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В статье рассмотрены перспективы применения аэродинамического управления для поддержа-

ния формации наноспутников класса CubeSat. Целью данной работы является оценка границ при-

менения активного аэродинамического контроля для стабилизации относительного движения двух 

аппаратов CubeSat 3U на солнечно-синхронной орбите высотой 570 км. Проведен обзор теорети-

ческих сведений об аэродинамических силах, действующих на искусственные спутники Земли,  

в рамках которого рассмотрены модели верхней атмосферы Земли. Рассмотрены аспекты по-

строения дифференциальной силы лобового сопротивления для наноспутников в качестве исполни-

тельного механизма активного управления. Для исследования орбитального движения спутников 

под действием аэродинамического управления с помощью программы General Mission Analysis Tool 

смоделирован групповой полет двух космических аппаратов с учетом факторов, вызывающих воз-

мущения орбит. По результатам экспериментов изучена динамика межспутникового расстояния 

и сделан вывод о возможности применения аэродинамической дифференциальной силы для стаби-

лизации относительного движения. 
 

Ключевые слова: CubeSat, групповой полет, дифференциальная сила, аэродинамическое сопро-

тивление, GMAT. 
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The article discusses the prospects of utilization of aerodynamic control to maintain the formation of 

nanosatellites of the CubeSat class. The purpose of this work is to estimate the limits of the application of 

active aerodynamic control to stabilize the relative motion of two CubeSat 3U satellites in a sun-

synchronous orbit with a height of 570 km. A review of theoretical information about aerodynamic forces 

acting on artificial Earth satellites is carried out, within the framework of which models of the Earth's up-
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per atmosphere are considered. Aspects of creating a differential drag force for nanosatellites as an active 

control actuating mechanism are considered. To study the orbital motion of satellites under the action of 

aerodynamic control using the General Mission Analysis Tool program, a group flight of two spacecraft 

was simulated taking into account the factors causing orbital disturbances. Based on the results of experi-

ments, the dynamics of the inter-satellite distance was studied, and a conclusion was made about the possi-

bility of using an aerodynamic differential force to achieve a stable relative motion. 

 

Keywords: CubeSat, formation flight, differential force, aerodynamic drag, GMAT. 

 

Introduction 

For space missions that involve multiple satellites sharing a common infrastructure, NASA has 

coined the term “multi-satellite.” Currently, multi-satellite missions are gaining popularity in the rock-

et and space industry. They make it possible to solve a wide range of tasks that cannot be performed 

using a single device. Small space vehicles (SSV), such as nanosatellites of the CubeSat class [1], are 

suitable for building multi-satellite configurations in orbit due to the presence of a unified platform 

and low cost of production and launch [2]. A group of small satellites can be considered as a profitable 

alternative to a larger and more expensive device for use in such areas as remote sensing of the Earth, 

studying the upper layers of the atmosphere, studying the radiation situation and conducting other sci-

entific experiments, as well as the deployment of synthetic aperture antenna systems [3; 4]. 

Missions that involve multiple satellites can be divided into two categories: constellation missions 

and formation flying missions [5]. The use of satellite constellations allows providing the greatest 

coverage of the Earth. In this case, the position of each satellite is controlled separately relative to a 

given point. Constellations of spacecraft (SC) are divided into controlled ones, in which each satellite 

actively maintains its position (for example, GLONASS), and uncontrolled, in which there is no active 

control over the position of the satellites. Unlike constellations, satellite formations require control of 

the inter-satellite distance, as well as the relative orientation of the spacecraft. The construction of the 

formation is hampered by disturbances in satellite orbits caused by the influence of the nonsphericity 

of the Earth’s gravitational potential, atmospheric resistance, the pressure of solar radiation and the 

gravitational attraction of other bodies [6]. These disturbances can cause the satellites to rapidly move 

away from each other. 

Traditional flight control systems allow a communication session with a spacecraft only when it is 

within the radio visibility zone of one of the available ground stations. Therefore, most of the flight 

time there is no connection with the device. One of the options for solving this problem is to organize 

an inter-satellite radio link in the architecture of the communication system. With a sufficient number 

of satellites in the formation, it is possible to provide a round-the-clock communication line between 

the ground complex and any spacecraft. Formations with inter-satellite communication make it possi-

ble to reduce delays in accessing information to the consumer and provide access to real-time informa-

tion services [7]. To implement radio communication sessions between satellites, it is necessary to 

keep them at a certain distance, at which it will be possible to transmit a signal from one satellite to 

another. In the context of this problem, the need to use active means of inter-satellite distance control 

is most clearly expressed. 

