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Application of 32 bit Fixed-point Arithmetic Library IQmath in FADEC System of Aeroengine
X1 Wei-di LI Wei-gang LI Peng-jie
(AECC Aero Engine Control System Institute, Wuxi Jiangsu 214063, China)

Abstract: In order to improve the computational efficiency and accuracy of the fixed-point CPU of Aeroengine FADEC system, the
mathematical operation method in practical engineering application was discussed and the differences between the fixed -point operation
and the floating-point operation in the calculation accuracy and the running efficiency were analyzed. Reference to Tl's design concept,
arithmetic library 1Qmath was designed, which support the unified fixed-point algorithm and variable fixed—-point algorithm 32-bit fixed -
point. In the field of domestic engine control is no longer dependent on foreign library functions, the 32-bit fixed-point mathematical library
of the source code was mastered, and the IQmath library was applicated in actual project. The results show that the application of 1Qmath
library improves the accuracy and efficiency of fixed-point CPU mathematical operation, and realizes the predetermined control algorithm.
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Data type _ Range Resolution/Precision
Min Max
_iq30 -2 1.999999999 0.000000001
_ig29 -4 3.999999998 0.000000002
_ig28 -8 7.999999998 0.000000004
_ig27 -16 15.999999993 0.000000007
_ig26 -32 31.999999985 0.000000015
_ig25 -64 63.999999970 0.000000030
_ig24 -128 127.999999940 0.000000060
_ig23 -256 255.999999981 0.000000119
_ig22 -512 511.999999762 0.000000238
_ig21 -1024 1023.999999523 0.000000477
_iq20 -2048 2047.999999046 0.000000954
_iql9 -4096 4095.999998093 0.000001907
_iql8 -8192 8191.999996185 0.000003815
_iql7 -16384 16383.999992371 0.000007629
_iql6 -32768 32767.999984741 0.000015259
_igl5 -65536 65535.999969482 0.000030518
_iql4 -131072 131071.999938965 0.000061035
_iq13 -262144 262143.999877930 0.000122070
_igq12 -524288 524287.99755859 0.000244141
_igll -1048576 1048575.999511719 0.000488281
_iql0 -2097152 2097151.999023437 0.000976563
_iq9 -4194304 4194303.998046875 0.001953125
_ig8 -8388608 8388607.996093750 0.003906250
_iq7 -16777216 16777215.992187500 0.007812500
_ig6 -33554432 33554431.984375000 0.015625000
_ig5 -67108864 67108863.968750000 0.031250000
_ig4 -134217728  134217727.937500000 0.062500000
_ig3  -268435456  268435455.875000000 0.125000000
_ig2 -536870912  536870911.750000000 0.250000000
_igl  -1073741824 1073741823.500000000 0.500000000
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D, -2.88405 x D, +0.8921 x Dy x R) x8/5-ax 8 (1)
L,=77.3957+34.6289 x D,~66.2703 x D, -112.9121 x

R+12.1938 x R™+70.8762 x Dy x R-16.079 x D, x
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Z,=U x sin(8y) x cos(#-300)+L,+C (3)

Z=U x sin(8,) x cos(6-180)+L,+C (4)

Z:=U x sin(8,) x cos(#-60)+L+C (5)
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