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Small satellites are becoming ever more 
capable of performing valuable missions 
for both government and commercial 
customers. However, currently these 
satellites can only be launched 
HɈVYKHIS`�HZ�ZLJVUKHY`�WH`SVHKZ��;OPZ�
THRLZ�P[�KPɉJ\S[�MVY�[OL�ZTHSS�ZH[LSSP[L�
mission to launch when needed, to the 
desired orbit, and with acceptable risk.
What is needed is a class of low-cost 
launchers, so that launch costs to LEO 
are commensurate with payload costs.  
Several private and government-
sponsored launch vehicle developers 
are working toward just that—the 
HIPSP[`�[V�HɈVYKHIS`�PUZLY[�ZTHSS�
payloads into LEO. But until now, 
the cost of the complex avionics 
has still remained disproportionately 
high. AVA solves this problem. 

:PNUPÄJHU[�JVU[YPI\[VYZ�[V�[OL�JVZ[�VM�
launching nano-satellites to orbit are 
the avionics and software systems that 
steer and control the launch vehicles, 
sequence stage separation, deploy 
WH`SVHKZ��HUK�[LSLTL[LY�KH[H��;OL�OPNO�
costs of these Guidance, Navigation 
and Control (GNC) avionics systems 
are due in part to the current practice of 
developing unique, single-use hardware 
and software for each launch. High-
performance, high-reliability inertial 
sensors components with heritage from 
legacy launchers also contribute to 
costs – but can low-cost commercial 
inertial sensors work just as well?  
NASA Ames Research Center has 
developed and tested a prototype 
low-cost avionics package for space 
launch vehicles that provides complete 
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GNC functionality in a package smaller than a 
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AVA takes advantage of commercially available, 
low-cost, mass-produced, miniaturized sensors, 
ÄS[LYPUN�[OLPY�TVYL�UVPZ`�PULY[PHS�KH[H�^P[O�YLHS�
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H]PVUPJZ�HUK�ZVM[^HYL�[OH[�KLSP]LY�HɈVYKHISL��
capable GNC and telemetry avionics with 
application to multiple nano-launch vehicles at 
1% the cost of current state-of-the-art avionics. 
In the test lab, the AVA has been successfully 
demonstrated to survive the launch 
environment. Simulations using digital models 
of rockets guided by AVA demonstrate that 
it achieves all functional requirements under 
a variety of simulated launch conditions.
>OH[�YLTHPUZ�PZ�[V�[LZ[�[OL�(=(�PU�HU�HJ[\HS�ÅPNO[�
environment to validate the navigation and attitude 
determination performance in actual conditions. 
(U�¸0TWYV]L��;LZ[��-S �̀�0TWYV]L¹�P[LYH[P]L�KLZPNU�
J`JSL�HWWYVHJO�^PSS�IL�LTWSV`LK��7SHUULK�ÅPNO[�
[LZ[Z�PU�Z\TTLY�HUK�LHYS`�MHSS������PUJS\KL�[OL�
4HYZOHSS�:WHJL�-SPNO[�*LU[LY��4:-*��5HUV�
Launcher and UP Aerospace SL XL, respectively. 
(M[LY�WYV]PUN�P[Z�¸VWLU�SVVW¹�JHWHIPSP[ �̀�^OLYL�
AVA is not actively controlling the rocket, the 
ZVM[^HYL�M\UJ[PVUZ�JHU�IL�YLHKPS`�¸[\ULK¹�MVY�
H�^PKL�YHUNL�VM�KPɈLYLU[�SH\UJO�]LOPJSLZ�\ZPUN�
H�Z[YLHTSPULK�¸JVVRIVVR¹�HWWYVHJO��(=(�^PSS�
ultimately be subjected to rigorous closed loop 
performance tests leading to control of a rocket 
to orbit. AVA technology will then be made 
available to the small launch vehicle industry. 
;OL�(=(�WYVQLJ[�PZ�IHZLK�H[�5(:(�(TLZ�9LZLHYJO�
*LU[LY��4VɈL[[�-PLSK��*HSPMVYUPH��0[�PZ�THUHNLK�I`�
the Engineering Directorate and is funded by the 
:WHJL�;LJOUVSVN`�4PZZPVU�+PYLJ[VYH[L»Z��:;4+��
Game Changing Development (GCD) Program. 
4HYZOHSS�:WHJL�-SPNO[�*LU[LY�WYV]PKLZ�[OL�5HUV�
3H\UJOLY�MVY�[LZ[�PU������HZ�^LSS�HZ�.5*�L_WLY[PZL��

For more information about STMD’s GCD, visit:  
gameon.nasa.gov
For more information about the Ames 
Engineering Directorate, visit: 
http://www.nasa.gov/centers/ames/engineering/
For more information, contact: 
James Cockrell 
7YVQLJ[�4HUHNLY ̸
NASA Ames Research Center 
James.J.Cockrell@nasa.gov

AVA Controller is smaller than a stack of 6 
Compact Disc cases, and weighs in at under a 
kilogram - batteries included!


