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Abstract

Radiation and other hazards in nuclear environmental restoration and waste management

work necessitate the use of remote operations to protect human workers. In order to increase
the productivity and reduce the workload of operators, the execution of telerobot tasks
needs to be automated as much as possible. This thesis develops a framework to allow the
operator to interactively generate a sequence of computerized action commands that will be
automatically accomplished by a telerobot. Microsoft® Visual C++® is used as the main
development software to build the system including the design of graphical user interface.
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Chapter 1

Introduction

The research and application of robots have been advanced greatly during the past years

since the occurrence of the first robot. Their application have been extended from simple

manufacturing to various areas like medication, transportation, space exploration, enter

tainment, and so on. Phillip John McKerrow gave a very brief and precise definition for

Robot [8]:

A Robot is a machine which can be programmed to do a variety of tasks, in the same

way that a computer is an electronic circuit which can be programmed to do a variety of

tasks.

Radiation hazards in the nuclear industry led to the development of teleoperators for

remote handling of radioactive material. This thesis describes the development of a method

ology to generate the telerobotic system commands in a dismantlement task execution. The

second chapter develops background information concerning the RTSA project and the pre

vious work. The system configuration, including the major hardware and software, are

described in chapter 3. The fourth chapter explains the principle of task decomposition and

the algorithm developed for action generation. The graphical user interface structure used

for the entire task planning process is discussed in the fifth chapter. Chapter 6 presents

conclusions and suggestions for future work are given in Chapter 7.



Chapter 2

Background

2.1 Overview

Many environmental restoration and waste management (ER&WM) challenges involve radi

ation or other hazards which will necessitate the use of remote operations to protect human

workers from dangerous exposures. However, the remote operation are inherently far less

productive than direct human operation since task operations are slow and tedious. As a

result, the remote work systems are far more costly than direct human workers. There

fore, improving the productivity of combined human operator/remote equipment systems

becomes a main issue. One promising avenue is to supplement conventional remote work

systems with robotic planning and control techniques borrowed from manufacturing and

other domains [3]. A more efficient telerobotic work system will be yielded through this

combination.

That task is actually very difficult because of some formidable technical challenges.

Almost always the geometry of the task environment is highly unstructured and uncertain.

In many cases, the precision and accuracy of the geometric knowledge are not adequate. All

of these factors add difficulties to the mission. Due to the limitations of current technology,

the full automation of ER&WM cannot be realized for the time being. However, there

are still certain subtasks in which automatic planning and execution can be utilized. The
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Figure 2.1: Telerobotics Operations Cycle

overall mission faced today is how to maximize automation to minimize the workload of the

human operators.

In order to fulfill that task, lots of quantitative data have to be acquired. Most of all,

the geometrical information of the working scenario is necessary. Some other data, like the

characteristics of the robot, the types of the objects in the working environment and the

parameters of the tools are also required to analyze and plan the automated task execution.

Complete information is the best guarantee for success of automation.

Figure 2.1 depicts the overall process of the telerobotic operation. The "Build In situ

Model" phase is when the geometrical information of the task environment is obtained.

Based on those data and other required information, the task is planned and executed with

the involvement of teleoperation thereafter.
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2.2 Previous work

For the "Build In situ Model" phase, the Robot Task Space Analyzer (RTSA) is a human

interactive system which allows a remote operator to direct the construction of 3D geo

metrical descriptions of task objects (eg., pipes, tees, elbows, etc.). In other words, it is

in essence a 3D model builder of the near-field of view of the mobile work system [2]. It

uses stereo remote vision and laser range finders to gather physical data about objects.

Figure 2.2- is the physical arrangement of RTSA laboratory testing system.

To imitate a realistic task space scene, the laboratory task mock up (shown in Fig

ure 2.2) incorporates a large number of standard process piping and components as listed

in Table 2.1. Using this type of prior information will help both the model building and

the subsequent task planning and execution.
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Table 2.1: Modeled Pipe Fittings

Component Schedule Size Connection

Type (Nominal)

4001b Flange N/A 3/4, 1 1/4, 1 1/2, 2, 2 1/2, 3, 4, 5, 6, 8 inch Bolted

6001b Flange N/A 3/4, 1 1/4, 1 1/2, 2, 2 1/2, 3, 4, 5, 6, 8 inch Bolted

9001b Flange N/A 3/4, 1 1/4, 1 1/2, 2, 2 1/2, 3, 4, 5, 6, 8 inch Bolted

15001b Flange N/A 3/4, 1 1/4, 1 1/2, 2, 2 1/2, 3, 4, 5, 6, 8 inch Bolted

45° Elbow 10-160 2 1/2, 3, 4, 5, 6, 8 inch Welded

90° Elbow 10-160 3/4, 1 1/4, 1 1/2, 2, 2 1/2, 3, 4, 5, 6, 8 inch Welded

90° Elbow 10-160 2 and 3 inch Screwed

Tee 10-160 3/4, 1 1/4, 1 1/2, 2, 2 1/2, 3, 4, 5, 6, 8 inch Welded

Tee 10-160 2 inch Screwed

Straight Pipe 10-160 3/4, 1 1/4, 1 1/2, 2, 2 1/2, 3, 4, 5, 6, 8 inch N/A

RTSA uses three algorithms to construct the 3D geometrical model of the task scene,

(see Figure 2.3) Among them the manual mode is the most robust and reliable [9]. With

the stereo camera images, the operator's experience can be employed to specify the type

and the size of objects. The location and the orientation information can be obtained from

the laser range sensor and the computer algorithm. Then the appropriate models (from

pre-constructed model library) can be placed at the right place in 3D space referenced to

the mobile robot. The two auto scan algorithms, stereo auto scan and range image auto

scan, can be run in the background to search for those indicated objects of interest.

2.3 Subsequent Task

Once the geometrical information of the task scene have been obtained, the plan for the

motion of the robot becomes the key to the accomplishment of the automation of the task.

As will be discussed later, the robot task will be decomposed into actions and then those

actions will be implemented in the programming language.
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Chapter 3

System Configuration

3.1 Hardware

3.1.1 Schilling Manipulator

The Schilling Titan II shown in Figure 3.1, is a six-degree-of-freedom hydraulic manipulator

weighing 225 pounds, with a reach of approximately 76 inches and a payload at full extension

of 240 pounds [1]. It incorporates a two-finger gripper with a maximum opening of 5

inches. It is securely mounted on the fioor of the Robotics and Electromechanical Systems

Laboratory (Room M7 in the Dougherty Engineering Building) and is used to test RTSA

and the telerobotic system in typical remote operations task.

3.1.2 Stereo Sensor Head

As illustrated in Figure 3.2, the stereo sensor head consists of two Panasonic® CCD cameras,

a SICK laser range pointer, and a drive which can rotate about pan and tilt axes. The two

digital cameras can produce black and white images with 640 x 480 resolution. The laser

range finder is capable of measuring distances up to 16 meters at a resolution of 1 mm at

a rate of about 30 Hz. A tripod is also used to mount the sensor head.
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Figure 3.3: Milwaukee Band Saw

3.1.3 Band Saw

Figure 3.3 shows the Milwaukee® Band Saw that is being used as a pipe cutting tool for

dismantlement demonstrations. It has a 0.5 inch wide, 10 tooth per inch blade which can

be operated at variable speeds from 0-350 SFPM [6]. The saw has a maximum capacity of

4 3/4" X 4 3/4" for square stock and 4 3/4" diameter round stock.

3.2 Software Tools

3.2.1 Envision

Deneb's Envision® [7] is used as the 3-D model building software for the RTSA project.

It provides a physics-based, 3D environment specifically for designing, verifying and pro

totyping of concept designs involving structures, mechanical systems, and humans. It is

opened in Command Line Interface (CLI) mode and is thus commanded through a socket

using special text commands.
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3.2.2 Microsoft Visual C++

Microsoft Visual C++® 6.0 is chosen as the development software environment. This

version includes the Microsoft Foundation Classes and Templates, which is composed of the

Microsoft Foundation Class Library (MFC) and the Active Template Library (ATL) [4].

Most classes in the RTSA code are inherited from MFC, a set of C++ classes that together

form the skeleton of a 32-bit application for Windows NT.

3.2.3 ControlShell

ControlShell® is the development tool created by Real-Time Innovations (RTI) [10] used

to implement the telerobot controller. It allows users to create continuous flow diagrams

graphically and link them with flnite state machines to dictate the behavior of the system.

It is installed on the near real time control computer to receive the commands from the

task planner and parse those commands for execution.



Chapter 4

Task Planning

4.1 Planning and control configuration

The execution tasks of a robotic system involve multiple sequences of actions, which are

connected or dependent upon each other logically and temporally [12]. The basic structure

of the task planning and control system [11] is organized in layer hierarchy as shown in

Figure 4.1.

4.2 Task Decomposition

Robots are designed to perform tasks. We use them instead of other machines because

they are flexible. Robot task planning is in essence the planning of robot motion sequences

to execute tasks. As mentioned in last section, the whole planning structure is a sort of

layer hierarchy. Our objective is to tackle the problem of task planning using the tool of

hierarchical decomposition. The decomposition hierarchy is:

• Task level

• Action level

• Robot level

11
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• Joint level

Each of these hierarchy levels will be described in detail.

4.2.1 Task level

The user has to specify, in detail, what he wants the robot to do in this level. In remote

dismantlement (the focus of RTSA), the principal task of it is to remove objects in the work

scene. Examples of objects include pipes and pipe fittings like tees, elbows and fianges etc.

Some custom objects, for example, vessels and tanks, also often exist in the work area.

4.2.2 Action level

Tasks can be decomposed into a sequence of primitive actions. A robot performs its task

by executing those antions in the proper sequence. Action-level planning requires a model

of the world in the domain of the task, which is the main research issue of the first phase of

RTSA. Based on the model information and the features of tools and the robot, the operator

uses his experience and expertise to identify the key points in the model, to specify tools

and to provide cut angle and via point information. All these data are used to determine

the sequence of primitive actions. Current actions considered in the work are:

• Move

• Pick tool

• Put back tool

• Change tool

• Cut

Among them, change tool is actually the combination of putting back the held tool and

picking the expected tool.
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4.2.3 Robot level

A robot can execute a set of low-level primitive operations to accomplish actions. Each

action must be mapped into a sequence of these operations. Thus, the robot-level planner

deals with the motion of the end effector. Erom the perspective of the programmer, these

operational primitives define the robot in the same way as machine code defines a computer.

For this reason, the set of such operations is sometimes referred to as robot machine code.

Lots of information, like the location and characteristics of tools, size of the model objects,

are needed to decompose the primitive actions into primitive operations. Decomposition of

the primitive actions is shown below:

• Move

(not decomposed)

• Pick tool

(1) Move to the above point of the tool

(2) Open gripper

(3) Move down to the tool

(4) Close gripper to grasp the tool

(5) Move up back to the above point

• Put back tool

(1) Move to the above point of the tool

(2) Move down to the tool rack

(3) open gripper to release the tool

(4) Move up to the above point

• Change tool
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Combination of pick tool and put back tool

• Cut

(1) Turn on cut tool

(2) Move along the cutting track to cut

(3) Turn off cut tool

(4) Back out along the original track to the start point

4.2.4 Joint level

A robot can be thought of as a set of links connected by joints. At this level, posi

tion, velocity, and force control systems regulate the actuators to control the robot

dynamics. A near real-time computer in RTSA is responsible for receiving the robot

machine code and converting those code into joint parameters versus time.

4.3 The flowchart of action-generating code

The code to generate the robot action is the core of the entire task planning code. The

flowchart of action-generating part in Figure 4.2 illustrates how the finally planned

action is created.

First, three linked lists — the end point list, the action list and the action description

list are created. There are two kinds of end points — cut point and via point. Via

point is a point that the end effector goes through in order to avoid obstacles. The

end point list contains the position and orientation information of all the end points in

a task. Those data will determine the position and orientation of the start point and

final point of the end effector in each movement operation. The tool used at each end

point is also specified in this list. Both the action list and the action description list
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Figure 4.2: Flowchart of action generation
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are derived from the end point list. From the hierarchical point of view, the action list

is a level below the action description list since the action list actually encompasses

the needed data for each primitive operation whereas the information involved in the

action description list is primitive action data. However, they are the same thing

in essence. The main purpose of the action description is to give the operator an

oversight view of the plan without getting into too much detail.

All the lists mentioned above are doubly linked lists [5] (see Figure 4.3) in which

each node has two pointers — one to the next node, and one to the previous node.

