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// [MPC] initialize

RCLCPP_INFO(rclcpp::get_logger("do_experiment_node"), "mpc initialize start.");
Dict opts;

opts["print_time"] = false;

opts["ipopt"] = Dict{{"print_level”, 0}};
std::string lib_nlpsol_swingup_path = std::getenv("COLCON_PREFIX_PATH"); :l - ]\ /_:IEJJX& :l // /r )l/ [/ f:

1ib_nlpsol_swingup_path += "/../src/mpc_pendulum/1lib/nlpsol_swingup.so"; "
Function solver_warmingup = nlpsol("solver”, "ipopt", lib_nlpsol_swingup_path, opts); lt_EJ ST W ( = ,fk‘ N N _) % = N
opts["ipopt"] = Dict{{"print_level”, 0},{"max_iter",3}}; I Tﬁl] I:l / / 7 Hxl@ / }l/ /N ﬂ)'_[‘a %\ 17_\_ %‘

Function solver_online = nlpsol("solver", "ipopt", lib_nlpsol_swingup_path, opts);

int nx = 2; // state dimension ==
int nu = 1; // control dimension
int nh = 50; // horizon

std::vector<double> x@(nx+(nx+nu)*nh, 0);

std::vector<double> xmin(nx+(nx+nu)*nh, -std::numeric_limits<double>::infinity());
std::vector<double> xmax(nx+(nx+nu)*nh, +std::numeric_limits<double>::infinity());
xmin.at(0) = measured_position_rad; // current state = = N

xmax.at(@) = measured_position_rad; // current state - E_X]ﬁ-ﬁl]/ft \/ }[//\ 5_ Z_ % %& %IJ %‘/j %'fq:%
xmin.at(1) = measured_velocity_radpersec; // current state

xmax.at(1) measured_velocity_radpersec; // current state
for(int i=0;i<nh;i++)

xmin.at(nx*(nh+1)+1) = -current_max_mA; // control limit
xmax.at(nx*(nh+1)+1) = current_max_mA; // control limit
}
std::vector<double> gmin(nx*nh, ©), gmax(nx*nh, 0); —

std::map<std::string, DM> arg = {{"1bx", xmin}, {"ubx", xmax}, {"lbg", gmin}, {"ubg", gmax}, {"x0", ©0}};

double optimization_start_time = ros_clock.now().nanoseconds()/1.0e9;

auto res = solver_warmingup(arg); // solving optimal control problem (warmup) N s —
auto res_x = res.at("x"); /fk:

auto res_lam_x0 = res.at("lam_x"); Hﬁl@ @ %TT
auto res_lam_g0 = res.at("lam_g");

double command_current_mA = (double) res_x(nx*(nh+1));

double optimization_time = ros_clock.now().nanoseconds()/l.eeg - optimization_start_time;
RCLCPP_INFO(rclcpp::get_logger("do_experiment_node"), "mpc warmup optimization time %f [sec]”,optimization_time);
RCLCPP_INFO(rclcpp::get_logger("do_experiment_node"), "mpc initialize end.
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