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Motivation Results Conclusion

Aggressive quadcopter tlight has applications in

surveying, delivery and wildlife photography

e Goal of the controller synthesis is to accommodate
autonomy and agility of small quadrotors

e Many control models disregard the disturbances and

e Controller guarantees that in presence of
bounded uncertainties the system remains stable

e [1-AC tries to compensate for the uncertainties
within the control bandwidth of the actuator

e Guarantees good transient performance and
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o Finally, the control law uses the updated ~ aggressive quadrotor flight

parameters to synthesize the control input
for the uncertain system.

e Cao, C. and Hovakimyan, N., “Stability Margins of L1 Adaptive
Control Architecture” 12
e Xargay, E., Dobrokhodov, V., Kaminer, I., Hovakimyan, N., Cao,

Control Law VAV A 3 RVRVARERA A - v NE= T C., Gregory, I. M., and Statnikov, R. B., “L1 Adaptive Flight
\ A ! ) p——tsae ] ANPGRS (Vo / IR OMEGA ENGINES:3 N | Control System: Systematic Design and Verification and
*D ReFoMD | . * | * | [TV Validation of Control Metrics”
e —— OMEGA ENG | | e Hovakimyan, N., Cao, C., Kharisov, E., Xargay, E., and Gregory,
I., “L1 Adaptive Control for Satety-Critical Systems”
—x State Predictor - - e Cao, C. and Hovakimyan, N., “L1 Adaptive Output Feedback
. L Fig.(7) Rotational speed of ‘ yan, ., P P
e > [STATE]  >—¢ »(3) Fig .(6) Error variation i gc(i ) 1 ¢ ( p drot Controller for Systems of Unknown Dimension”
P sigma g " individual motors of quadrotor e Hovakimyan, N. and Cao, C., “L1 Adaptive Control Theory:
' RO i e The time step used in this experiment was 0.01 seconds Guaranteed Robustness with Fast Adaptation
| [oreranes — | - e Larger adaptive gains (of the order I' = 10°) leads to numerical
Adaptation Law
Matched Disturbances sigma2 x hat [« inStability ‘
i e In the absence of projection all signals in the closed-loop system
| o | o go unbounded ROBOTICS INSTITUTE THE
Fig. (2) Simulink Model of L1 - Adaptive Controller containing e Non-zero steady state tracking error remains but the high SUMMER SCHOLARS FNOS%CI?I'TLIJ%%

the blocks for Control, State Prediction and Adaptation frequency oscillations are gone due to smaller step size