Formation and maintenance of formations in orbit can be carried out using propulsion systems 

(PS). However, in the case of CubeSat devices, their use turns out to be difficult due to strict restric-

tions on the mass, volume and power of the CubeSat platform [8]. 

An alternative is aerodynamic control of relative motion, performed by the difference in drag 

forces applied to the satellites. This difference in forces, called differential force, is provided by 

changing the orientation of the spacecraft relative to its velocity vector and, consequently, changing its 

cross section (midsection). The advantages of aerodynamic control are the absence of the need for fuel 

consumption, low risks of mechanical damage, as well as the low cost of implementing relatively ex-

pensive remote control systems. 
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The purpose of this work is to assess the limits of using active aerodynamic control to maintain a 

formation consisting of two CubeSat-class devices with a 3U form factor in orbit at an altitude of 570 

km. 

 

Physical foundations of aerodynamics of orbital motion of spacecraft 

The aerodynamic impact experienced by satellites in low Earth orbit (LEO) can be divided into two 

components: the drag force directed against the velocity vector and the so-called lift force, perpendicu-

lar to the planes that the atmospheric molecules collide with (Fig. 1) [9]. 

 

 
 

Рис. 1. Аэродинамические силы, действующие на тонкую пластину [10] 
 

Fig. 1. Aerodynamic forces acting on a thin plate [10] 

 

 

Low atmospheric resistance is a constantly acting force and, over a long period of time, can signifi-

cantly change the orbital parameters of an artificial Earth satellite (AES). The drag force can be ex-

pressed in the direction opposite to the satellite’s speed v
r

: 

21

2
drag drag D refF ma C A v   

r
,                                                  (1) 

 

where ρ is the atmospheric density; m is the mass of the satellite; CD is a drag coefficient; Aref is a ref-

erence midship area of the satellite. 

Formula (2) says that the aerodynamic drag force depends on the parameters determined by the al-

titude of the orbit (atmospheric density and free-stream velocity), as well as on the ballistic parameters 

of the satellite. These include the mass of the satellite, as well as its drag coefficient and midship area, 

which are determined by the shape of the vehicle and its orientation relative to the oncoming flow. It is 

convenient to represent them in the form of a ballistic coefficient: 

C

D ref

m
B

C A
 .                                                                  (2) 

 

Dividing the parts of equation (2) by the mass of the satellite and expressing its ballistic parameters 

through the ballistic coefficient, we write the expression for the acceleration caused by the drag force 

can be written in the following way: 

2

2
drag

C

v
a

B


 

r

.                                                                (3) 

 

Thus, the lower the ballistic coefficient is, the greater the impact of atmospheric braking on a 

spacecraft is. Taking into account the value of this parameter when designing the shape of the space-

craft and its mass will make it possible to determine the magnitude of the aerodynamic impact exerted 

on it. 
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Various models are used to determine the atmospheric density ρ. They can be implemented for both 

numerical and approximate analytical calculations in the vicinity of the reference height. These stan-

dards determine the density of the atmosphere depending on a given time, orbital altitude, latitude and 

longitude, as well as the level of solar activity, which affects the parameters of the upper layers  

of the earth’s atmosphere [11]. Models of the upper atmosphere include latitudinal, seasonal, geomag-

netic and solar effects. Variations in atmospheric resistance are taken into account, including  

the effects of diurnal variations, the Earth’s tilt, the 27-day solar cycle (related to its rotation period), 

the 11-year solar cycle, semi-annual and seasonal variations, and cyclic variations in the 11th  

solar cycle. 

Jacchia models are widely used in the space industry. The database underlying Jacchia consists of 

tabulated empirical profiles of temperature, composition, density and pressure as a function of altitude 

ranging from 90 to 2500 km [12]. The Jacchia model is based on satellite accelerometer data as well as 

drag data obtained from ground tracking of various satellites. 

