 
  
    
      
        


          
          
          
            MRPT
          
              
                2.11.11
              


  
    
    
    
  





        

              Get it

	Download MRPT
	Compiling
	License
	Change Log
	Authors


Learn it

	Tutorials
	Applications
	C++ examples	Example: bayes_rejection_sampling_example
	Example: bayes_resampling_example
	Example: bayes_tracking_example
	Example: comms_ftdi_usb_enumerate_example
	Example: comms_http_client
	Example: comms_nodelets_example
	Example: comms_serial_port_example
	Example: comms_socket_example
	Example: containers_params_by_name
	Example: containers_yaml_example
	Example: core_backtrace_example
	Example: core_exceptions_example
	Example: detectors_face
	Example: graphs_astar_example
	Example: graphs_dijkstra_example
	Example: graphslam_example
	Example: gui_capture_render_to_img_example
	Example: gui_depth_camera_distortion
	Example: gui_display3D_custom_render
	Example: gui_display3D_example
	Example: gui_display_plots
	Example: gui_fbo_render_example
	Example: gui_gravity3d_example
	Example: gui_nanogui_demo
	Example: gui_text_fonts_example
	Example: gui_windows_events
	Example: hwdrivers_camera_capture_dialog
	Example: hwdrivers_capture_video_dc1394
	Example: hwdrivers_capture_video_ffmpeg
	Example: hwdrivers_capture_video_flycapture2
	Example: hwdrivers_capture_video_flycapture2_stereo
	Example: hwdrivers_capture_video_opencv
	Example: hwdrivers_enumerate_cameras1394
	Example: hwdrivers_gps_example
	Example: hwdrivers_hokuyo_example
	Example: hwdrivers_joystick_example
	Example: hwdrivers_kinect_online_offline_example
	Example: hwdrivers_kinect_to_2d_scan_example
	Example: hwdrivers_mynteye_icp
	Example: hwdrivers_ntrip_client_example
	Example: hwdrivers_openni2_2d_icp_slam
	Example: hwdrivers_openni2_driver_demo
	Example: hwdrivers_phidget_proximity_example
	Example: hwdrivers_robopeaklidar_example
	Example: hwdrivers_sick_eth_example
	Example: hwdrivers_sick_serial_example
	Example: hwdrivers_swissranger_example
	Example: hwdrivers_taobotics_imu
	Example: img_basic_example
	Example: img_convolution_fft
	Example: img_correlation_example
	Example: img_fft_example
	Example: img_gauss_filtering_example
	Example: io_compress_example
	Example: io_pipes_example
	Example: kitti_dataset2rawlog
	Example: maps_gmrf_map_example
	Example: maps_gridmap3D_simple
	Example: maps_gridmap_benchmark
	Example: maps_gridmap_likelihood_characterization
	Example: maps_gridmap_voronoi_example
	Example: maps_laser_projection_in_images_example
	Example: maps_observer_pattern_example
	Example: maps_octomap_simple
	Example: maps_ransac_data_association
	Example: maps_voxelmap_simple
	Example: maps_voxelmap_from_tum_dataset
	Example: math_csparse_example
	Example: math_kmeans_example
	Example: math_leastsquares_example
	Example: math_matrix_example
	Example: math_model_search_example
	Example: math_optimize_lm_example
	Example: math_polygon_intersection
	Example: math_polygon_split
	Example: math_polyhedron_intersection_example
	Example: math_ransac_examples
	Example: math_ransac_plane3d_example
	Example: math_ransac_plane3d_example2
	Example: math_slerp_example
	Example: math_spline_interpolation
	Example: nav_circ_robot_path_planning
	Example: nav_rrt_planning_example
	Example: obs_motion_model_demo
	Example: obs_mox_model_rawlog
	Example: opengl_custom_shaders_demo
	Example: opengl_objects_demo
	Example: opengl_octree_render_huge_pointcloud
	Example: opengl_offscreen_render_example
	Example: opengl_ray_trace_example
	Example: opengl_texture_sizes_test
	Example: opengl_video_demo
	Example: opengl_video_viewport_demo
	Example: opengl_multithread_rendering
	Example: opengl_skybox_example
	Example: poses_geometry_3D_example
	Example: poses_pdfs_example
	Example: poses_quaternions_example
	Example: poses_se3_lie_example
	Example: poses_sog_merge_example
	Example: poses_unscented_transform_example
	Example: random_examples
	Example: rgbd_dataset2rawlog
	Example: rtti_example1
	Example: serialization_json_example
	Example: serialization_stl
	Example: serialization_variant_example
	Example: slam_icp3d_simple_example
	Example: slam_icp_simple_example
	Example: slam_range_only_localization_rej_sampling_example
	Example: system_control_rate_timer_example
	Example: system_datetime_example
	Example: system_directory_explorer_example
	Example: system_dirs_files_manipulation
	Example: system_file_system_watcher
	Example: system_progress_bar
	Example: topography_coordinate_conversion_example
	Example: topography_gps_coords_example
	Example: typemeta_StaticString
	Example: typemeta_TEnumType
	Example: typemeta_TTypeName
	Example: vision_bundle_adj_example
	Example: vision_capture_video_build_pyr
	Example: vision_checkerboard_detectors
	Example: vision_create_video_file_example
	Example: vision_feature_extraction
	Example: vision_keypoint_matching_example
	Example: vision_stereo_calib_example
	Example: vision_stereo_rectify