This is important because one can not only traverse lists forward and backward but
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also insert and delete nodes anjrwhere in the list easily. This convenience allows the

operator to insert and delete end points and actions directly.

The program uses a for loop to traverse the end point list. If the robot is not holding a

tool, then it must obtain a tool from the tool rack to do the cutting task. Two actions

— "go to the tool rack" and "pick the expected tool" are generated and appended to

the action list and action description list. But if the robot is holding a cut tool at

the moment, the task planner checks to determine if the tool is the expected tool. If

the answer is yes, the task can proceed. If the currently held tool is not the required

tool, the robot has to go to the tool rack to change cut tool. Similarly, "go to the tool

rack", "release the held tool" and "pick the expected tool" axe created at this point.

After all the work associated with the tool are completed, the robot moves to the end

point which can be either via point or cut point. If the end point is a cut point, the

robot turns on the tool and moves forward to cut. After cutting, it turns off the tool

and returns along the original track. All these operations are included in the "cut

actions". If the end point is a via point, the robot does not do any operation except

for proceeding to the via point to avoid obstacles. The end point list is traversed until

all the end points have been visited and then a complete action list is made to cover

all the necessary steps to accomplish this segment of mission.



Chapter 5

The Graphical User Interface
Design

The GUI (graphical user interface) design is one of the most important aspects of the

planner. The GUI uses windows and menus with common graphic symbols instead of typed

system commands to provide an intuitive environment. It is an interactive tool which not

only provides a means for the user to input data but also displays some updated data.

During the planning procedure, the operator has to understand and evaluate the display,

formulate goals and provide command inputs through the mouse or joystick. The task

planning code behind the GUI is like a black box, or processor, which reads in commands

and data from the operator, manages the data, creates the proper plan based on the RTSA

model.

5.1 The Overview of GUI

The GUI of task planning is structured like a tree, which has a root and a couple of branches.

The root window contains six options which can invoke a branch window, individually. As

shown in Figure 5.1, five of these six options axe in parallel. Prom the selection order

point of view, each branch window is independent. That is to say, the operator can select

any of them in any order without confusing the regular execution of the program. These

19
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windows are internally associated with each other. If some information is missing because

the operator forgot to input data correctly, the system will pop a window to remind and

warn the operator about the incomplete data.

5.2 The RTSA Main Window

The main window shown in Figure 5.2 is the parent of all other windows in RTSA. It

provides the entries to build a model using either manual, stereo autoscan, or range autoscan

function. If a task model is available, the "Plan Task" button is pressed to invoke the Task

Planner window.

5.3 The Task Planner Window

Figure 5.3 shows the task planner window which provides the operator with a series of

options to create a plan to execute autonomous tool retrieval, robot motion, and cutting
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operations. Windows associated with each button allow the operator to define various

aspects of the plan, including choice of type of objects to be removed from the scene, points

on the items to be cut in the scene, insertion of via points between cut points, insertion of

periods of teleoperation between autonomous operation, and to inspect the resulting plan.

Each of these buttons has associated windows as described below except the download plan

button which saves the low level commands assembled by the planner to a text fi le used by

the control computer.

5.4 Select The Object Type

The object type window shown in Figure 5.4 will pop up when the "Select Object Type"
button in the task planner window is pressed. In this window, the operator specifies the

particular type of the object to be cut in the work scene for the next series of robot opera
tions. The default option is "assembly", which means that an interconnected connection of

pipes and pipe fittings are to be treated as a single object. This will be a commonly used

option because of the fiexibility it gives the operator to define the size and shape of an item.



CHAPTER 5. THE GRAPHICAL USER INTERFACE DESIGN 24

Also assembly can increase the productivily in that the robot can remove larger quantities

of equipment with fewer operations.

When assembly is the object type, the operator has to open the other windows from

the task planner window to provide cut points, cut tools and insertion of via points and

teleoperation because those are necessary information. To streamline the GUI, this window

also contains process component options like pipe, elbow and tee. The operator does not

need to supply other cutting information since the computer can automatically calculate

those parameters based on the stored data for the pipe or pipe fitting models. After con

sidering the specific conditions of the scene and the tradeoff between efficiency and burden

on teleoperation, the operator has the freedom to go either way he thinks the best from his

experience.

5.5 Select Cut Point

Because of the complexity of typical work scenarios, the selection of cut point locations and

cutting angles may be limited in some extent. The cut point selection window shown in

Figure 5.5 provides the operator the ability to define these parameters. First an item of

the model built previously is chosen from the "Part Selection" drop down list. The selected

part is also highlighted in the Envision window and a red cutting plane which defines the

cutting position and direction will also appear and be attached to the base frame of the

model of the selected part (See Figure 5.6).

In the cut point selection window, four translate and rotate buttons can be used to move

and rotate the cutting plane along the center axis of the part until a satisfactory cutting

location and direction is determined. For each cut point, the cut tool to be used at that

point can also be specified through the "Tool Selection" radio button. The "Store Point"

button is pressed to save all the data associated with this cut and x, y, z coordinates of

the approach point (the point the robot begins to turn on tool and goes forward to cut)
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will be displayed by edit box to provide a reference. If the operator is not content with the

selection, he can go back to those points by clicking "Previous Point" button and modify

the cutting plane. Even in the worst case — all the former selections are not acceptable, the

"Cancel" button can be used to overturn previous decisions. Or the user can press "Finish"

button to complete the cut point selection task.

5.6 Insert Via Point

Sometimes the robot cannot move from a cut point to the next cut point, or between the

cut point and the tool rack directly, as there are obstacles in the way. With path obstacles,

extra points must be inserted in the robot's trajectory. These points are called via points

that the end effector of the robot will pass through to avoid obstacles.

After the selection of the cut points, the drop down list in the insert via point window

in Figure 5.7 will contain a list of the cut points. Then the operator can select the proper

point for insertion of a via point. Currently this window is missing the functionalify to

specify the position of via points. A promising way to solve this problem is to model a tiny

object or specify a point on an object as marks. Then these marks can be moved to the

proper position in which the via point should be.

5.7 Insert Teleoperation

The insert teleoperation window shown in Figure 5.8 is similar to the insert via point window

shown in Figure 5.7. It also has a drop down list that contains previous operations. The

operator uses this window to specify the operation after which the teleoperation will be

inserted.
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5.8 Inspect Plan

After the task plan has been completed, the operator needs a way to easily inspect it. To

inspect the plan, the "Check Plan" button in the task planner window is clicked to display

the summary action plan window shown in Figure 5.9. The task plan elements are displayed

in that window. The task plan elements are written in a condensed style so that the operator

can eflniciently check what the robot will do for the next sequence of operations. If the task

plan is acceptable, the "Download Plan" button in the task planner window is pressed to

save all the robot commands to a command file which will be discussed below.

5.9 Command File

An example of a command file produced by the task plaomer is shown in Figure 5.10. It is a

text document containing the detailed operations that axe to be performed by the telerobotic

system. Each primary operation is a standard C structure composed of ten elements which

are information regarding the opening and closing of the gripper, toggling of tool power,

desired final position and orientation of the gripper for the movement operation, and a fiag

to identify teleoperation. This is a format that can be easily interpreted by the control

computer. This command file will be downloaded by file transfer protocol(FTP) over the

Ethernet to the telerobot control computer.
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Operation 1;
teleop =
move =

gripAct =
toolAct =
fPtX
fPtY
fPtZ
fPtPltch =
fPtYaw =
fPtRoll =

Operation 2:
teleop =
move =

grIpAct =
toolAct =

fPtX
fPtY
fPtZ

fPtPltch =
fPtYaw =
fPtRoll =

Operation 3:
teleop =
move =

grIpAct =
toolAct =
fPtX
fPtY =
fPtZ
fPtPitch =
fPtYaw =
fPtRoll =

Operation 4:
teleop =
move =

grIpAct =
toolAct =
fPtX
fPtY
fPtZ
fPtPitch =
fRYaw =
fPtRoll =

Operation 5:
teleop =
move =

gripAct =
toolAct =
fPtX
fPtY

fPtZ
fPtP'rtch =
fPtYaw =
fPtRoll =

Operation 6:
teleop =
move =

gripAct =
toolAct =
fPtX
fRY

0 ̂# not teleoperatlon
1 #a movement operation
0 #the gripper remains the original status
0 #the tool remains the original status

10.000000 #the x coordinate of the final point
20.000QOO #the y coordinate of the final point
50.00Q000 #the z coordinate of the final point
0.000000 #the pitch angle of the final point

:  0.000000 # the yaw angle of the final point
0.000000 #the roll angle of the final point

0 # not teleoperatlon
0 #not a movement operation
1  # open gripper
0 #the tool remains the original status

0.000000 #the x coordinate of the final point
0:000000 #the y coordinate oftheflnal point
0.000000 #the z coordinate of the final point
0.000000 #the pitch angle of the final point

:  0.000000 # the yaw angle of the final point
0.000000 #the roll angle of the final point

0 # not teleoperation
1 #a movement operation
0 #the gripper remains the original status
0 #the tool remains the original status

10.000000 #the x coordinate of the final point
20.0013000 #the y coordinate of the final point
30.0Q3000 # the z coordinate of the final point
b.OOOOOO #the pitch angle of the final point
0.000000 #the yaw angle of the final point
0:030000 #the roll angle of the final point

0 # not teleoperatlon
0 #<not a movement operation
2 # close gripper
0 #the tool remains the original status

O.OOOQOO #the x coordinate of the final point
0.000000 #the y coordinate of the final point
0.000000 #the z coordinate of the final point
0.000000 #the pitch angle of the final point

:  0.000000 # the yaw ang le of the final point
0.000000 #the roll angle of the final point

0 # not teleoperatlon
1 # a movement operation
0 #the gripper remains the original status
0 #the tool remains the original status

10.000UUU #the x coordinate of the final point
20.000000 #the y coordinate of the final point
50.0001X30 #the z coordinate of the final point
0.000000 #the pitch angle of the final point
0.000000 #the yaw angle of the final point
0.000000 #the roll angle of the final point

0 # not teleoperation
1 #a movement operation
0 #ths gripper remains the original status
0 #the tool remains the original status

2967.25^78 #the x coordinate of the final point
706.430949 #the y coordinate of the final point

Figure 5.10: An Example of Executable Task File
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Conclusions

Planning and scheduling technology ojffers considerable promise in automating telerobot
I

operations. Planning and scheduling telerobot operations involves generating a sequence of

low-level robot commands from a set of high-level goals. A task planning framework for

robot operations utilizing extensive operator interaction was constructed in this thesis. The

commands are in a simple format that can be easily parsed and processed by the real time

control system of the robot. The working efficiency is increased since the human worker can

command the robot to execute the planned actions and work on the other subtasks himself

at the same time. The enhancement of productivity will result in greater economical benefit.
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Chapter 7

Future Work

There are still some aspects of the task planner discussed here that need to be improved in

the future. First, the layout of the user interface could be more graphical and streamlined.

For example, it would be more intuitive if the position and order of cut points could be

displayed in the Envision window when the operator selects them. This will enable him to

have in mind an approximate picture of the operation trajectory that the manipulator will

go through and benefit subsequent cut point selection.

Second, the work to provide the functionality to cut a particular pipe fitting automat

ically has to be completed. This is viable since the parameters of those pipe fittings are

already known in the databeise. The cutting position and orientation can be calculated from

those parameters. The monotonous cut point selection work can be reduced in this way.

Another remaining problem is the determination of via points. Via points are not easy

to specify because they exist in "free" space. A useful approach is to attach an auxiliary

point or object in "free" space and then move it to the proper position to represent the via

point.