Models of the MSIS (Mass Spectrometer-Incoherent Scatter Radar) class [13] are based on data on 

the composition, temperature and total mass density of the upper atmosphere accumulated over a pe-

riod of more than twenty years. The instruments used to study the composition of the atmosphere and 

its temperature were, respectively, a satellite mass spectrometer and ground-based incoherent scatter 

radar. Model NRLMSISE-00 is the latest model from the MSIS class [14]. This modification com-

bines the advantages of both its predecessors from the MSIS class and the Jacchia models by combin-

ing and supplementing the database on which they are based. 

GOST R 25645.166–2004 is based on data on the drag of artificial satellites [15]. It uses a simple 

analytical formula for calculations with coefficients expressing changes in atmospheric density during 

the solar cycle, daily fluctuations in solar activity and the geomagnetic index. The coefficients are ta-

bulated for different levels of solar radiation flux. This standard also provides recommendations for 

using the model for ballistic tracking of satellites and a methodology for calculating the aerodynamic 

drag coefficient. 

To simplify the expression for lift, it is assumed that the satellite has a thin braking surface much 

larger than the rest of the CubeSat shape, thereby ignoring the contribution of the body to the aerody-

namic forcing on the satellite. In this case, the lift force can be expressed in a direction perpendicular 

to the brake plate and depending on its orientation: 
 

21

2
lift lift L refF ma C A v   

r
,                                                     (4) 

 

where CL is the lift coefficient. 

In LEO, the interaction of air with the satellite is such that the maximum value of the drag force is 

almost an order of magnitude greater than the value of the lift force [9]. First of all, this is due to the 

fact that the rotation of the apparatus negates the influence of the lifting force. In addition, satellites 

with a certain symmetrical shape will tend to cancel out the effect of aerodynamic lift. And further-

more, the lift coefficient is typically much smaller than the drag coefficient, which also makes the lift 

effect negligible in most cases. Therefore, as a rule, it is neglected when developing control algo-

rithms. However, this leads to the loss of the potential ability to control motion outside the orbital 

plane. 

Aerodynamic coefficients cannot be measured accurately in orbit. In addition, drag and lift coeffi-

cients for complex shapes are difficult to calculate analytically. To determine the values of these coef-

ficients, a finite plate element method has been developed. To determine the values of these coeffi-

cients, a finite plate element method has been developed. Its essence lies in the decomposition of the 

complex shape of the satellite on the components of simple forms, assessing the impact of aerody-

namic forces on each individual element and summing up the considered impact effects. The charac-

teristics of planar elements are modeled using either experimental data, or theoretical models based on 
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hypersonic interactions between gas and surface. For this method to be useful, the configuration of the 

spacecraft and its orbit must be determined.  

Aerodynamic coefficients for simple planar elements can be estimated using physical models of 

gas-surface interaction, which gives different results depending on model assumptions. In the past, 

aerodynamic coefficients for simple shapes were calculated using the hyperthermal approximation. It 

assumes that the thermal speed of gas molecules is negligible. However, at altitudes from 120 to 600 

km, the average thermal speed is comparable to the orbital speed. Later, aerodynamic drag and lift 

were considered using the theory of molecular free flow [16]. The drag and lift coefficients can be 

modeled for a simple thin plate using this theory: 
 

2
2 1 1 1 cos

3

W
D

T
C

T

  
       
   

,                                                (5) 
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W
L

T
C

T

 
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 
,                                                     (6) 

 

where α is the accommodation coefficient; Tα is the temperature of the local atmosphere; Tw is the 

plate surface temperature; θ is the angle of incidence of the gas flow relative to the plate. 

The accommodation coefficient α is a parameter that is used to take into account some important 

aspects of the chemical interaction of incoming air molecules with the surface of the spacecraft and is 

defined as 

inc r

inc s

E E

E E


 


,                                                                 (7) 

 

where Einc is the kinetic energy of the falling molecule; Er is the kinetic energy of the reflected mole-

cule; Es is the kinetic energy of reflected particles if they were emitted with the energy determined by 

the temperature of the satellite’s surface.  

Under conditions of free molecular flow, CD weakly depends on the shape of the satellite and is de-

termined mainly by the nature of the reflection of air molecules from the surface, CD ≈ 2...2.5. A rea-

sonable drag coefficient value is 2.2 for a typical spacecraft. The drag coefficient depends on the shape 

of the satellite and the nature of the collision of air molecules with it. However, for estimates of long-

duration orbital lifespan, the change in CD with orbital altitude can safely be ignored since the percent-

age error in orbital lifespan will be quite small due to averaging effects around the assumed  

value of 2.2. 

