
Low-Cost Satellite Communication for 
CubeSats

Background
TechEdSat :  The  Technology Educat ional 
Sat e llit e  invest igat ion employs small 
CubeSat  spacecraft  t o evaluat e , 
demonst rat e , and validat e  new 
t echnologies

Iridium Core  9523: A consumer voice  
and dat a sat e llit e  t ransce ive r module , 
t he  Core  9523 communicat es wit h t he  
Iridium sat e llit e  const e llat ion and can 
est ablish a full int e rne t  connect ion t o a 
ground ne t work.

Types of Message  Funct ionalit y:
• SBD:  Short  Burst  Dat a (Similar t o 

SMS)
• RUDICS:  Rout e r-Based Unrest rict ed 

Digit al Int e rne t working Connect ivit y 
Solut ions  (Similar t o Dial-Up Call)Design Requirement s

Minimal Viable  Product :
• Send st at us messages and be  able  

t o t ransmit  wit h e it he r SBD or RUDICS
Ot her Board Funct ions:
• Be able  t o t urn off and on at  anyt ime
• Sample  t emperat ure , volt age  and 

current  sensors every second
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Software : Sat e llit e
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• The  ground se rve r will rece ive  
communicat ion from t he  
sat e llit e .

• Digit al Ocean, an American cloud 
infrast ruct ure  provider, is used t o 
creat e  our ground se rve r. Our 
current  se t up is 1 GB memory 
and a 25 GB hard drive

• Det ails: uses AES 256 encrypt ion, 
coded in pyt hon and has a 
firewall wit h act ive  securit y 
measures t o ensure  int egre t y 
and availablilit y. It  has 1 address 
wit h 2 open port s but  only 1 
needed.

For more information,
visit our wiki page!

● Separat ed int o 
diffe rent  t asks t hat  
will run 
cont inuously while  
t he  microcont rolle r 
is powered on.

● Communicat es wit h 
t he  primary sat e llit e  
comput e r via 
cust om commands.

● Handles e rrors, such 
as overheat ing or 
dropped calls.

● Communicat e  wit h 
t he  Iridium 9523 in 
order t o send SBD 
or RUDICS 
messages t o t he  
ground se rve r.

Software : Ground

Recommendat ion for Adopt ion
• Rece ive , encrypt , and t ransmit  mission dat a
• Send SBD packe t  wit h RUDICS checksums
• Init iat e  RUDICS call upon SDB recept ion

Object ive
To deve lop soft ware , packe t  st ruct ure , 
and communicat ion prot ocol for a 
microcont rolle r t o est ablish a 
live connect ion via t he  Iridium Net work 
for an upcoming TechEdSat mission.

Value  Proposit ion
The  cost  of sat e llit e  
communicat ion are  normally in 
t he  t ens of t housands of 
dollars. By swit ching t o an off-
t he -she lf sat e llit e  ne t work, t he  
cost  for fut ure  NASA sat e llit e  
missions will be  drast ically 
reduced.

Test ing Ut ilit y:
● Simple  t o use
● Sends commands
● Reads st at us info Validat ion

NASA re quire me nt : Achie ve d by:
Communicat ion wit h primary 
sat e llit e  comput e r

Verifying TESBUS t ask is 
funct ioning

Verificat ion of expect ed 
signal qualit y based on 
posit ion

Sending current  t ime  in t he  
message

Int egrit y of dat a t ransfe rred Error de t ect ion byt e  wit hin 
each message

Volume of dat a t ransfe rred Sequent ial message  IDs

Changing be t ween SBD and 
RUDICS mode

Verifying TESBUS t ask is 
funct ioning
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Program Start 

reate ch ild process lo 
receive RUIJICS 
communication 

Create child process to 
receive SBD 

communication 

Is Encryption 
Enabled? 

Yes No 

Decrypt Data 

Print Data, Save Data 
to File 
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