Lastly, there are currently too many windows in the RTSA user interface. This is against

the rule of GUI design and should be avoided. The number of windows needs to be reduced

by combining some small windows and optimize the structure of the GUI in the future.
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Appendix A

Selected Softweire Listings

A.l dllist-struct.h

typedel struct dllist {
struct dllist «flifik;
struct dllist *blifik;

void • val;

} •Dllist;

A.2 MyList.h
// HyList.h: interlace lor the HyList class.
It
//////////////////////////////////////////////////////////////////////

#include "dllist.struct.h"

#il !delined(AFXJffUST.H..F7OOE411.38S6.11D3.872E_O0CO4FA35FOO..IMCrUDED.)
#deline AFX_MYLIST.H.J7'OOE411.38S6.11D3.872E_OOC04FA35FOO_.INCUn)Er,

#il _MSC_VEa > 1000

pragma once
tendil // JiSC.VER > 1000

class IfyList
<
public:
HyUstC):
virtual 'HyListO;

Dllist List; ft the pointer to the head ol the linked list
Dllist tenpList; It to store the pointer to the head ol the linked list teoporarily

Dllist nev_dllist():
void dll.insert.bCDllist node, void « v);

void dll_insert.a(Dllist n, void • val);
void dll.append(Dllist 1, void • val);
void dll.prependCDllist 1, void • val);
void dll.delete_node(Dllist node);
int dll_eBipty(Dllist 1);
void Iree.dllistCDllist 1);
Dllist dll_lirst(Dllist d);
Dllist dll_last(Dllist d);
Dllist dll^il (Dllist 1);
Dllist dll.nezt(Dllist d);
Dllist dll_prev(Dllist 1);
void • dll.val(Dllist 1);
>:

#endil tt !dolined(AFX.HVUST_H.J700E411.3856.11D3.872E.00C04FA3SFO0._INCLTJDn)_)

37
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A.3 MyList.cpp
// MyList.cpp: iisplementation o£ the HyList class.
ft
//////////////////////////////////////////////////////////////////////

#iAclude "stdafx.h"

#i&clude "Rtsa2.h"

#include "HyList.h"

ftifdef .DEBUG

#und9f THIS.FILE

static char THIS.FrLE[]=.J'ILE_j
#define new DEBUGJfEU
#endif

//////////////////////////////////////////////////////////////////////
if Construction/Destruction

//////////////////////////////////////////////////////////////////////

HyList::HyLiat()

HyList: :''HyList()

>

ft the nenber functions

Dllist HyList::nev.dlli8t()
<
Dllist d;

d ° (Dllist) nev dllist;
d->llink " d; '
d->blink - d;
return d;

>

void HyList: :dll izxsert.b(Dllist node, void • v) /• Inserts before a given node •/

Dllist nevList;

nevList n (Dllist) nev dllist;
nevList->val » v;

nevList-Mlink = node;
nevList~>blink " ttode->blinl:;
nevList->flink->blisk » nevList;

nevList->blink->flink = nevList;

>

void HyList: :dll.insert.a(Dllist n, void • val) /« Inserts after a given node •/
<
dll_insert.b(n->flink, val);

>

void HyList: :dll_append(Dllist 1, void • val) /• Inserts at the end of the list •/
<

dll.insert.bd, val);
>

void HyList: :dll prepend(Dllist 1, void • val) /• Inserts at the beginning of the list •/

dll_insert_b(l->flisk, val);
>

void HyList: :dll.delete_node(Dllist node) /• Deletes an arbitrary itea ■/

node->flink->blink « node->bllnk;
node->blink->fllnk = node->fllxdE;
delete (node);

>

int HyList::dll_eB]pty(Dllist 1)

return (l->flink i);
>
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void MyList: :free_dllist(Dllist 1)
{

vhile (Idll.oBptyCl)) {
dll_delete_uodG(dll_f irst(l));

>
deleted);

>

Dllist MyList::dll.fiTSt(Dlli3t d)
{

return doflink;

>

Dllist MyList: :dll.last(Dllist d)
■C

return d->blink:
>

Dllist MyList: :dll_nil(Dllist 1)
<

return 1;
}

Dllist MyList: :dll_nert(Dllist d)
<

return d->ilinM;
>

Dllist MyList::dll_prev(Dllist 1)

return (Dllist) (l->blis)E);
}

void « MyList::dll_val(Dllist 1)

return l->val;
>

A.4 EndPt_Action_Struct.h
struct End.point {
bool tslop; // 1: teleoperation

Int Is.via; // flag; 0:this is a cut point 1: this is a via point

int hold.toel; // 0: es^ty 1: sav 2: scissors 3: drill

double coord.x;
double eoord„y;
double coord.z;

double roll;
double pitch;
double yaw; };

struct action <
bool teleop; // flag to judge if the action is teleoperation 1: this action is teleoperation
bool move; it flag 1: this action is Just a movement
int gripAct; // 0: remain 1: open gripper 2: close gripper
int toolAct; // 0: remain 1: turn on tool 2: turn off tool
int holdTool;

double fPtX; // the x coordinate of the final point
double fPtY; // the y coordinate of the final point
double fPtZ; . // the z coordinate of the final point

double fPtPitch; // the pitch angle of the final point
double fPtYaw; // the yav angle of the final point
double fPtRoll; // the roll angle of the final point

// double mazSpeed; // the maxioun speed of the movement
>;

A.5 Rtsa2.h
// Rt8a2.h : main header file for the RTSA2 application
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//

#il !dafinod(AFX.RTSA2.H..9BDE196FJ4D7_llDl.A767_006008179102..IliaDDED.)
Adefina AFX.RTSA2J..9BDE196F.F4D7_11D1.A767_006003179102„INCUJDED.

#if JISC.VER >= 1000

#pragma once
ftendif // .MSC.VER >= 1000

#ifnd0£ „AFXWIH_H__

fferror include 'stdafx.h' before including this file for PCH
»endi£

#lnclude <afxte]i7l.h>
#include "resource.h" // aain symbols
#include "C:\Biil\include\inil.b" // Matrox Image Library headers
#include "C:\mil\inelude\mvinfflil.h" //
#include "C:\mil\include\milsetup.h" //
#include "C:\mil\incl\zde\milerr.h" //
#include "pan.tilt.h" // Pan tilt header
#include "servo.lens.h" // Servo lens header
#include "laser.range.h" 11 Laser range finder header
#ittclude "StereoDlg.h" It Stereo dialog header
#include "object.model.h"
#include "PopUpDlg.h"
#include "ObjectDlg.h"
#include "CutSelect.h"

#include "PartApprovalSlg.h"
^include "MyList.h"

#define CCD.Offset.X 250 11 x-^offset of from sensor head base frame in sens head coors (ma)
tfdefine CCD.Offset.Y -5 11 y-offset of CCD from sensor head bsise frame in sens head coors (mm)
#define CCD.Offset.Z -30 11 z-offset of CCD from sensor head base frame in sens head coors (mm) -12

#define Lrf.Offset.X 100 11 x-offset of LRF from sensor head base frame in sens head coors (mm)
#deflne Lrf.Offset.Y -12.15 11 y-offset of LRF from sensor head base frame in sens head coors (mm)
#define Lrf.Offset.Z 65 11 z-offset of LRF from sensor head base frame in sens head coors (mm) -12

#define LrfPanOff 0.019 11 Pan misalignment of LRF from camera gaze vector (previously -0.0056)
tdefine LrfTiltOff -0.01 11 Tilt misalignment of LRF from camera gaze vector (previously -0.0244)

#define Lrf.Offset 0 11 Laser range finder roll-over offset (mm)
11 Desired amount depends on object of interest location
11 one rollover » 2047 mm for old LRF

#define Radius.l 16.7005 11 Radius of 1" pipe (mm) (actually 1.315" outer diameter)
ftdeflne Radius.2 30.1625 11 (actually )
#define Radius.25 36.5125 11 (actually )
tdefine Radiu5.3 44.450 11 (actually )
#define Radius_4 57.150 11 (actually 4.5" outer diameter)

lltdettne Z_Vorld 1495.S
idefine Z.World 1485//1487 11 Height of sensor bead base frame above vorld coor sys in Envision
#define X_Cafflera 300 //x position of camera frame in the Pan Tilt Frame
#define Y.Camera 10 //y position of camera frame in the Pan Tilt Frame
#define Z.Camera -100 //z position of camera frame in the Pan Tilt Frame

//Cameras should be set with tilt of -3.3 degrees as measured by physical scale to be level vith the floor

11111111111111111111111111111111111111
11 Declare Globals
11

void OnAutoApprovedO;

/* Stereo autoscan client •/
extern unsigned ..stdcall StereoASClient(void *);

/■ Range autoscan client •/
extern unsigned stdcall RangeASClient(void •);

11111111111111111111111111111111111111
11 Set ENVISION mode
llnd&tinQ NOENVISION
«define ENVISION

11111111111111111111111111111111111111111111111111111111111111111111111111111
11 CRtsa2App:
11 See Rts^.cpp for the implementation of this class
11

class CRtsa2App : public CWinApp
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public:
(String FileToOpenAtStartup:
(String UndoFileNazoe;
BOOL FileTcOpenFlag!
void ASClientO;
CRtsa2App<);
long NuDborOlDigitizer; // Number of digitizers available on the system
long SizeX; // Buffer Size X
long SizeY; // Buffer Size Y i
long Band; // Number of input color bands of the digitizer
long BufferAttributes; // Buffer attributes that will be allocated
long int ••nPT.Stat; // Pan—Tilt status array
int »nLSL.Stat; // LeftServoLens status array
int •nRSL.Stat; // RightServoLens status array
long int nLRF.Stat; // Laser Range Finder status value
pan.tilt •nPT.Control; // Pan—^Tllt class pointer
servo.lens *nISL.Control; // LeftServoLens class pointer
servo.lens •nRSL.(^ntrol; // RightServoLens class pointer
laser.range *nLRF.Control; // Laser Range Finder class pointer
float nPanAngle; // Pan angle <
float nliltAngle; // Tilt angle
float nZoomNum; // Zoom number
float nFocusNum; // Focus distance
float nApertureNum; // Aperture number
int nScheduleNum; // Enum value of .Schedule, from Combo
int nSizeNum; // Enum value of .Size, from (Tombo
int nTyp^um; // Enum value of .Type, from (^mbo
int nAutoScasNum; // Enum value of .Type, from Combo
int nHethod; // HanualsQ, AutoScan Stereo°l» Rasge=2, Approve=3
int nUserViev; // Left stereo»0, Right°l, Range°2, Intensity°3
CStereoDlg* pStereoHode; '
int nSocketDesc; // This is the socket descriptor for CLI commands
char** cClilnit;

int nRoiNumber;

CPoint CalPoint[2];
f 1 oat (^Zoom [2];
long int CalPointRange;
float (NPanAngle;
float CalTiltAngle;
float **(^era(^;

CObjecti)lg* pl^ualHodeless;
CCutSelect* pCutSelectHodeless;
CPartApprovalDlg* pPartAprHodeless;
int seq: // Used to keep track of the envision part name
int AprKethod; // 0 is manual, 1 is AutoScan
float PVPanAngle; // Pan angle when the PV image is captured
float PVTiltAngle; // Tilt angle when the PV image is captured
int holdTool; // label to show what tool the robot is holding now: used to generate the actions

// 0: nothing 1: holding a saw 2: holding a scissors 3: holding a drill
int RealholdTool; // the real status label

bool firstcheck; // flag to indicate if this is the first time to check the plan

// int haveList; // flag to show if a EndPtList has been created

MyList EndPtList; // the linked list of the end point information
HyList ActList; // the linked list of the (struct) action information
HyList ActDscptList; // the linked list of the strings to describe the action

struct StereoSendStruct Sender;

struct StereoSendStruct «pSender;

//struct objectlnfo HanualPart;
struct objectlnfo* pHanualPart;
//struct objectlnfo* pObjListEl;

struct objectlnfo* pSASPart;
struct objectlnfo SASPart;

struct objectlnfo* pRASPart;
struct objectlnfo RASPart;

int PipeCnt, Elb(hit, TeeCnt, (histCnt;

int LeftlmgCoords [4], RightlmgCoords[4]; // Pixel coordinates of image fragments chosen for stereo
// autoscan

CList< int, int> HanualSendList;
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CList< objectlnfo, objectIzifo> HanualPartList;
CList< objeetlnfo, objdctIzL2o> AutoscanPartLlst;
CList< objeetlnfo, objectIiifo> 'pAutoscanPartList;

CList< objectlnlo, objectIxilo> SteraoAutoscanPartList;
CList< objectlkfo, obJectIiifo> RangeAutoscanPartList;

CList< objectlnlo, obJectlDlo> HasterPartList;

iat AutoVaitFlag;
CPopUpDlg* pPopl^Hode;

H1L.ID Eventld;

MIL.ID MilApplication; // Display identifier.
HIL.ID HilSysteo; // Systen identifier.
MIL.ID HilOisplay: II Display identifier.
KIL.ID HilDisplayl; // Display identifier.
HIL_ID Hillnage; // Image buffer identifier (color).
MIL.ID Hillmagel; // Image buffer identifier (monochrome).
HIL_ID Hillfflage2! // Image buffer identifier (monochrome).
HIL_ID MillmageLeft: // Small left image identifier
HIL.ID HillmageRight: // Small ri^t image identifier
HIL.ID HilDigitizer; // Digitizer identifier.
HIL_ID BuffID; // Image buffer ID(color).
HIL.ID BufflDl; // Image buffer ID(nonocbrome).
HIL.ID BuffID2: // Image buffer ID(monochrome).
MIL_ID BufflDLeft; // Image buffer ID(monochrome).
HIL.ID BufflDRight; // Image buffer ID(monochrome).
HIL.ID HainBuffLeft; // Image buffer ID(monochrome).
MIL.ID KainBuffRight; // Image buffer ID(monochrome).
MIL.ID BufflDLeftSmall; // Image buffer ID(monochrome).
KIL.ID BufflDRightSmall; // Image buffer ID(monochrome).
HIL.ID HainBuffLeftSmall; // Image buffer ID(monochrome).
KIL_ID HainBuf fRightSmall: II Image buffer ID (monochrome).
MIL_ID LeftSASImgFrag; // Image fragment from left stereo image
HIL_ID RightSASImgFrag; 11 Image fragment from right stereo image

11 Overrides
11 ClassVizard generated virtual function overrides
//«AFX.VIRTUAL(CRtsa2App)
public:
virtual BOOL InitlnstaneeO;
//»AFX.VIRrUAL

11 Ifl^lementation

//<-CAFX.HSG(CRtsa2App)
11 NOTE - the ClassVizard will add and remove member functions here.
// DO NOT EDIT what you see in these blocks of generated code !
//»AFX_KSG
DECLARE J1ESSAGE_HAP()
>:

/////////////////////////////////////////////////////////////////////////////

//■Hafx.insert_location»
// Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // !defined(AFX.RTSA2JI..9BDE196F.F4D7.11Dl.A767.006008179i02..INCLUDED.)