 

Relative motion of satellites under the influence of differential force 

The differential force of aerodynamic drag is the difference in atmospheric drag forces acting on 

each of a pair of spacecraft. If satellites move through the atmosphere with the same density, then any 

differential drag is due to the difference in the ballistic coefficients of the vehicles in question. 

This section examines a pair of satellites moving in close, low, circular orbits around the Earth. 

Typically, when analyzing relative motion, it is assumed that the satellites have the same shape with 

some flat part acting as a braking plate. An example of such a plane can be solar panels, as well as 

other deployable mechanisms. Due to rotation relative to the center of mass, the cross-sectional area of 

the spacecraft relative to the oncoming flow changes, this determines the magnitude of the aerody-

namic force acting on it. If the satellites have different orientations relative to the oncoming flow, then 

a difference arises between the forces acting on the satellites. 

Since CubeSat 3U class nanosatellites are parallelepiped-shaped, changing its orientation also 

changes the amount of drag, even in the absence of deployable plates. Thus, by changing the relative 

orientation, for example, using flywheels installed on board, it is possible to control the relative mo-
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tion of the satellites’ centers of mass. The differential force of 

aerodynamic drag will be determined by the difference in the 

effective cross-sectional area of the vehicles, which can be 

achieved due to different orientations of the satellites relative to 

the direction of movement (and the oncoming air flow, respec-

tively). CubeSat 3U has dimensions of approximately 

34.5 × 10 × 10 cm. Accordingly, its end faces have an area of 

100 cm
2
, and its side faces – 100 cm

2
. The minimum drag force 

can be achieved by orienting such a nanosatellite along its ve-

locity vector. In this case, the midsection area will be equal to 

the area of the end face (Fig. 2). 

In the absence of orientation control, the average cross-

sectional area is calculated, assuming that the position of the 

spacecraft can change uniformly relative to the direction of ve-

locity. For a parallelepiped-shaped satellite, the average area 

can be calculated using the formula [17]: 
 

 

 1 2 3

1

2
CSA S S S   ,                                                      (8) 

 

where CSA is the average cross-sectional area; S1, S2, S3 are the areas of the sides of the device. 

Substituting the areas of the end and two side faces of CubeSat 3U into formula (8), it can be de-

termined that the effective cross-sectional area of such a satellite will be 390 cm
2
. 

 

 

Analysis of existing missions using aerodynamic control 

To date, there is experience from several large missions that have used aerodynamic control as the 

only means of positioning satellites along the same orbit and keeping them at the required relative dis-

tances. 

The Flock-1 satellite constellation [18], developed by Planet Labs Inc., consists of more than 100 

CubeSats with a 3U form factor. These satellites provide high-resolution images of the Earth. 28 

Flock-1 satellites were launched into low Earth orbit (400 km altitude, 52° inclination) from the Inter-

national Space Station’s NanoRacks CubeSat Deployer launch platform in mid-February 2014. 

Relative motion control is achieved by modulating the background orientation of the satellites 

when they are not imaging or communicating with a ground station. Controlling the orientation of so-

lar panels relative to the oncoming flow allows adjusting the cross-sectional area and provide a differ-

ential control force. Different attitude modes give different ballistic coefficients, different rates of 

aerodynamic orbital descent, and therefore different rates of mean motion acceleration. By controlling 

the amount of time each companion spends in the high-drag regime, it can be guaranteed that all satel-

lites will end up moving the same way, resulting in zero relative velocity. By adjusting the timing of 

high-drag maneuvers, each satellite can be aimed at the desired orbital spacing relative to its neigh-

bors. 

Unlike pulse thruster control, satellite orbital positioning is limited by differential drag, since only 

the rate of descent is effectively modulated. The nominal low and high drag modes correspond to 

edges b and c, respectively, in Fig. 3, perpendicular to the velocity vector. 
 