	Python examples
	Wrappers
	Supported sensors
	Unit testing in MRPT
	Children projects


Advanced

	MRPT modules
	Contributing
	Bibliography
	C++ API
	Docs for other versions



        

      

    

    
          
          MRPT
      

      
        
          
  	
	C++ examples
	Example: poses_pdfs_example
	
               Edit on GitHub
      


  



          
           
             
  
Example: poses_pdfs_example

C++ example source code:

/* +------------------------------------------------------------------------+
   |                     Mobile Robot Programming Toolkit (MRPT)            |
   |                          https://www.mrpt.org/                         |
   |                                                                        |
   | Copyright (c) 2005-2024, Individual contributors, see AUTHORS file     |
   | See: https://www.mrpt.org/Authors - All rights reserved.               |
   | Released under BSD License. See: https://www.mrpt.org/License          |
   +------------------------------------------------------------------------+ */

#include <mrpt/poses/CPoint3D.h>
#include <mrpt/poses/CPointPDFGaussian.h>
#include <mrpt/poses/CPose3D.h>
#include <mrpt/poses/CPoses2DSequence.h>
#include <mrpt/system/CTicTac.h>

#include <iostream>

using namespace mrpt;
using namespace mrpt::poses;
using namespace mrpt::system;
using namespace std;

// ------------------------------------------------------
//              TestPosePDFOperations
// ------------------------------------------------------
void TestPosePDFOperations()
{
    CPointPDFGaussian p1, p2, p;

    p1.mean = CPoint3D(0, -0.12, 0);
    p2.mean = CPoint3D(0, -0.1, 0);

    p1.cov.setZero();
    p1.cov(0, 0) = 0.06f;
    p1.cov(0, 1) = 0.002f;
    p1.cov(1, 0) = 0.002f;
    p1.cov(1, 1) = 0.02f;
    p1.cov(2, 2) = 0.0002f;

    p2.cov.setZero();
    p2.cov(0, 0) = 0.02f;
    p2.cov(0, 1) = -0.004f;
    p2.cov(1, 0) = -0.004f;
    p2.cov(1, 1) = 0.01f;
    p2.cov(2, 2) = 0.0002f;

    // Integral of Product of gaussians:
    CTicTac tictac;
    double v;

    tictac.Tic();
    for (int i = 0; i < 10000; i++)
        v = p1.productIntegralWith(p2);

    printf("Time for computing: %.04fus\n", tictac.Tac() * 1e+6f / 10000);

    printf("product p1,p2 -> %f\n", v);
    printf("product p2,p1 -> %f\n", p2.productIntegralNormalizedWith(p1));

    // Bayesian fusion:
    p.bayesianFusion(p1, p2);
    p.saveToTextFile("BayesFusion.txt");

    cout << "Bayesian fusing of p1 & p2: " << endl;
    cout << " MEAN: " << p.mean << " COV:" << endl << p.cov << endl;
}

// ------------------------------------------------------
//              TestPoseComposition
// ------------------------------------------------------
void TestPoseComposition()
{
    CTicTac tictac;

    // ---------------------------------------------------------------
    CPose3D A(0, 0, 0), B(1, 1, 0, 45.0_deg, 0, 0), C;

    C = A - B;

    cout << "A:\n" << A << endl;
    cout << "B:\n" << B << endl;
    cout << "C:\n" << C << endl;

    // ---------------------------------------------------------------
    CPose2D p(0.5f, 0.2f, DEG2RAD(10.0f));

    // stores a sequence of relative, incremental 2D poses
    CPoses2DSequence seq;

    CPose2D a(1, 2, (float)0.0_deg);
    CPose2D b(2, 3, (float)45.0_deg);
    CPose2D D;

    CPose2D x(1, 0, (float)0.0_deg);
    CPose2D y(1, 0, (float)45.0_deg);

    cout << "a= " << a << endl;
    cout << "b= " << b << endl;

    // ------------------------------------------
    tictac.Tic();
    D = a + b;
    printf("%f us\t", tictac.Tac() * 1e6);
    cout << "a+b= " << D << endl;
    // ------------------------------------------
    tictac.Tic();
    D = b - a;
    printf("%f us\t", tictac.Tac() * 1e6);
    cout << "b-a= " << D << endl;
    // ------------------------------------------
    tictac.Tic();
    D = a + (b - a);
    printf("%f us\t", tictac.Tac() * 1e6);
    cout << "a + (b-a)= " << D << endl;
    // ------------------------------------------

    seq.appendPose(y);
    cout << "last= " << seq.absolutePoseAfterAll() << endl;
    seq.appendPose(y);
    cout << "last= " << seq.absolutePoseAfterAll() << endl;
    seq.appendPose(x);
    cout << "last= " << seq.absolutePoseAfterAll() << endl;

    // play the poses from the beginning using the getPose method
    seq.getPose(0, D);
    cout << "Pose[0] in seq.= " << D << endl;
    seq.getPose(1, D);
    cout << "Pose[1] in seq.= " << D << endl;
    seq.getPose(2, D);
    cout << "Pose[2] in seq.= " << D << endl;
}

// ------------------------------------------------------
//                      MAIN
// ------------------------------------------------------
int main()
{
    try
    {
        TestPoseComposition();
        TestPosePDFOperations();

        return 0;
    }
    catch (exception& e)
    {
        cout << "MRPT exception caught: " << e.what() << endl;
        return -1;
    }
}
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