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GPS-based Attitude Determination
Based on Quaternion Algorithm

Duan Zhiyong Yuan Xin

Department of Automatic Control,
Nanjing University of Aeronautics & Astronautics Nanjing, 210016

Abstract Attitude determination using GPS carrier phase is successfully applied in air-
craft measurement. The GPS attitude determination can be broken into integer ambiguity
resolution and operational attitude calculations. This paper presents quaternion algorithm
to determine heading and attitude using GPS carrier phase double difference measure-
ments, assuming that the integer ambiguities are known. Unlike the other methods which
must calculate the baseline vectors at first, the presented algorithm determines the heading
and attitude quaternion directly. And the algorithm can handle not only one baseline to de-
termine two angles of the heading and attitude, but also any multi-baselines to calculate
the heading and attitude. The optimal configuration of baselines is put forward on the er-
ror analysis of the heading and attitude. The simulation results of dual-baselines GPS-
based attitude system show the relationship between the heading and attitude error and

baseline configuration.

Key words: phase measurement; simulation; GPS; attitudes
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Design Principles of Aircraft Brushless AC Generators

Wang Jin Xie Shaojun Yan Yangguang

Department of Automatic Control,
Nanjing University of Aeronautics & Astronautics Nanjing, 210016

Abstract Rotating-rectifier model brushless AC generator is the core part of the aircraft
electrical power generating system including CSCF, VSCF and HVDC systems. The
brushless AC generator has been improved with the development of manufacturing mate-
rials such as ferro-magnetic and insulating materials. The characteristics of the generator
used in CSCF,VSCF and HVDC systems are compared, so the structure and characteristic
of the generator is different from that in CSCF system. This paper analyzes the difference
between these two kinds of generators. Furthermore, the parameters of two generators in
VSCF and CSCF systems are summerized in a table. In order to reduce the weight and
bulk, and to optimize the performance of the VSCF brushless AC generator, design princi-
ples of the VSCF brushless AC generator, such as magnetic flux and current density lev-
els, number of poles, winding connections, and shape of armature slots are discussed.
The generator in a VSCF system embodies the principles. Test and numerical simulations
are done on the prototype. The results of the test and the simulation are coincident, so
that the simulation is verified. Finally, an improved design of the main AC generator of
the prototype is put forward. The simulation results show that the performance of the

generator is feasiable, however, its manufacturability is obviously improved.

Key words: brushless electric machines; brushless AC generator; variable speed constant

frequency (VSCF) AC power system; rotating rectifier; digital simulation
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