 
 

Рис. 2. Изменение площади миделя 

при изменении ориентации CubeSat 
 

Fig. 2. Changing the midsection area 

when changing the orientation  

of the CubeSat 
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Рис. 3. Виды спутника Planet Labs Dove при обращении к встречному потоку:  

a – камерой (200 см
2
); b – солнечными панелями (1950 см

2
); с – боковой панелью (370 см

2
) [18] 

 

Fig. 3. Types of the Planet Labs Dove satellite when addressing the oncoming flow:  

a – camera (200 cm
2
); b – solar panels (1950 cm

2
); c – side panel (370 cm

2
) 

 

These modes result in an approximate midsection area ratio 

of 5:1. Control capabilities for this arrangement are highly de-

pendent on orbital altitude and atmospheric conditions, but 

range from ≈ 1 km/day
2
 in a 600 km sun-synchronous orbit to 

≈ 50 km/day
2
 or more in a 400 km orbit below the ISS. 

The AeroCube-6 mission [19] is a pair of satellites 

launched into an elliptical sun-synchronous orbit at an altitude 

of 620–700 km on June 19, 2014. The satellites, having a 0.5U 

form factor, are equipped with two deployable panels (Fig. 4).  

These spacecraft use aerodynamic control to regulate satel-

lite altitude and inter-satellite distance. The orientation system 

is equipped with magnetic coils. The satellites were launched 

as a single package similar to 1U in size, and their separation occurred already during orbital move-

ment. According to Fig. 3, the initial speed of the relative divergence of the satellites was 12 km/day 

(about 0.14 m/s). With the help of orbital maneuvers, it was possible to achieve not only a reduction in 

the rate of divergence of vehicles, but also their subsequent rapprochement. 

 

Simulation of satellite orbital motion 

To carry out the simulation, a freely available NASA software product: General Mission Analysis 

Tool (GMAT) is used in this work [20]. This software makes it possible to specify the state of the sat-

ellite in various forms of representation (in Cartesian coordinates and velocities, in the form of Keple-

rian elements, in spherical and geodetic coordinates) and perform numerical simulation of orbital mo-

tion in low-Earth orbit. 

Calculations were carried out using the 89th order Runge-Kutta integration method with a variable 

time step in the range from 0.001 to 2700 s. The gravity model EGM-96 was used, taking into account 

higher spherical harmonics up to the tenth order. MSISE-90 with predicted values of solar and geo-

magnetic activity indices was chosen as the atmospheric model. In addition, the calculations take into 

 
 

Рис. 4. Аппарат AeroCube-6 [19] 
 

Fig. 4. AeroCube-6 spacecraft 
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account the disturbing influences of the gravitational effect of the Sun and Moon, as well as the pres-

sure of solar radiation. 

The simulation examines the dynamics of the inter-satellite distance of two CubeSat 3U vehicles 

weighing 4 kg, launched into a sun-synchronous orbit at an altitude of 567 km. According to the con-

ditions, the satellites move in the same orbital plane with an inclination of 97.65°. During the launch 

phase, satellites are often put into orbit within a short period of time. During cluster startup, devices 

can start at intervals of 1–2 s. To ensure collision avoidance after launch, spacecraft are launched at 

different speeds, which leads to their orbits taking on different parameters. As a result, a satellite with 

a higher initial speed will be launched into a higher orbit. Moreover, it has a larger orbital period and 

will therefore lag behind the satellite with a lower initial speed. The simulated divergence rates of 

freely oriented spacecraft after insertion into orbit are shown in Fig. 5. 

 

 
 

Рис. 5. Межспутниковое расстояние свободно ориентированных спутников  

за 140 дней с начальной разностью скорости:  

1 – 0,1 м/с; 2 – 0,2 м/с; 3 – 0,5 м/с; 4 – 1 м/с; 5 – 2 м/с 
 

Fig. 5. The inter-satellite distance of freely oriented satellites in 140 days  

with an initial velocity difference of:  

1 – 0,1 m/s; 2 – 0,2 m/s; 3 – 0,5 m/s; 4 – 1 m/s; 5 – 2 m/s 

 

 

According to the resulting graph, the divergence of satellites after launch is faster, if the difference 

in launch speeds is greater. 

Over time, the satellites descend. At the same time, the density of the atmosphere increases un-

evenly (almost exponentially) with decreasing altitude, and the decrease in orbit accelerates, which 

leads to an increase in the difference in aerodynamic forces acting on satellites initially launched at 

different altitudes. As a result, the divergence accelerates. This process is facilitated by orbital distur-

bance factors. This effect is demonstrated in the graph of the orbital period versus time (Fig. 6). 

