MALNEN EFEREETER B
THE INSTITUTE OF ELECTRONICS, IEICE Technical Report
INFORMATION AND COMMUNICATION ENGINEERS

UIeE~_7 F Vi

(= -

Tt AL AT LS
I AR AR Tk X LR 230-7
E-mail: osamu-ichiyoshi@muf.biglobe.ne.jp

HHEL

FHE 7 v MRS ORI TIROFHIEN IR TR E € U - AR A R & T8 12 [ E U7 B MRS R & DR
RPN UBEARR R T D, EOEFRATERICITINEE K OV EERE R & 2 OREMIZ D & REGIH 21T O R
BRI S D, FEAREHUIBKRICEE L12h 57 M 2IERKL Y 5 b b EEEd-~7 L EZDFEY
DIEHRAIZ LD =R ITZEMICIB T 57 MV OEREALT 9 FIC XD BTSN b, TOEERGIES LTl EH
WA EERD D, WiBITERE ZRCIIEE L2 b D & R 50N, BEEHWTICRY M2 AWD A
ITENTHA I WD ERITIZRIERT MDY SVBIEE L TWAENSLRY MUVEE L L TESIT
P ER 7 FAREX) R D b DEER LT, FHUEIZ MruvicaLTuv=uxv—(uv)& LTEREIND, B
Lu X VIZEFEOXY NS D WIEAME, UWIEAD T —EHLWVEINETHL, 20X H L TlHHE~Y b
MR EERT D & ZAUIRERNTINTTENRERIZEM TH 0 22035 NFE L AMEE Do~ 7 FLEEIZ XY
mNCERICEHEAEIT ) ENTE D,

M7 MAFIIEM K E SOEEOR7 MlalcifLCTax)a=-1 & 72250 TEBIHEPOME % Ff-> T
B ZHE VAR 0 12kt L Ccos(0)+asin(0)=eMa. 0)& LTRT MUCHHT 25K A2 ERT L ENTEX 5,
AU LD ERIIZRBIT AT MLOEERE RO TERICKRE TX 5,

F—U—F FHury b, EBEAH, BN, BEMEREE, X7 hLoRER, Mok, Moo~ 7 v, [\iR
. [BlREL, PUeEN 2 RV SR, IR

A Quaternion Vector Theory

Osamu Ichiyoshi

T Human Network for Better 21 Century
E-mail: T osamu-ichiyoshi@muf.biglobe.ne.jp

Abstract

In order for the flight control of such flying objects as space rockets or satellites a continuous conversion between the
coordinates systems fixed with the fuselage and external inertia space itself. Those flying machines are equipped with
coordinate transformation systems that operate based on the data given by acceleration or angular velocity detections systems.
The coordinates transformation is made by rotation of a reference vector around the axis vector by amount of the angle given
by the above control systems. One of the very beautiful methods of such coordinate transformation is based on the quaternion
algebra, which is a complex number system expanded to three dimensions. Is it possible to replace the complex number
system with a real vector system? The author has achieved this by defining a quaternion vector product (x) as follows. For
vectors u and v, u (X) v = u X v — (u.v), where u x v and (u.v) are respectively normal vector product and scalar product of
vectors u and v. The proposed quaternion vector system is essentially equivalent to the quaternion system but formulae can be
handled much more easily by use of the vector and scalar products means. For any vector a with a unit length, a (x) a = -1,
which is similar to the imaginary number. Thus the formula e*(a 6 ) = cos( 0 ) + a.sin( 0 ) can simplify formulae expressions.
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