A.6 Rtsa2.cpp
// Rtsa2.cpp : Defines the class behaviors for the application.
//

#include "StdAfx.h**
finclude ''Rtsa2.h"
tinclude •'Rtsa2Dlg.h''
#include "StereoDlg.h"
#include "shlibdefs.h"
#lnclude "SendCliComnand.h"

/•••STEREO HEAD INCLUDE FILES^*^/
#include<process.h>
#include"rtsa .h"
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// UE NEED TO POT THIS SOHEVHERE
extern unsigned ..stdcall ApprovalCheck(void »parains);

#ifdel .DEBUG

#define new DEBUGJfEV

#undef THIS.FILE

static char THIS.FILE[] = ..FILE..;
ftendif

/////////////////////////////////////////////////////////////////////////////
// CRtsa2App

BEGIN.KBSSAGE.HAP(CRtsa2App, CWinApp)
//WAFX.MSG.MAP (CRtsa2App)
// NOTE - the ClassVizard will add and remove mapping macros here.
// DO NOT EDIT what you see in these blocks of generated code!
//»AFX.MSG
OH.COMHANDdDJlELP, CHinApp: :OnHelp)
END.HESSAGE.KAP()

/////////////////////////////////////////////////////////////////////////////
// CRtsa2App construction

CRtsa2App: :Clltsa2AppC)
<
// TODO: add construction code here,
// Place all significant initialization in Initlnstance
nUserViev n 0;

nMethod ° 0;

pStereoHode NULL;
// pPopUpHode NULL;
>

/////////////////////////////////////////////////////////////////////////////
// The one and only CRtsaEApp object

CRtsa2App theApp;

/////////////////////////////////////////////////////////////////////////////
// CRtsa2App initialization

BOOL CRtsa2App::Initlnstance()
•C
if (lAfxSocketlnitC))

<
AfxHessageBox(IDP_SOCKETS.INIT_FAILED);
return FALSE;

>

If Initialize OLE libraries ,

if CAfxOlelnitO)

<
AfxHessageBoxClDP_OLE.INIT.FAILED);
return FALSE:

>

AfxEnableControlContainerO;

// Standard initialization
// If you are not using these features and vish to reduce the size
// of your final executable, you should remove from the following
// the specific initialization routines you do not need.

#ifdef .AFXDLL

EnableSdControlsO: // Call this when using HFC in a shared DLL
#else

EnableSdControlsStaticC); // Call this when linking to HFC statically
#endif

// Peorse the connnand line to see if launched as OLE server
if (RunEmbeddedO 1 1 RunAutomatedC))
{
// Register all OLE server (factories) as running. This enables the
// OLE libraries to create objects from other applications.
COleTen^lateServer::RegisterAllC);
>
else

// When a server application is launched stand-alone, it is a good idea
// to update the system registry in case it has been damaged.
COleObjectFactory::UpdateRegistryAll();
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// Allocate an application
HappAlloc(H_DEFAULT,ftHilApplieation);
// Allocate a systeo

HsysAlloc(H_SYSTEM.SETUP,H_DEF.SYSTEH_NUM,H.COHPLErE,itHilSystem);

It Allocate a display
HdispAllocCMilSystem, H.DEFAULT, MJ)ISPLAY_SETIIP, HJ)EFAULT, AHilDisplay);

// Allocate a second display
HdispAllocCHilSysteB, H.DEFAULT, M.DISPLAY_SETUP» H.DEFAULT, AHilDisplayl);

// Inquire nusber of digitizers available on the system
HsysInquireCHilSysteffl,H.SYS^IGlTIZER.NUH,&HufflberOfDigitizer):
// Digitizer is available
if (NumberOfDigitizer)
<
it Allocate a digitizer
KdigAlloeCMilSystem»MJ)EFAULT»H.CAMEPA.SETUP,M.DEFAULT,ftKilDigitizer):
// Stop live grab when vindov is disable

MsysControl(MilSysteo»H_STQP.UVE.GRAB_VllEN.DISABl£D»H.ENABLE);
tt Inquire digitizer informations

SizeX = KdigInquireCHilDigitizer,ICSIZE_X»H_NUU.):
SizeY B HdigInquire(MilDigitizer,M.SIZE_Y,>IJlULL);
Band » HdigInquireCHilDigitizer,H.SlZE_BAND»HJIULL);
>

tt This is vhere to change the input channel that is synchronized since the
tt master sync may not cone from the frame grabber.
MdigChannelCHilDigitizer» H.CHI);

Buf ferAttributesBM.IKAGE't'M.DISP^H.GRAB;

tt Allocate a buffer
BuffID B MbufAllocColorCHilSystem, Band, 640L, 480L, 8-i-M.tJNSIGNED, BufferAttributes, AHillmage);

BufflDl « NbufAlloc2d(HilSystem, 640L, 480L, B+H.UHSIGNED, Buff erAttributes, AHillmagel);
BuffID2 B HbufAlloc2d(HilSystem. 640L, 480L, 8-t-H.UNSIGNED, Buff erAttributes, AHilImage2>:

BufflDLeftSmall > HbufAlloc2d(MilSystem, 320L, 240L, S+H.UNSIGHED, Buff erAttributes, ftHillnageLeft);
BufflDBightSmall ̂  HbttfAlloc2d(MilSystem, 320L, 240L, 8-fM.UNSIGNED, Buff erAttributes, AHillmageRight);

HainBuffLeft » KbufAlloc2d(HilSy8tem, 640L, 480L, 84-M.UNSIGNH>, BufferAttributes, ftHilXmagel);
HainBuffRight « KbufAlloc2d(HilSystem, 640L, 480L, 8+H_T]NSIGNED, BufferAttributes, ftHilImage2);

HbufAlloc2d<HilSystem, 320L, 240L, S+H.UNSIGNED, BufferAttributes, AKainBuffLeftSmall);
HbufAlloc2d(MilSystem, 320L, 240L, 8-*-M.tJNSIQfH>, BufferAttributes, AMainBuffRightSmall);

tt Allocate a temporary memory space for image fragments to be sent to the
tt stereo autoscan server

HbufAlloc2dCHilSysteB, 160L, 160L, 8-t-H.UNSIGHED, BufferAttributes, ftLeftSASImgFrag);
HbufAlloc2d<HilSy8tem, 160L, 160L, 8-i>H_UHSIGNH>, BufferAttributes, ARightSASIrngFrag);

/•••STBIEO HEAD LOCAL VARIABLES***/
struct pt.stat.struct 'pt.struct;
stanict sl.stat.struct *lsl_8truct,*rsl_8truct;
struct Irf.stat.struct *lrf.struct;

unsigned int pt_id,l8l.id,rsl_id,lrf.id;
int pt.flag,lsl.flag,r8l.flag,lrf.flag;
/•••••••»«»••«««••■««■•»«•»»•««•»•*•/

/***EHVISION LOCAL VARIABLES***/
CString CliCmd;
CString CliRsp;
/•«•«»««•••••••••••••*««•••■■■•«/

/•••STEREO HEAD—MEMORY ALLOCATION***/
/* Allocate memory for status array */
8PT.Stat«(long int **)calloc(3,8izeof(long int *));
nPT.Stat[0]'ttFT.Stat[l]"Clong int •)calloc(13,sizeof(long int));
aPT.Stat123"nPT.Stat[1]+6;

/* Allocate memory for left lens status array */
nLSL.Stat^dnt «)calloc(6,sizeof(int));

/* Allocate memory for ri^t lens status array */
nRSL.StatB(int *)calloc(6,sizeof(int));

/* Allocate memory for pan/tilt status structure */
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pt_8tructs(pt_stat.8truet «)ealloc(l.sizeof(pt.stat.struct));

/* Allocate memory for LSL status structure »/
l8l_struct«(sl.stat_struct «)calloc(l,sizeof(sl.stat.struct));

/* Allocate memory for RSL status structure */
rsl_struct'(8l_stat.struct «)calloc(l,sizeof(sl.stat„struct))!

/• Allocate memory for LRF status structure »/
lrf_struct«<lrf_8tat_struct •)calloc(l ,sizeof(Irf_stat_struct));

/a**STER£0 HEAD—SEBIAL PORT ALLOCATION AND INITIALIZATION***/
/* Open/Initialize the pan/tilt unit «/
pan.tilt pt.control(2,3 »nPT_Stat);
nPT.Control<:^t.control;

/* Open/Initialize the left servo-lens »/
servo.lens lsl.controlC4,nLSL_Stat):
xiLSL.Control'Alsl.control;

/• Open/Initialize the right servo-lens «/
servo.lens rsl.control(5»nRSL.Stat);
nRSL.Contrel«to:sl.control;

/* Open/Initialize the LRF */
laser.range Irf.controKl);
nLRF_Control°Alrf.control;

/« Clear status thread termination flags »/
pt.flag°lsl.flag°rsl.flag"lrf.flag°l;

/***STSIE0 HEAD—ASSIGN STATUS STRUCTURE KEHBB^ •**/
/• Assign status structure class pointers •/
pt.struct->pt.stat.clas8"nPT.Control;
l8l.struct->sl.8tat.elassBnLSL.Control;
rsl.struct->8l.8tat.clas8^iBSL.Control;
Irf.struct->lrf.stat.class=nLRF.Control;

/* Assign status structure status matrix pointers «/
pt.struct->pt.stat.array=nPT.Stat;
lsl.struct->sl.stat_array«niLSL.Stat;
rsl.8truct->8l.stat.array°nRSL.Stat;
Irf.struct->lrf.stat.val=to»LRF.Stat;

/* Assign status structure thread termination flags */
pt.struct->pt.tenn.flag«Apt.flag;
l8l.strttct->sl.tezm.flagBhlsl.flag;
rsl.struct->sl.term.flagBftrsl.flag:
Irf.struct->lrf.term.flag=&lrf.flag;

// Must be before statixs monitor threads
// Initiallize the socket for sending CLI commands to Envision
nSoeketDesc = InitCliSocketO;

/««*STEREO HEAD—THREAD OFF STATUS MONITOR***/
/* Pan/Tilt status thread •/
.beginthreadexCNULL»0,get.pt.status, (void *)pt.struct,0,J^t.id);
/* Left ServoLens status thread •/
.beginthreadex(NULL,0,get.8l.statu8, (void »>lsl.struct,0,ftlsl.id);
/* Right ServoLens status thread •/
.beginthreadex(NULL,0,get.sl.status»(void *)rsl.struet»0,krsl.id);
/« Laser Range Finder status thread */
.beginthreadex(NULL,0»get.lrf.8tatus»(void *)lrf.struct,0,ftlrf.id);

// Initialize cameral calibration memory
CaseraCal"(float *«)calloc(2,sizeof(float *));

// Set '^e envision name counter to zero

//(Someone changed this to a 2, I changed it back (?)) SEE 5-21-99
seq = 0;

11 Pipe, elbow, and tee running counts, used for usemame

PipeCnt ° 0;
TeeCnt • 0;

ElbCnt - 0;

CustCnt = 0;

RealboldTool "0; //at the very beginning, the robot is holding nothing
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firstcheck » 1; // vill be the lirst tisie to check the plan

/// *««*•••«•••»«•»••••«••«

/// »• File Open Engine ••
III *«•»««••••••••«•««««•««

11 Popup Filenane

// Parse coanDand line for standard shell coomands,
CConnnandLinelnfo cadlnfo;
ParseConnandLineCcadlnfo);

file open

CString ConnandFeature » cmdlnfo.a.strFileNaae;

if (ConmandFeature !»