In the graph above, the satellite with a higher initial speed is green, and the satellite with a lower 

initial speed is red. It is noticeable that the difference in the orbital periods of the spacecraft after 

launch increases with time, which indicates an acceleration of the divergence along the orbit. 

Thus, the main criterion determining the possibility of using aerodynamic control to stabilize the 

relative position of satellites is the ability to equalize orbital periods within the allotted time. Below 

are the results of modeling the dynamics of satellites in the presence of aerodynamic control. A me-

thod for creating a differential force is being considered by transferring a vehicle launched into a lower 

orbit into a mode with minimal drag, orienting its end face in the direction of motion. In this case, it 

will have a midsection area equal to 100 cm
2
, while the average midsection of a freely oriented satel-

lite is 350 cm
2.
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Рис. 6. Орбитальные периоды свободно ориентированных спутников  

с разностью скоростей 2 м/с за 1500 дней:  

1 – для спутника с большей начальной скоростью; 2 – для спутника с меньшей начальной скоростью 
 

Fig. 6. Orbital periods of freely oriented satellites with a velocity difference of 2 m/s in 1500 days:  

1 – for a satellite with a higher initial velocity; 2 – for a satellite with a lower initial velocity 

 

Figure 7 shows the dynamics of the inter-satellite distance under the influence of differential force. 

According to the schedule, within 12 days, aerodynamic control leads to stopping the process of 

divergence of satellites launched into orbit with a difference in launch speed of 0.1 m/s. The devices 

stop moving away due to the alignment of their orbital altitude. This is caused by a decrease in the rate 

of fall of a satellite released into a lower orbit as a result of its orientation to the state of least resis-

tance. 

To summarize, the limits of application of this management method were assessed. The ability to 

achieve stabilization of the relative motion of satellites was chosen as a criterion determining the fea-

sibility of using aerodynamic control during a year. According to the simulation, this criterion is met 

for satellites launched into orbit with a difference in initial speed of up to 2 m/s (Fig. 8). 

 

 
 

Рис. 7. Изменение межспутникового расстояния спутников с начальной разностью скорости 0,1 м/с:  

1 – под действием аэродинамического управления; 2 – без управления 
 

Fig. 7. Changing the inter-satellite distance of satellites with an initial velocity difference of 0.1 m/s:  

1 – under the action of aerodynamic control; 2 – without control 
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Рис. 8. Орбитальные периоды спутников под действием аэродинамического управления: 

1 – для спутника с большей начальной скоростью; 2 – для спутника с меньшей начальной скоростью 
 

Fig. 8. Orbital periods of satellites under the influence of aerodynamic control: 

1 – for a satellite with a higher initial velocity; 2 – for a satellite with a lower initial velocity 

 

 

Fig. 8 shows the dependence of orbital periods on time from the moment of satellite launch. Its 

alignment indicates stabilization of the relative motion of the spacecraft, which indicates the funda-

mental possibility of using aerodynamic control in these conditions. At the next stage of constructing 

the formation, it is necessary to perform an aerodynamic maneuver that brings the nanosatellites closer 

to a given distance, after which the orbital altitude must be equalized. 
 

 

Conclusion  

Small satellite systems enable to carry out an entirely new class of missions in navigation, commu-

nications, remote sensing and scientific research. Since individual spacecraft are limited by size, mass 

and power, commercially produced small satellites in large clusters can be useful in many scientific 

missions, such as gravity mapping, tracking forest fires, searching for water resources, etc. Creating a 

formation of satellites requires the use of a control device relative position of spacecraft. 

This study simulates the distance dynamics between CubeSat nanosatellites launched into orbit at 

different launch speeds. Graphs of the inter-satellite distance are given under the condition of free ori-

entation of the devices, as well as in the mode aerodynamic control. According to the simulation re-

sults, the aerodynamic differential force is applicable to construct a formation of nanosatellites of this 

class in a sun-synchronous orbit at an altitude of 570 km. This method can stabilize relative motion of 

satellites launched into orbit with a speed difference of up to up to 2 m/s per year. 

To increase the capabilities of aerodynamic control, it is necessary to have a means of increasing 

the midsection of the spacecraft. It can be implemented in the form of deployable panels (solar pan-

els). In the future, the results obtained are planned to be used to build the ReshUCube-3 space mission, 

within the framework of which several CubeSat devices with 1U and 3U form factors will be 

launched. 
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