
Erratum
Flight Dynamics and Hybrid Adaptive Control

of Damaged Aircraft

Nhan Nguyen, Kalmanje Krishnakumar, and John Kaneshige

NASA Ames Research Center, Moffet Field, California 94035

and

Pascal Nespeca

University of California, Davis, Davis, California 95616

[J. Guidance, 31(3), pp. 751–764 (2008)]

DOI: 10.2514/1.39924

Some equations in this article, first printed in theMay–June 2008 issue of the Journal of Guidance, Control, and Dynamics, are incorrect. The
derivation of Eq. (11) is incorrect, and the effect of gravity was not included in Eqs. (12), (13), (14), (31), and (36). This error was realized after
the article was printed.

The corrected equations are printed below.

I N THE article titled “Flight Dynamics and Hybrid Adaptive
Control of Damaged Aircraft” in AIAA Journal of Guidance,

Control, and Dynamics, Vol. 31, No. 3, pp. 751–764 [1], the
derivation of the moment equation, Eq. (11), is incorrect. The
equation as written applies to a fixed point in an inertial reference
frame, whereas the reference point O is stationary in the body-fixed
reference frame, which is not fixed in Earth’s inertial coordinate
system [2]. Thus, the effect of the velocity at point O needs to be
accounted for. Furthermore, the effect of gravity was not included.
As a result, Eqs. (12–14) and Eqs. (31–36) are also affected.

The correct moment equations that replace Eqs. (11–14) are

M� dHB

dt
� ! �HB �mv � �! ��r� ��r �W

� I _!��_I!�m�r � _v�m�_r � v�� _m�r � v� !
� I!�m! � ��r � v� �mv � �! ��r� ��r �W (11)

L� Ixx _p � Ixy _q � Ixz _r� Ixypr � Ixzpq� �Izz � Iyy�qr
� Iyz�r2 � q2� �m� _w � qu� pv � g cos � cos���y
�m� _v� ru � pw � g cos � sin���z (12)

M ��Ixy _p� Iyy _q � Iyz _r� Iyzpq � Ixyqr� �Ixx � Izz�pr
� Ixz�p2 � r2� �m� _w � qu� pv � g cos � cos���x
�m� _u � rv� qw� g sin ���z (13)

N ��Ixz _p � Iyz _q� Izz _r� Ixzqr � Iyzpr� �Iyy � Ixx�pq
� Ixy�q2 � p2� �m� _v� ru � pw � g cos � sin���x
�m� _u � rv� qw� g sin ���y (14)

where�r� ��x �y �z �T is defined as a vector from point O to
the c.g.

Consequently, Eqs. (31–36) are to be revised as

�Ixx _p � �Ixy _q � �Ixz _r� �Ixypr � �Ixzpq� � �Izz � �Iyy�qr
� �Iyz�r2 � q2� � �C	l �� �Cl�QSb (31)

� �Ixy _p� �Iyy _q � �Iyz _r� �Iyzpq � �Ixyqr� � �Ixx � �Izz�pr
� �Ixz�p2 � r2� � �C	m �� �Cm�QS �c� �TTmax�ze � z0� (32)

� �Ixz _p � �Iyz _q� �Izz _r� �Ixzqr � �Iyzpr� � �Iyy � �Ixx�pq
� �Ixy�q2 � p2� � �C	n �� �Cn�QSb� �TTmaxy0 (33)

� �Cl ��Cl � Cy
�z

b
� Cz

�y

b
(34)

� �Cm ��Cm � Cx
�z

�c
� Cz

�x

�c
(35)

� �Cn ��Cn � Cx
�y

b
� Cy

�x

b
(36)

As a result, the vector of the trim parameters is redefined as
� � ��� �� ��T �T , which results in the following changes in
the system matrices:

f 	2 �QS
C	l;�b C	l;�b 0

C	m;� �c� �TTmax;��ze�z0�
QS

C	m;� �c�
�TTmax;��ze�z0�

QS
Tmax�ze�z0�

QS

C	n;�b� �TTmax;�y0
QS

C	n;�b�
�TTmax;�y0

QS
Tmaxy0
QS
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�f2�QS
� �Cl;�b � �Cl;�b � �Cl;�T b

� �Cm;� �c � �Cm;� �c � �Cm;�T �c

� �Cn;�b � �Cn;�b � �Cn;�T b
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