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Payload  
The deployable inflatable structure is 

manufactured from thin film similar to Mylar. This is a very lightweight yet strong 

material. In each satellite demonstrator there are 5 cell pairs, 3 of which are 

connected by micro-pumps. Deformation of these cells, with the assistance of an 

actuation element, will facilitate smart structure actuation. 

The structure has natural rigidity when deployed in space due to the vacuum 

environment which causes the trapped air in the cells to inflate the structure. In the 

absence of gravity, the mass of distributed electrical systems does not affect the 

structure’s natural shape. 

iSEDE will demonstrate the technological application by implementing cost effective 

design solutions. Methods for bonding the inflatable structure and the surface 

electronics would be enhanced for a space deployment. 

Mechanical Design 

Control 
One of the critical functions of the software is to 

control the actuation of the structure.  A closed loop 

control system which employs the use of two 

accelerometers is used.  A reference accelerometer is 

placed on the gondola structure and another at the 

moving tip of the satellite.  These two readings are 

then fed through the control loop, actuating the 

micro-pumps when required. 

Ground Support 
Ground support software is required to interface 

with the satellites while the experiment is flying.  

A Java application is being developed allowing 

for real-time retrieval of data and commanding 

of the satellites. 

Electrical & Software design 
The electronics comprise two primary systems: 

 The Hub controlling the mission timeline and 

communications to ground alongside capturing video 

 Satellite electronics facilitating actuation control, 

ambient measurements and housekeeping 

Software 
The nature of the iSEDE experiment provides many 

control challenges.  Monitoring of critical components is 

achieved through housekeeping; where voltage, current 

& temperature are recorded.  Using this and the ground 

support systems, the condition of the experiment can be 

seen in real-time. 

One of the main functions of the experiment shows the 

actuation of the full structure.  This requires a bespoke 

control system to be implemented. 

Smart Actuation 
The concept of smart actuation is to allow space structures to change 

their shape, and therefore functionality, throughout orbit.   

This is implemented in iSEDE through soft robotic elements & micro-

pumps.  The flow of a fluid into the soft robotics causes an inflation 

which alters the shape of the actuator. By changing the effective length 

of the actuator, the cell diameter is also altered and the structure shape 

can be manipulated as shown in fig. 8.  

“The iSEDE team shall disaggregate the electronics of a nano-satellite 

across an adaptable, all-inflatable structure to be deployed into a high 

altitude environment in September 2013” 

Power Architecture 

There are three separate power systems in this project: the power 

system for the HUB and the two identical power systems for 

Satellites 1 & 2. During the Ascent and Descent Phase, the Power 

systems will be on standby. During the Float phase there are three 

distinct power phases that will loop until the end of the float phase. 

 

 

Flight Profile 
 The flight will consist of 3 phases:   

Ascent, Float and Descent  

 Typical flight lasting between 1-4 hours.  

 Max altitude will be between 25-35km. 
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Subsystems 
1.  Payload  

2.  Deployment modules 

3.  Central controller (the hub) 
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5.  Distributed measurement devices 
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Disaggregated Electronics 
The concept of disaggregated electronics requires  the electrical components found in a 

conventional satellite to be distributed across an inflatable structure. 

By utilising flexible circuit technologies (fig. 7), the circuits can be fabricated on a 

polyimide substrate that can be easily mounted to the inflatable structure. Through careful 

circuit design and component placement, it may be possible for the inflatable structure to 

be the circuit substrate, further reducing the stowed volume and mass. 

Functions: 

 Wirelessly communicate between Satellite and Hub 

 Take sensor readings, transmit and store data 

 Control actuation 

 Distribute power across satellite 

Benefits: 

 Mass reduction 

 Modular design 

 Volume reduction 

 Increase packing efficiency 

 Enable the structure of the satellite to perform tasks (e.g. act as an antenna)  

Figure 9: Experiment mounted in the BEXUS gondola 

Figure 10: Ground station GUI 

Figure 7: Flexible printed circuits  

Figure 8: Actuated structure 

indicating pumps and 

actuation element location 

Figure 13: Operation and charging timeline Figure 14: System power architecture 
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Figure 11: Gondola flight profile 

Figure 12: Deployment module exploded view 

Support structures 
 Required for mounting and monitoring within the 

BEXUS gondola 

 Actuation to deploy the payload at float altitude 

 Low tolerance design constraints including 

horizontal ±5g and vertical ±10g acceleration forces 

 Stress/strain analysis required for interfaces 

 Constraints imposed by other experiments 

(limitation of vibration, view angles, mass) 
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