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class Kinematic_Model {

  Kinematic_Model(int ndof);

  virtual ~Kinematic_Model();

  // Get the number of degrees of freedom

  int                 ndof();

  // Return data on the frame used as the origin for kinematics 

  // requests if wrt_frame is not specified

  virtual Frame_Data          get_origin_frame();

  // Return the names of the parts available for kinematic requests,

  // the first ndof names correspond to the names of the articulated

  // parts in the same order specified or returnd by the kinematics

  // calls.  The remaining names are points of interest known to this

  // kinematic model, such as instruments, end effectors, fiducials, etc.

  virtual vector<string>      get_part_names();

 

  // For forward and inverse kinematics, the user can specify a

  // desired 'part_name' (either a joint or a tool) and a 'wrt_frame'

  // specifying the coordinate system in which the actual and

  // requested destinations are expressed.  If not specified,

  // 'part_name' is interpreted as a default end effector (when

  // appropriate), and wrt_frame is interpreted as the origin frame

  // (such as the base of the arm).  Forward kinematics takes a set of

  // articulation values as input, and returns the location of

  // requested part.  Inverse kinematics takes a desired destination

  // for the part, fills in the best set of articulation values for

  // achieving that destination, and returns the actual destination

  // that that set of articulation values would achieve allowing the

  // caller to compare if that result is sufficient for their

  // purposes.

  virtual Location forward_kinematics(const DVector &articulation_vals, 

                                      const string &part_name="", 

                                      const Frame_Data &wrt_frame=

                                            Frame_Data());

  virtual Location inverse_kinematics(const Location &dest,

                                      DVector &articulation_vals,

                                      const string &part_name="", 

                                      const Frame_Data &wrt_frame=

                                            Frame_Data());

  virtual std::vector<DVector> compute_path(const DVector &init_artic_vals,

                                            const DVector &final_artic_vals);

  // Given a set of articulation values and a framestore to modify,

  // update the framestore to reflect those articulation values

  virtual bool update_frame_model(const DVector &articulation_vals, 

                                  Framestore &fstore);      

};

class Serial_Manipulator_Model {

  struct Segment_Spec {

     enum       seg_type;    // geometry from frames or dh, etc.

     string     name;

     double     min_val;

     double     max_val;

     Frame_Data frame;       // includes name, wrt, parent, and location

     Axis       joint_axis;  // axis joint value changes {X,Y,Z,R_X,R_Y,R_Z}

     DH         dh_params;   // can we standardize the semantics of this?

  };

  struct Tool_Spec {

     string     name;

     Frame_Data frame;

     Device    *dev;

  };

  // Get information about 

  vector<Segment_Spec>  get_segment_specs();

  vector<Tool_Spec>     get_tool_specs();

  // Override virtuals from Kinematic_Model;

protected:

  vector<Segment_Spec> _segments;

  vector<Tool_Spec>    _tools;

};

