first, the con-
cept of a nanosatellite was dismissed as academic,
not capable of providing real value. Puigi-Suari and
Twiggs describe how the CubeSat idea was initially
written off as nothing more than “a toy in space”
(Deepak and Twiggs, 2012). As has been seen, how-
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ellites have served as the testbeds for countless new
technologies, while also highlighting the importance
of standardized launch vehicle interfaces. This histo-
ry has been captured in detail by others (Helvajian
and Janson, 2008; Bouwmeester and Guo, 2010; Sel-
va and Krejci, 2012), so it will not be recounted here.
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