CALIFORNIA STATE SCIENCE FAIR
2015 PROJECT SUMMARY

Name(s) Proj ect ber
Andrew T. Land

AN 35005

Project Title

Newton and Arduino Loop the L oop: Development of ertial
Navigation System for M odel Aircraft

— A t
Objectives/Goals bstrac \}
Develop novel hardware and software for a compact, low cost i nertjamesy

Methods/M aterials
INS hardware was constructed from an Arduino micr
sensors, and a micro-SD memory card. An Arduino
(90Hz). A control-line model aircraft, the Lil' iHacker, w.
recordings were made of flights to compare with calculat

from the model's el ectric motor was removed ug#ig a 0] Qg algorithm. Airframe 'flutter' noise at
~6Hz remains a challenge. Data from the gyrog (XIS correlated very well with the model's
main circular rotation. Gyroscope "pitch” dgps ant baseline drift, probably caused by the

high-g flight conditions. Linear fits {0 sectidsg ofY yfed recreations of the flight path to be

calculated, comparing well with vi
Conclusions/Discussion

A compact, lightweight, low cgg

process and plot the data havelQees

generated. A novel technique fors

has been devel oped.

YYand evaluated. Software applications to acquire,
sand animations of actual model flight paths have been
dlata for recording circular control line flight paths

{gation system suitable for use in model aircraft has been developed, alowing
lay of actual flight paths.

Help Received N
My Grandpa taught me about data smoothing. My Dad hel ped with the computer graphics.
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