FileToOpenFlag = TRUE;
FileToppenAtStartup = ConnandFeature;
>

else

<
>

/// n END File Open Engine

// Point the AutoScan Parts list pointer
pAutoscanPartListsftAutoscanPartList;

II ••STEREO HEAD—START CONTROL DIALOG**
pStereoHode « new CStereoDlg;
pStereoHode->Create<IDD_STER£OJ>IALOG,NULL);

II nodaless dialog box — stereo head control vindov

II »»Main Program Vindovs (Vith Menu)**
CRtsa2Dlg dig;
m.pHainVnd » ftdlg;
int nResponse ̂  dlg.DoKodalO;
if (nResponse == IDOK 1 1 nResponse=IDCANCEL)
<
II •••«»•«* Code here to handles when the dialog is dismissed vith OK n

/•••ST^tEO HEAD—RETURN TO HOME***/

nPT_Control->pan.vel.scale(l);
nPT_Control->tilt.vol_scalo(l);
nPT.Control->pan.abs(0,nPT.Stat);
nPT_Control->tilt_abs(0,nPT_Stat);
nI^L_Control->zoom(Def_Zoom,nLSL_Stat);
nLSL_Control->focus (Def ̂ocus ,nLSL^tat);
nLSL_Control'->iris (Def.Iris ,nLSL_Stat);
nRSL_Control->2oom(Def_Zoon,nRSL_Stat);
nRSL_Control'>focus (Def.Focus,nRSL_Stat);
nRSL.Control->iris(Def.Iris,nRSL.Stat);

II Destroy Stereo Control Vindov
pStereoMode->De8troyVindov();

/•••STEREO HEAD—FREE MEMORY^**/

free(nPT.Stat[0]);
freeCnPT.Stat);
free(nLSL.Stat);
free(nRSL.Stat);
free(pt.struct);
free(lsl.struct);
freeCrsl.struct):
freeClrf.struct):
free(CameraCalCoj);
free ((^eraCal [1] );
free(CameraCal);

net.close.socket( nSocketDesc );
>
else

•C
AfxHessageBozCI should have Quit by Nov", MB.OK, NULL);
}

II Since the dialog has been closed* return FALSE so that ve exit the
II application* rather than start the application's message pus^.
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return FALSE;

>

void CRtsa2App: :ASClient()

A.7 CutSelect.h
#il !dofinGd(AFX.CUTSELECT.H._129F4F8F.2D7D.llD3.8718.00C04FA3SF00..INCLtJDED.)
#definG AFX.CirrSELECr_H,,129F4F8F.2D7D.llD3.8718.0OCO4FA35F00._INCLUDED.

#iiiclude "EndPtJlction_Struct.h"

//#include "dllist.struct.h"

#if JISC.VER > 1000

#pragiDa once
#exidi£ // _MSC_VER > iOOO
// CutSelect.h : header file

//

/////////////////////////////////////////////////////////////////////////////
// CCutSelect dialog

class CCutSelect : public CDialog
i
it Construction
public:
struct End.point » ptr.EndPt; // pointer to the nevly created end point
CString pros^tKsgStr;
int selectedCutPntNo ; // to judge hov sany cutting points have been selected
char H8gStr[2S6]; // to store the prompt information
char HsgStrlC40];
char HsgStr2C30];
char MsgStrSCSO];
char HsgStr4[30];
CCutSelect(Cthid* pParent = NULL); II standard constructor

// the position and orientation of the base frame of the model
double baseX;
double baseY;

double baseZ;

double baseR;
double baseP;
double baseYav;

double rll;

double rl2;

double rl3;

double rl4;

double r21;
double r22;

double r23;

double r24;

double rSi;

double r32;

double r33;
double r34;
double all;

double al2;
double al3;

double ai4s; // start point
double al4f; // final point
double a21;

double a22;

double a23;

double a24s:
double a24f;

double a31;

double a32;

double a33;
double a34s;
double a34f;

CString ENVpartname;
CString devName;
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float transPosSel; // Translation along x-diroction of cutting plane fraae
II fros original pipe base fraae
float rollPosSel; // Roll around x-direction of cutting plane fraae
// froa original pipe base fraae
float pipeLen; // Selected pipe length

void * ptr; // used to traverse the linked list
int firstPnt; // a label to judge if the selected point is the first cutting point

char buffer [20]; // used for test
int flag: // used for test

// Dialog Data
//■[■CAFX.DATA(CCutSolect)
enuB < IDD = IDD.CUTPNTSELECT >;
int B.PartSelection;
CString n.CutPtKo;
int B_ToolRadlo;
CString a.Pointlnfo;
CString B_xCoord;
CString B.yCoord:
CString B.zCoord;
//»AFX.DATA

// Overrides
// ClassVizard generated virtual function overrides
//•[■CAFX_VIRrUAL(CCutSelect)
public:
virtual BOOL Create (LPGTSTR IpszClassNaae, LPCTSTR IpszVindovNaae, DtfORD dvStyle, const RECTA rect,

CVnd* pParentVnd, UINT nID» (^eateContext* pContext = NULL);
protected:
virtual void DoDataExchange<CData£xchange« pDX); // DDX/DDV support
//»AFX.VIRTUAL

II lapleaentation
protected:

// Generated aessage aap functions
//«APX,MSG (CCutSelect)
afxjDsg void OnCloseupPartselectO;
afx.jBsg void CnDropdovnPartselectO;
virtual void OnCanceK);
virtual void OnOKO;
virtual BOOL OnZnitDialogO;
afx^Bsg void OnTranspbsO;
afxjssg void OnTransnegO;
afx.^g void OnRotcvC);
afx_msg void OnRotccvO;
afx_DSg void OnNextptButtonO;
afx_Dsg void OnPrevpntButtonC);
//»AFXjeG
DECLARE.HESSAGE JiAP C )
>:

//t-CAFX_INSERT.LOCATION»
// Microsoft Visual C-m- will insert additional declarations iamediately before the previous line.

#eadif // !defined(AFX_CUTSELECT.H_129F4F8F.2D7D.ilD3.8718_00C04FA35Fa0_.IHCLUDED.)

A.8 CutSelect.cpp
// CutSelect.cpp : iapleaentation file

#include "stdafx.h"
tinclude ''Rtsa2.h*'
#include "CutSelect.h"
tinclude "SendCliCoaaand.h"
tinclude "aath.h"
tinclude "offset.h"

tifdef .DEBUG
tdefine new DEBUGJtEV
tundef THIS.FILE
static char THIS.FII£[] » ..FILE..;
tendif

/////////////////////////////////////////////////////////////////////////////
// CCutSelect dialog
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CCutSeleet::CCutSeleet(CWnd« pParent /•sNULL*/)
: CDialogCCCutSeleet::IDD» pPaxent)
<
//•C<AFX.DATA.INrr(CCutS0loct)
a.PartSelection a -i;

n„CutPtHo a .TCPlease select cutting point 1");
D_TcolBadio « -1;

a.Pointlnfo =
a.xCoord «
a.yCoord = .TC");
a_2Coord n

//»AFXJ)ATA.INIT

>

void CCutSeleet: :DoDataExchangeCCDataExchange* pDX)
<
CDialog::DoDataExchange(pDX);
//{{AFXJ)ATAJttP(CCutSelect)
DDX.CBIndex(pDX, IDC.CUTPART.SELECT, a.PartSelection);
DDX_Text(pl>X, IDC.CUTPTHO^IT, a.CutPtNo);
DDX.Radio(pDX, I1>C_SAV.RADI0» a_ToolBadio);
DDX.Text(pDX, IDCJ»OINTINFO_EDIT, a.Pointlnlo);
DDX.TextCpDXf IDCJCCOORD.EDIT, a_xCoo]^);
DDX.Text(pDX, IDC.YCOORD.EDIT, m^Coord);
DDX.Tezt(pDX« XDCJSCOORD.EDIT, B.zCoord);
//»AFXJ)ATAJttP
>

BEGIN_HESSAGEJiAP(CCutSelect, CDialog)
//<'CAFXJ4SG_HAP(CCutSelect)
ON_CBN_CLQSEUP(IDC.CUTPART_SELECr, OnCloseupPartselect)
ON.CBN.DROPDDVH CIDC.CUTPART.SELECr» OnDropdovnPartselect)
ON.BN_CLICKED(ZDC.TRANSPOS, QnTranspos)
0N_6N_CLICKED(IDC.TRANSNEG, QnTransneg)
0N_BN.CL1CKED(IDC.R0TCW, OnRotcw)
0K_BN.CLICKED(IDCJ10TCCW, OnRotccw)
DN.BK.CLICKED(IDC_NEXTPT.BinTON, OnNextptButton)
ON.BN.CLICKED(IDCJ>REVPMT.BUrrON, OnPrevpntButton)
//»AFX.HSC„MAP
END_HESSAGE.KAP()

/////////////////////////////////////////////////////////////////////////////
// CCutSeleet aessage handlers

BOOL CCutSeleet::CreateCLPCTSTR IpszClassNaae, LPCTSTR IpszVindovNaae, DWORD dvStyle, const RECTA reet»
CVnd* pPaxentWod, UINT nID, CCreateContext* pContext)

i
return CDialog: :Create(lDD» pParentVnd);
>

BOOL CCutSeleet:lOnlnitDialogC)

CDialog::OnInitDialog();

lirstPnt "1; it will select the first point

B_ToolRadio » 0; // Set the default cutting aode as saw
OpdateData (FALSE):

transPosSel » 0;

rollPosSel n 0;

flag " 0;

// Fill listing in coabo box of all parts in KasterPartList database

POSITION SearchPos;

struct objectlnfo ObjListEl;
struct objectlnfo 'pObjListEl:

SearchPos n (((3ltsa2App«)AfxGetApp())->HasterPartList.GetHeadPositioii();

vhileCSearchPosfaHULL)

<
ObjListEl = (((nitsa2App«)Afx(tetApp())->MasterPartList.GetNext(SearchPos):

pObjListEl a ftObjListEl;
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CComboBox* pPaxtBox « (CComboBox*) GetDlgltemCIDG.CUTPART.SELECTr);
pPaxtBox'->AddStrixig(pQbjListEl->Usernaao):
>

// XFU adds on 07/06/99: to exhibit the prcopting vords

selectedCutPntNo "1; // the next selected cutting point will be point
UpdateData(FALSE);

return TRUE; // return TRUE unless you set the focus to a control
// EXCEPTION: OCX Property Pages should return FALSE

>

void CCutSelect::OnCloseupPartselect()
{

int i; j
char eliMsgC503> coordStrCSO], seqNoClO];
struct objectlnfo ObjListEl;
struct objectlnfo* pObjListEl;
POSITION SearchPos;

CString cliCDd, resp;

// Get user selected device from coabo box (unless no parts are shown in list)

UpdateData(TRUE);

if(a.PartSelection -1)

// Count up to the "a.PartSelection" eleaent in the master part list to get selected part

SearchPos ° C«nitsa2App«)AfxGetApp())->HaaterPartList.GetHeadPosition();

for (i^; i<a_PartSelection; i-^)
{
((CRt8a2App*)AfxGetAppC))'>Ma8terPartList.GetNext (SearchPos);
>

ObjListEl e ((CRtsa2App«)AfxGetApp())->MasterPartList.GetNext(SearchPos);
pObjUstEl » AObjListEl;

ENVpartnaae n pObJLi8tEl->ENVpart;

pipeLen » pObjListEl->len;

// Indicate to user which part was selected (by rendering red)

sprintf(cliMsg»"SEr * ENVpartnaae COLOR TO SRED");
SendCliCoBBand(cliMsg, ((CRtsa2App«)AfxGetApp())->nSocket0e8c);

// Detexnine what the naae will be when the cutting plane is inserted into Envision
// (Equivalent to first unused "Dunay#")

