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This article aims to control the group flight of unmanned helicopters. The solution methodology includes helicopter dynamic
modeling, controller design, and finally formation control design. After presenting the dynamic equations using the Newton-Euler
method, the dynamic inversion control has been applied due to its simple architecture and the ability to separate nonlinear
multivariable systems to control the position and attitude of helicopters. Also, due to the ability to predict future events and adopt
appropriate control actions, generalized predictive control was also used to control the position and attitude of the helicopter.
And the results of the simulation of these two controllers were compared, which showed the better performance of the predictive
control. Therefore, in the design of the formation control, the independent control of the helicopters was done using the predictive
control method. To control the formation, the method based on the leader-follower model has been used, in which each helicopter
reacts according to the information obtained from the other helicopters. An integral sliding mode controller is also used to control
the dynamics of the formation error. The results of the simulation showed the success of the tracking by increasing the number
of helicopters and in the linear and spiral paths in the control commands. Also, the obtained results indicate the proper position
and orientation of the plants in relation to each other and the accuracy of the formation control algorithm in the presented control
method.
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