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xPC-based hardware-in-the-loop simulation for flexible
antenna tracking and pointing system
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(1. School of Astronautics, Harbin Inst. of Technology, Harbin 150001, China;
2. Shanghai Aerospace Control Engineering Inst. , Shanghai 200233, China)

Abstract: To test the complex control algorithm for attitude stabilization of multi-body structure satellite
with inter-satellite link antennae and antenna tracking and pointing in real-time condition, hardware-in-the-loop
simulation (HILS) system of certain large flexible multi-body structure satellite is set up based on xPC target.
The xPC target computer used for imitating external real-time condition of space-borne computer, complex con-
troller, and antenna gimbal drive assembly (GDA) are constructed together into a closed simulation loop. To
switch different antenna working mode, hybrid modeling with simulink and stateflow is put forward, and for
serial interface communication of PCI bus under xPC target, the corresponding S-function program is devel-
oped. Simulation results validate the effectiveness of the presented simulation method. The results show that
the modeling of interface communication is correct and the designed complex control strategy is feasible.
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if ((int T)mxGetPr(SLOT ARG)[0]<C0) {
if (rl32eGetPClInfo ((unsigned short) 0x1393, (un-
signed short)0x1141, &-pciinfo)) {
ssSetErrorStatus(S, msg) ;
return; ) }
else {
int T bus, slot;

if (mxGetN(SLOT ARG) == 1) {

bus = 0;

slot = (int T)mxGetPr(SLOT ARG)[0]; }
else {

bus = (int T)mxGetPr(SLOT ARG)[0];

slot = (int T)mxGetPr(SLOT ARG[1]; }
if (rl32eGetPCIInfoAtSlot ((unsigned short) 0x1393, (un-
signed short) 0x1141, (slot & 0xff) | ((bus & 0x{) <<
8) , &.pciinfo) ) {

ssSetErrorStatus(S, msg) ;

return; } }
address=pciinfo. BaseAddress[ 2 ]+ 8 * ((int T) mxGetPr
(PORT ARG)[0]—1)
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