((CRtsa2App*)AfxGetApp())->8eq ° 0;

do

<
(((CRtsa2App*)AfxGetApp 0)->seq)++;
sprintf (seqNo,''Xd", (( (CRtsa2App*)AfxGetApp())->seq));

if (((CRtsa2App*)AfxGGtApp())->seq !- 1)
devNaae ° ''DunBDy#''4-(CString)8e(^o;
else

devNaae ■= "Ouanny";

sprintf(cliHsg,"INQUIRE DEVICE '"'HlevNaBe+"' RENDER");
resp B SeadCliConBand(cliMsg,(((JRtsa2App*)AfxGetApp())->nSocketDesc);

// while test for device existence is true, continue in loop
// (existence tested by Inquiring render property, assumes part default rendering as '$flat')

> vhile(!resp.Compare("0: $flat;"));

// Retrieve cutting plane, position it coincident to the pipe frame, and make it red, transparent

sprintf(cliKsg,"RETRIEVE PART 'templates/cutPlane'");
resp > SendCliCoBaand(cliMsg,((CRtsa2App*)AfxGetApp())->nSocketDesc);
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cliCnd « "SET PART + devNan© + ":cutPlane' RENDER TO $TRA11SPARENT";
resp " SendCliCoBmasdC cliCiDd,((CRtsa2App*)AlxGdtApp())->nSocketDesc);

cliCxBd ° "SET PART *" *■ devNane * ":cutPlane' COLOR TO $RED":
resp B SendCliCoBmandC cliCnti,((CRtsa2App*)AlxGetApp())->xiSocketD6sc);

8print;f(coordStr,")'..2f, r,.2I, %.2i, X.2f, %.2t,
pObjLlstEl->pos.x, pObjListEl->pos.y, p0bjListEl->pos.2,0,0,0)5
cliCmd = "PLACE PART + devHane + ":cutPlane» AT COORD " + CString(coordStr);
resp = SendCliCoBS&azidC cliCDd,((CRtsa2App*)A£xGetApp())->nSocketDesc);

sprdntf(coordStr,"X'2f, 5i.2f, y..2f",p0bjListEl->oint.y, pObjListEl->ornt.p, pObjListEl->ornt.r);
cliCad a "ROTATE PART '" + devNaine + ":eutPlane' TO " + CStrisgCcoordStr) + " IN l"j
resp a SendCIiCommandC cliCmd»(CCRtsa2App«)AfxGetApp())->nSoeketDesc);

cliCnd » "UPDATE GRAPHICS":
resp a SendCliCoiinBasd( cliGDd,(CCRtsa2App*)AlxGetApp())->nSocketDesc);

baiseR a pObjList£I->omt.r:
baseP a pObjList£l->omt.p;
baseYav « pObjListEl->onit.y:
baseX a pObjListEl->pos.x;
baseY » pObJListEl->pos.y;
baseZ a pObjListEl->pos.z:

UpdateData(FALSE):
>

void CCatSeleet: :OziDropdovnPartseIect()
{

int i;
POSITION SearehPos;

char cliMsg[50]:
struct objectlnlo ObJListEl:
struct objectlzuCo* pObJListEl:
CStriXLg resp;

UpdateData(TRUE);

transPosSel ■ 0;

if(n.PartSelection !» -1)
{
SearehPos » (CCRtsa2App*)AfxGetApp())->MasterPartList.GetHeadPosition();

lor (1*0: i<iD.PartSelection; i-M*)

<(CRtsa2App*)AlxGetApp())->MasterPartList.GetNext(SearchPos):
>

ObjListEl a ((CRtsa2App*)AlxGetApp())->HasterPartList.GetNext(SearchPos):
pObjListEl = AObjUstEI;

ENVpartnaae = pObjLlstEl->ENVpart:

// Turn oil selection indicator (return to yellow rendering)

sprintf(clDlsg,"SET EKVpartnane * -* COLOR TO SYELLOV);
SendCliCoosandCcliHsg, (CCn(t8a2App»)AlxGetAppC))->nSocketDesc);

// Delete cutting plane object Iron Envision aodel

sprintl(cliMsg»"DELErE PART * devNaae ":cutPlane'"):
resp a SettdCliCoBmiand(cliHsg,(CCRt8a2App*)AlxGetApp())->nSocketDesc);

>
>

void CCutSelect::QnCancel()
<
char cliHsgCSO];
(String resp;

it Delete cutting plane object Iroo Envision aodel

sprxntKcliHsgf"DELETE PART *" * devNane + ":cutPlane»");
resp a SendCliCosimand(cliHsg,((CRtsa2App*)AlzGetApp())->nSocketDesc):
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//AlxMessageBox(resp);

// Turn ofl selection indicator (return to yellow rendering)

sprintf(cliHsg«''SEr * EKVpartnasie * COLOR TO $YELLOW");
SendCliCoBaandCcliMsg, ((CRtsa2App«)AfxGetApp())->nSocketDesc);

CDialog::OnCancel():
>

void CCtttSelect::OnOK() // if the "Finish" button is pressed (Be careful: not the "OX" button), XFU
<
char cliHsgtSO];
CString resp;

if (IfirstPnt) // if there are sose end points in the list
<
( ((CRtsa2App«)AfxGetApp())->EndPtLi8t ).List = ( (((3ltsa2App*)AfxGetApp())*->End?tList ).tespList;

// the operator hits the "Finish" button—
// that is to say: the operator is satisfied with the selected points, then the teoporary

// list is used as the foznal list

((CRtsa2App*)AfzGetApp())'->firstcheck « 1; // will be the first tine to check the new plan
>

// Save cutting plane location infoxaation...

// Delete cutting plane object fron Envision aodel

8printf(cliHsg,"DELETE PART »" + devNane + ":cutPlane'");
resp B SendCliCoaimand(cliKsg,((CRtsa2App*)AfxGetApp())->nSocketDesc):

// Turn off selection indicator (return to yellow rendering)

8printf(cliHsg,"SEr *" -t- BlVpartnane * "* COLOR TO SYELLOV");
SendCliCoamand(cliHsg, ((CRtsa2App*)AfxGetApp())->nSocketDesc);

CDialog::OnOK();
>

void CCutSeleet::0nTranspo8()
{
char cliHsg[50];
CString resp;

// Send eonmand to translate cutting plane in Envision (uses a lOna translation)
// Limit notion so cutting plane renains on pipe

if (transPo8Sel<>ipipeLen)

sprintf(cliHsg,"TRAKSLATE PART ••• devNane * ":cutPlaue' BY 0,0,10 IN 1");
resp - SendCliCo8m)and(cliHsg,((CRtsa2App»)AfxGetApp())'>nSocketDesc)!

sprintf(cliHsg,"UPDATE GRAPHICS");
resp B SendCliCo!iiaand(cli)lsg,(((Sltsa2App*)AfxGetApp())->nSocketDesc);

transPo8Sel-t-°10;

>
>

void CCutSelect: rOnTransnegO
{
char cliKsgCSO];
CString resp;

// Send command to translate cutting plane in Envision (xises a lOmm translation)
It Limit motion so cutting plane remains on pipe

if (transPosSel>"0)

sprintf(cliHsg,"TRANSLATE PART '" -t- devName 4 ":cutPlane' BY 0,0,-10 IN 1");
resp " SendCliConmand(cliHsg,((CRtsa2App«)AfxGetApp())->nSocketDesc):

sprintf(cliM3g,"UPDATE GRAPHICS");
resp n SendCliConmand(cliMsg,((CRtsa2App«)Afx(»etApp())->nSocketDesc); .

transPosSel-iBlO;

>
>
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void CCutSelect::OoRotcv()

{
char cliMsg[50];
CString reap;

// Send command to translate cutting plane in Envision (uses a 10mm translation)

sprintlCcliHsg,"ROTATE PART *" + devName + "icutPlane* ABOUT Z.AXIS BY S IN 1");
resp ° SendCliCoBimand(cliHsg»((CRtsa2App«)AlxGetApp())->nSocketDesc);

sprintlCcliHsg,"UPDATE GRAPHICS");
resp n SendCliCommandCcliKsg,((CRtsa2App*)AlxGetApp())->nSocketDesc);

rollPosSel+°S:

>

void CCutSelect:: OnRotccvC )

<
char cliHsgESO];
CString resp;

// Send command to translate cutting plane in Envision (uses a 10mm translation)

sprintlCcliHsg,"ROTATE PART + devName + "rcutPlane' ABOUT ZJUtIS BY -S IN 1");
resp ° SendCliCommand(cliKsg,((CRtsa2App*)AlxGetApp())->nSocketDesc);
//AlxHessageBoxCresp);

sprintlCcliHsg,"UPDATE GRAPHICS");
resp " SendCliCcmmandCcliKsg,CCCRtsa2App*)AlxGetAppC))«'>nSocketDesc):

rollPosSel-°5:

>

If XFU added on 07/06/99

void CCutSelect::OnNeztptButtonC)
{
ft save the selected cutting point position and orientation inlozmation to the linked list

UpdateData(TRUE);

il (lirstPnt)
( CCCRtsa2App*)AlxGetAppC))->EndPtList ).tenpList °

C  (CCRtsa2App«)AlxGetAppC))->EndPtList ).nev_dllist();
// create a nev linked list: End Point List

lirstPnt s 0; ft the subsequent points are not the lirst point any more

// Enable the " < Previous point " button
GetDlgltemC 10CJ>B£VPNT.BUTT0N )->EnableVindovC TRUE );

rll ■> co8CbaseR)*cosCbaseP);
rl2 » cos(baseR)«8inCba8eP)esinCbaseYatf) - sinCbaseR)*cos(baseYav);
rl3 B cosCbaseR)*sinCbaseP)*cosCbaseYav) ^ sinCbaseR)*sinCbaseYav);
rl4 = baseX;
r21 = sinCba8eR)«'eosCbaseP);
r22 = sinCbaseR)*sinCbaseP)asinCbaseYav) ^ cosCbaseR)acosCbaseYav);
r23 ° sinCbaseR)»sinCbaseP)»cos(baseyav) - cos(baseR)*sinCba8eYav);
r24 B baseY;
r31 ■ -sinCbaseP);
r32 = cosCbaseP)*sinCbaseYav);
r33 B cosCbaseP)*cosCbaseYav);
r34 B baseZ;

all B rllacosCrollPosSel);
al2 B -rllasinCrollPosSel) rl2«cos CrollPosSel);
al3 B rl3;
al4s r rll«Cco3CrollPosSel)*T00LEEJC - sinCrollPosSel)*TOQLEE.Y ••• CENTERT0T00L*cosCrollPosSel))

4- rl2«CsinCrollPosSel)aT00LEE_X 4- cosCrollPosSel)»TOOLEE_Y 4- CENTERTOTOQLasinCrollPosSel))
4- rl3*CT00LEE_Z4transPo8Sel) 4- rl4:

al41 B rll*CcosCrollPosSel)*TOOLEEJC - sinCrollPosSel)*CTOOLEE.Y-CENTERTOTOOL))
4- rl2*CsinCrollPosSel)*T00LQJC 4 cosCrollPosSeDaCTGOL^.Y-CENTBlTOTOOL)) -

4- rl3«(T00LQ_Z4transPosSel) 4- rl4;
a21 B r21*eeaCrollPosSel) 4 r22«3inCrollPosSel);
a22 B -r21*8in(rollPosSel) 4 r22*cosCrollPosSel);
a23 B r23;
a24s B r21*Ccos(rollPosSel)»T00LEE_X - sinCrollPosSel)«TOOLEE.Y 4 CENTERT0T00L*cosCrollPosSel))

4 r22«CsinCrollPosSel)*T00LEE.X 4 cosCrollPosSeDaTOOLEE.Y 4 CEHTERTOTOOL*sinCrollPosSel))
4 r23«CT00LEE_Z 4 transPosSel) 4 r24;
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a24f ° r21*(cos(rolXPosSel)»T00LEE_X - sin(rollPosSel)»(TOOLEE.Y-CEHTERTOTOOL))
+ r22*(sin(rollPosSel)*7001.^J( cos(rollPo8Sel>*(T00LEE_Y-CENTERT0T00L))

+ r23*(T00LEE^ + transPosSel) r24;
ei31 a r31»cds(roXlPosSel) r32*sin(rollPosSel);
a32 » -r31*8inCroXlPosSel) r32*cos (roXXPosSeX);
a33 ■= r33;
a34s a r31*(cos(roXXPosSeX)*T00LEEJC - sin(roXXPosSeX)»TOOLEE_Y CENTERTOTOOLveosCroXXPosSaX))

+ r32»(sin(roXXPosSeX)*T00LEE.X + cosCroXXPosSeX)*TOOLEE_Y + CENTERTOTOOL»sin(roXXPosSei))
r33*(T00LEE.Z transPosSeX) r34;

a34f a r31*(cosCroXXPosSeX)*T00L£EJC - sin(roXXPosSeX)*CTOOLEE.Y-<!EinERTOTOOL))
+ r32*(sin(roXXPosSeX)*T00LEE_X * cosCroXXPosSeX)«CT00LEE_Y-K31TERT0T00L))

•f r33*(TOOLEE.Z + transPosSeX) r34;

ptr.EndPt » new End.point; // create a new end point

ptr.EndPt->teXop » 0; // not a teXeoperaticn
ptr.^dPt->is.via » 0; // this is a cut point, not a via point

ptr_EndPt->hoXd.tooX « Bi_TcoXRadio -*>1; // the appropriate tooX lor this cut point

ptr_EndPt->coord_x » al4s;
ptr_EndPt->coord_y ■ a24s;
ptr_EndPt->coord.z ° a34s:

ptr_EndPt->roXX » atan2(a21, all);
ptr.£ndPt->pitch « atan2(>a31, 8qrt(a32«a32 * a33*a33));
ptr_EndPt->yav » atan2(a32, a33);

( ((C3ltsa2App*)AlxGetApp())~>EndPtList ).dXX.append( ( ((CRtsa2App«)AlxGetApp())->EndPtList ).teapList,
(void *) ptr.EndPt); // append this end point to the End Point List

// update the text (prompting vords)

seXectedCutPntNoM-; // update the cutting point number
sprintKHsgStr, "PXease seXect cutting point Xi", seXectedCutPntHo);
n_CutPtNo a (CString)HsgStr!

UpdateData(FALSE>;

// update the point coordinate inlormation
sprintKHsgStr1, "Point Xi information:", seXectedCutPntNo-1);
m.PointInlo a (CString)MsgStrl;
sprintl(MsgStr2, "XS.lXl", ptr_EndPt->>coord_x);
m_xCoord a (CString)HsgStr2;
sprintl(KsgStr3, "X8.111", ptr.EndPt->coord,y);
m^yCoord » (CString)HsgStr3;
sprintl(HsgStr4, "X8.1X1", ptr_EndPt->coord.z);
m.zCoord a (CString)HsgStr4;

UpdateData(FALSE);
>

void CCtttSeXect::OnPrevpntButton() // the "< Previous Point" button is hitted

// first destroy the last selected End^point

delete ( (struct End.point «) ((( ((^tsa2App*)AlzGetApp())->EndPtList ).dXX.Xast
( ( ((CRtsa2App«)AlxGetApp()>->EndPtList ).tenpList ))->val) );

// destroy the End.point structure of the last node

( ((CRtsa2App*)AlxGetApp())->EndPtList ).dll.delete.node( ( ((CRtsa2App*)AlxGetApp())->EndPtLlst ).dll_last
( ( ((CRtsa2App*)AfzGetApp())->EndPtList ).teB^Li8t ) ); // destroy the last node itself

// update the text (prox^ting vords)

seXectedCutPntHo—; // update the cutting point number: select the deleted point again
sprintKHsgStr, "Please select cutting point Xi", seXectedCutPntHo);
m_CutPtNo a (CString)HsgStr:

UpdateData(FALSE);

// update the inlorzoation of the last selected point

if ( !( ((CRtsa2App*)AfzGetApp())-'>£DdPtList ).dXl_enpty
( ( ((CRt8a2App«)AfxGetApp())->EndPtU.st ).tempList ) )

// if the list is not es^ty—there is at least one cut point in the list
i
8printf(HsgStrl, "Point Xi information:", selectedCutPntNo-1);
a.PolntInlo a (cstring)HsgStrl;
sprintKHsgStrZ, "X8.1Xf", ((struct End.point •)(( ( ((CRtsa2App«)AfxGetApp())->EndPtList ).dXX.Xast
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( ( ((CRtsa2App«)AlxGetApp())->EndPtList ).tenpLls;t ) )->val))->coord.x );
in_xCoord » (CStriiig)HsgStr2;
sprintlCHsgStrS, "XS-llf, ((struct End.point •)(( ( ((CRtsa2App»)AfxGotApp())->EndPtList ).dll.last

( ( ((CRtsa2App*)AlxGetApp(»->EndPtList ).tenpList ) )->val))->coord_y);
iD_yCoord = (CString)MsgStr3:
spriatf(MsgStr4, "XB.IW, ((struct Ead.point •)(( ( ((CRt8a2App»)AfxC©tApp())->EiidPtList ).dll_last

( ( ((CRt8a2App*)AfxG0tApp())->EadPtList ).tea5>List ) )->val))->coord_z)5
a_zCoord n (CStriog)HsgStr4:

Updat6l}ata(FALSE);
>
else // there is no cut point left so delete all the information exhibition

sprintf(HsgStrl,
sprintf(Ksg;Str2,
sprintf(KsgStrS, "");
sprintl(HsgStr4,

D_PointIn£o » (CString)KsgStrl;
a.xCoord « (CStrlng)HsgStr2;
O-yCoord = (CString)KsgStr3:

a.zCoord = (CString)HsgStr4:
l^ateData (FALSE);

// disable the " < Previous point " button
GetDlgItem( IDC_PREVPHT_BUITON )->EnableWindow( FALSE );
>

A.9 InsertTeleopDLG.h
#if »defined(AFX_INSERTTELE0PDLG_H_B64269D8_B116.11D3_8749.00CO4FA35F0O..IKaUDED_)
#define AFX.IHSEMTELE0PDLGJl„.B64269D8.5116«llD3.8749.00CO4FA35F00.INCLUDED.

#il _HSC_Vni > 1000

#pragma once
#endil // JISC.VER > 1000
// InsertTeleopDLG.h : header file
//

/////////////////////////////////////////////////////////////////////////////
// CInsertTeleopDLG dialog

class CInsertTeleopDLG : public CDialog
{
// Construction

public:
CInsertTeleopDLG(CVnd* pParent > NULL); // standard constructor
int ViaPtlnd; // the index nuaber of the via point
int CutPtInd; // the index number of the cut point
void n ptr; // the pointer used to traverse the linked list
char • PrePntHessage:
char PtlndexES);
struct End.point • pEndPt; // pointer to the nevly created end point

// Dialog Data
//'C{AFXJ)ATA(CIasortTeleopDLG)
enuB { IDD - IDD.INSERTTELEOP.DIALOG >;
int ALpreTeleop;
//»AFXJ>ATA

// Overrides

// ClassWizard generated virtual function overrides
//{{AFX_VIBTUAL(Cln8ertTeleopDLG)
protected:
virtual void DoDataExchange(CDataExchange« pDX); // DDX/DDV support
//»AFX.VIRTUAL

// lapleaentation
protected:

// Generated message map functions
//•({AFXJlSG(CIn8ertTeleopDLG)
afx_msg void OndoseupInsertteleopCoaboO;
virtual BOOL OnlnitDialogO;
virtual void OnOXO;
virtual void OnCancelO;
//»AFX.KSC
DECLARE.KESSAGEJ1AP ( )
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//{{AFX.I1ISERT.IOCATION»
// Microsoft Visual C-m- vill insert additional declarations inmiediately before the previous line.

Sondif // !delined(AHt.INSER'ITELE0PDLGJ.J64269D8.Bii6.11D3.8749.OOC04FA35F0O..INCLUDED.)

A.IO InsertTeleopDLG.cpp
// losertTeleopDLG.cpp : in^leaentation file
//

#include "stdafXeh"

#l&clude "Rtsa2.li''

#ittclude "InsertTeleopDLG.h"

«ifdef .DEBUG

tdefine new DEBUGJfEW

«uiidef THIS_FILE

static char 1HIS.nLE[] - ..FILE..;
«eiidif

/////////////////////////////////////////////////////////////////////////////
// ClasertTeleopDLG dialog

CXasertTeleopDLG: :CIxisertTeleopDLG(C1Aid« pParent /"^NULL*/)
: OlialcgCCInsertTeleopDLG: :IDDp pPare&t)
{
//«AFX_DATA.INrr(CInaertTeleopDLG)
ia.preToleop = -1;
//»AFX.DATA.IHrr

>

void CInsertTaleopDLG: :DoDataExchax)ge(CDataEzcha2ige« pDX)
{
CDialcg: rDoDataExchange (pDX);
//•C{AFXJ)ATA_H«»(CInsertTeleopDLG)
DDX.CBIiidex(pDX, IDC.INSERTTELEOP.COKBO, n.preTeleop);
//»AFX.DATAJ«AP

>

BEGIN.MESSAGEJlAP(CIzisertTeleopDLG, CDialcg)
//•C{AFX.KSG.HAP(CIn8ertTeleopDLG)
ON_CBH.CLOSEUPCIDC.INSERTTEL£OP_(X)HBG , OnCloseupI&sertteleopCoDbo)
//»AFXJBGJ!AP
EHDJSSSAGEJIAPO

/////////////////////////////////////////////////////////////////////////////
// ClnsertTeleopDLG nessage handlers

BOOL ClnsertTeleopDLG::OnInitDialog()
<
CDialcg::OnInitDialog();

ViaPtInd " 0;
CutPtInd " 0;

CCoaboBox* pPreTeleopBox;

for ( ptr n (void •) ( C( ((CRt8a2App«)Afx6etApp())*>EndPtList ) .List)->flink);
ptr (void «) (( ((CRtsa2App*)AfxGetApp())->EndPtList ).List);

ptr n (void •) ( ((Dllist)ptr)->flink) ) // for loop to traverse the end point list
<
if ( ((struct End.point ■)(((Dllist>ptr)-*>val))>>telop ) // if it is teleoperation here
<
PrePntHessage ■ strdup("teleoperation"};
pPreTeleopBox ° (CCcDboBox*) GetDlglteiD(IDC.INSERTrELEOP_COHBO);
pPreTeleopBox''>AddString(PrePntHessage);
>
else if ( ((struct Ehd.point *)(((Dllist)ptr)->val))->is_via ) // this is a via point
<
ViaPtlnd-H.;

PrePntHessage » strd:9("via point ");
.itoa(ViaPtInd, Ptindex, 10);
strcat(PrePatHessage, Ptindex);
pPreTeleopBox " (CConboBox*) GetDlgItem(IDC.IHSERTTELEOP_COHBO);
pPreTeleopBox->AddStxing(PrePntHessage);
>
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else // this is a cut point
•C
CutPtlnd-M-;

PrePntHessage n strdupCcut point ");
.itoa(CutPtInd» Ptindex, 10);
strcat(PrePntHessage, Ptindex);
pPreTeleopBox » (CCoaboBox*) GetDlgItem(IDC,IHSERTTELEOP_COMBO);
pPreTeleopBox'>AddString (PrePntHessage);
>
>

return TRUE; // return TRUE unless you set the locus to a control
// EXCEPTION: OCX Property Pages should return FALSE

>

void CInsertTeleopDLG:lOnCloseupInsertteleopCooboO
{
UpdateData(TRUE);

iKo.preTeleop != -1)

ptr ° (void •) ( (( (((nitsa2App*)AlxGetApp())->EndPtList ).List)->llin]c);

lor (int i«0; i<n_preTeleop; i-*-^)
{
ptr = (void •) ( ((Dlli8t)ptr)->llink);
>
pEndPt " new End^point; // create a new end point

pEndPt'>telop » 1; // this is a teleoperation

pEndPt->hold_tool « ((struct End.point •)(((Dllist)ptr)'*>val))->hold.tool; // the expected tool keeps unchanged

( ((CRtsa2App*)A|xGetApp())->EndPtLi8t ).dll.insert_a( (Dllist)ptr, (void *) pEndPt);
// add this end point right alter the specilied node in the End Point List

>
}

void ClnsertTeleo^LG::OnOK() // the "Finish" button is clicked
{
((CRtsa2App*)AlxGetApp())->lir8tcheck = 1; // will be the lirst time to check the new plan

CDialog::OnOK();
>

void CInsertTeleopDLG:: On(^cel ( )
<
il(n_preTeleop !■ -1)

( ((CRtsa2App*)AlxGetApp())->£ndPtList ).dll.delete.node( ((Dllist)ptr)*>llink );

CDialog: tOnCancelO;
>

A. 11 ObjectType.h
#il }delined(AFX.0BJECrTYPEJLJ)930D371.33D6.11D3.8723.00C04FA35F00..INCLUDED_)
#deline AFX.0BJECTTYPE_H_J)93OD371.33D6.11D3.8723_OOCO4FA35FOO__INCLTIDED_

#11 _MSC_VER > 1000
#pragma once
#endil // .MSC^VER > 1000
// ObjectType.h : header lile
//

/////////////////////////////////////////////////////////////////////////////
// CObjectiype dialog

class CObjectType : public CDialog
i
// Construction
public:
CObjectType(CVnd* pParent " NULL); // standard constructor

// Dialog Data
//{<AFX.DATA(CObj ectType)
enuffl { IDD « IDD_SELECTOBJEdTYPE_DIALOG >;
int B.cutObjt;
//»AFX.DATA
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if Overrides

if ClassUizard generated virtual function overrides
//WAFX.YIRTUALCCCbJecflVpe)
protected:
virtual void DoDataExchange(CDataExchange« pDX); If DDX/DDV support
//»AFX.VIRTUAL

// Inpleaentation
protected:

ff Generated nessage nap fimctions
//•HAFX.MSG«XlbjectType)
virtual BOOL QnlnitDialogO:
//»AFX.HSG
DECLARE_HESSAGE_HAPC>

>!

//■C<AFX_IHSERT_LOCATION»
ff Microsoft Visual C-m- will insert additional declarations inmediately before the previous line.

#endif ff !defined(AFX.0BJECTTYPE_H__D930D37i_33D6_llD3_8723_00C04FA3SF00..IMCLUDED_)

A. 12 ObjectType.cpp
ff ObjectType.cpp : inpleaentation file
ff

^include "stdafx.h"
#include "Rtsa2.h"
#include "Objectlype.h"

#lfdef .DEBUG
«define new DEBUGJIEU
«undef THIS_FILE
static char THISJllEn = FILE ;
#endif

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ff CObjectType dialog

CObJectType::CObjectType(Ctfnd* pParent /aBNULL*/)
: CDialog(CObjectType::IDD, pParent)

■C
//{<AFX.DATA.IMIT(CObJectType)
n.cutObjt " -1;
//»AFXJ)ATA.IMn
>

void CObJectType: :DoDataExchange(CDataExcbange« pDX)
<
CDialog::DoDataExchange(pDX);
//•HAFX.DATA JttP(CObj ectType)
DDX_Radio(pDX, IDCJlSSEKBJUU)IO» Bi.eutObjt):
//»AFX.DATAJIAP
>

BEGIN.HESSAGEJUP(CObJectType. CDialog)
//{■CAFX_MSG.HAP (CObJectType)
//»AFX.MSC_MAP
EHD.HESSAGE.HAP()

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ff CObJectType nessage handlers

BOOL CObJectType: tOnlnitDialogO

CDialog: rOnlnitDialogO;

n.cut0bjt ° 0; ff set the default cut object as "assenbly"
UpdateData (FALSE);

return TRUE; ff return TRUE unless you set the fociis to a control
ff EXCEPTION: OCX Property Pages should return FALSE

>
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A. 13 ViaPntDlg.h
#i« !doIined(AFX.VIAPHTDLG.H„52E3CS89_3AB2_llD3.8730.00C04FA35F00„INCLUDED_)
#define AFX.VIAPNTDLGJI__B2E3CB89_3AB2.11D3.8730_00C04FA35F00..INCLUDED_

// #include "EadPt.Aetion.Struet.h" // added by XFU on 08/13/99

#if _HSC_VER > 1000

t^ragna once
#eadif // JiSC.VER > 1000
// ViaPntDlg.h : header file
//

n /////////////////////////////////////////////////////////////////////////////
// CViaPtttDlg dialog

class CViaPntDlg : public CDialog
{
tl Construction

public:
CViaPntDlgCCUid* pParent = HULL); // standard constructor
void • ptr; // used to traverse the linked list
char el^ePtKessage;
char PtIndexCB];
struct End_point * pEndPt; // pointer to the nevly created end point
char test [20];

int CutPtlndex; // the index of the cut point
int ViaPtlndex; // the index of the via point

// Dialog Data
//«AFX J)ATA (CViaPntDlg)
enua < IDD " IDD_VIAPNTJ)IALOG };
int iD.PreViaPt;

//»AFX_DATA

// Overrides
// ClassVizard generated virtual function overrides
//{{AFX.VIRTUAL(CViaPntDlg)
protected:
virtual void DoDataExchangeCCDataExchange* pDX); // DDX/DDV support
//»AFX.VIRTUAL

// lopleinentaticn
protected:

// Generated sessage nap functions
//<-CAFX.HSG<CViaPntDlg)
virtual BOOL OnlnitDialogO;
afx_nsg void QnCloseupViaptCoaboC);
virtual void QnOKO;
virtual void OnCanceK);
//»AFXJISG
DECLARE_HESSAGE JIAP ( )

>:

//{{AFX.IHSERT.LOCAnOH»
// Microsoft Visual C'f4> will insert additional declarations iaoediately before the previous line.

#ondif // !defined(AFX.VIAPNTOLGJI„S2E3CS89_3AB2.1lD3_8730_00C04FA35F00__IHCLUDED_)

A. 14 ViaPntDlg.cpp
// ViaPntDlg.cpp : inqpleaentation file
//

#include "stdafx.h"

#ittelude ''Rtsa2.h"

«include "ViaPntDlg.h"

#ifdef .DEBUG

«define new DEBUGJIEV

#undef THIS.FILE

static char THIS.FILE [] = FILE ;
#endif

/////////////////////////////////////////////////////////////////////////////
// CViaPntDlg dialog
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CViaPntDlg::CViaPntDlg(CWxid« pParent /»sNULL*/)
: CDialogCCViaPatDlg::XDD, pPaxent)
<
//{■CAFX.DATA.INIT(CViaPntDlg)
n_PrGViaPt = -1;
//»AFX.DATA.INIT
>

void CViaPntDlg: :DoDataExchax)ge(CData£xchsaige* pDX)
{
CDialcg:rDcDataExcbangeCpDX);
//■C-CAFX.DATA_MAP(CViaPatDlg)
DDX.CBIndex<pDX, IDC^VIAPT.COHBO, auPreViaPt);
//»AFX.DATA.MAP
>

BEGIN_KESSAGEJIAP(CViaPntDlg, CDialcg)
//{<AFX_MSG.MAP(CViaPiitDlg)
ON.CBN.CLOSEUPCIDC.VIAPT.COHBO, OnClosGupViaptCoabo)
//»AFX_MSG.MAP
END.HESSAGE_MAP()

/////////////////////////////////////////////////////////////////////////////
// CViaPntDlg message handlers

BOOL CViaPntDlg: :OziInitDialog()
<
CDialcg::OnlnitDialcg();

ViaPtlttdez = 0;
CutPtlndex » 0;

dbomboBcx* pPreViaPtBox;

for ( ptr B (void «) ( <( ((CBtsa2App«)AlxGetApp())->EndPtList ) .List)->llink);
ptr (void •) (( ((CRtsa2App*)AlxGetApp())'>EndPtList ).List);

ptr B (void •) ( ((Dllist)ptr>->flink) ) // for loop to traverse the end point list
{

if C ((struct End.point •)(((Dllist)ptr)->val))->telop ) // if it is teleoperation here

PrePtMessage <» strdupCteleoperation"):
pPreViaPtBox = (CCoaboBox») GetDlglteodDC.YIAPT.COKBO) j
pPreViaPtBoz->AddString (PrePtMessage);
>
else if ( ((struct End_point •)(((Dllist)ptr)->val))->is.via ) // this is a via point
<
ViaPtlndeX'M-;

PrePtMessage » strdup("via point ");
_itoa(VlaPtInd6X, Ptindex, 10);
strcat(PrePtMessage, Ptindex);
pPreViaPtBox » (CComboBox*) GetDlgIten(IDC_VIAPT_COHBO);
pPreViaPtBox->AddStriag(PrePtMessage);
>
else // this is a cut point
■C
CutPtIndox++;
PrePtMessage » strdupCcut point ");
_itoa(CutPtIndex, Ptindex, 10);
8trcat(PrePtMessage, Ptindex);
pPreViaPtBox «= (CComboBox*) GetDlgltemdDC.VIAPT.COMBO);
pPreViaPtBox'->AddString (PrePtMessage);
>
>

return TRUE; // return TRUE unless you set the focus to a control
// QCCEPTION: OCX Property Pages should return FALSE

>

void CViaPntDlg: :OnCloseupViaptCombo()

UpdateData(TRUE);

ifCa_ProViaPt !« -1)
<

ptr • (void •) ( (( ((CRt8a2App*)AfxGetApp())->EndPtList ).List)->flink);
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for (int i»0; i<a_PreViaPt; 1++)
•C
ptr ~ (void «) ( ((Dllist)ptr)->lXi]ik); i
>

pEndPt B nev EncLpoint; // create a nev end point

pEndPt->telop » 0; // not a teleoperation
pEndPt->is„via =1; II this is a via point

pEndPt->hold_tool = ((struct End.point •)(((Dnist)ptr)->val)>->hold.tool; // the expected tool keeps unchanged,

// dusn^ paraneters, need to change in the future
pEndPt->coord_x » 2;

pEndPt->coord„y = 3;
pEndPt->coord.z = 4;

pEadPt->roll = S;
pEndPt->pitch o 6;
pEndPt->yaw *7;

//

( ((CRt3a2App»)AfxGetApp())->EndPtList ).dll_insert.a( (Dllist)ptT. (void ») pEndPt):
// add this end point right after the specified node in the End Point List

>
>

void CViaPntDlg::QnOK()
■c
((CRtsa2App*)AfxGetApp())->firstcheek » 1; // will be the first tine to check the nev plan

a>ialog::OnOK():
>  •

void CViaPntDlg::OnCancel()

if (n.PreViaPt != -1)
( ((CRtsa2App«)AfxGetApp())->EndPtList ).dll_delete_node( ((Dllistlptr)->flink );

CDialog::OnCancel();
>

A.15 ActDscDLG.h

#if !defined(AF]t.ACTDSCDLC.IL_EEF96489.5569.11D3_874D_00CO4FA35F00„IHCLUDED_)
tfdefine AFXJICTDSCDLGJI..EEF96489_5569.11D3.874D„00C04FA35F00..IHCLUDED.

#if J4SC.VER > 1000
#pragDa once
#endif // JBC.VER > 1000
// ActDscDLG.h : header file
//

/////////////////////////////////////////////////////////////////////////////
// CActDscDLG dialog

class CActDscDLG : public CDialog
<
if Construction
public:
CActDscDLG(Clhid* pParent « NULL); // standard constructor

// Dialog Data
//{<AFX.DATA(CActDscDLG)
enun { IDD ° IDD.ACrDSCJ)IALOG >;
CString m^actl; '
CString o.actlO; '
CString o.actll:
CString n_actl2;
CString D_actl3;
CString n_actl4: ^
CString n.actlS;
CString n_actl6;
CString tt.actl7;
CString n^actlS;
CString n.actl9;
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CString a.act2;
CStrisg !n.act20:
CStriJig n_act21:
CString a.act22:
CString a_act23:
CString a.act24:
CString a_act2S;
CString a.act26:
CString B.act27;
CString B.act28:
CString B.act29;
CString B.act3:
CString a.act30;
CString B_act31;
CString B.aet32;
CString B.aet33;
CString a.act34;
CString B_act35:
CString a.act36;
CString OLactS?;
CString a_act38;
CString B_act4;
CString B.actS;
CString B_aet6:
CString B.act7;
CString a.aetS;
CString a.actS;
//»AF3[_DATA

// Ovezrides
// ClassVizard generated virtual function ovezrides
//■C{AFX.VIRTUAL(CActDscDLC)
protected:
virtual void DoDataExchangeCCDataExchange* pDX); // DDX/DDV support
//»AFX.VIRTUAL

// lapleaentation
protected:

// Generated aessage map functions
//<{AFXJlSG(CActDscDLG)
// NOTE: the ClassVizard will add aeaber functions here
//»AFX.KSG
DECLARE.HESSAGEJ1AP()
>;

//<-CAFX_IHSERT_LQCATIOM»
// Microsoft Visual C<m> will insert additional declarations laaediately before the previous line.

#ondif // !defiaed(AFX.ACTDSCDLGJ{_EEF96489.5S69.1iD3_874D.OOC04FA35FOO._INaUDED.)

A.16 ActDscDLG.cpp
// ActDscDLG.cpp : lapleaentation file
//

^include "stdafx.h"
#include «Rtsa2.h"
#include ''ActDscDLG.h"

«ifdef .D]
«deline new DEBUGJfEV
#undef THIS.FILE
static char THIS.FILE[] « ..FILE..;
#endif

/////////////////////////////////////////////////////////////////////////////
// CActDscDLG dialog

CActDscDLG::CActD8cDLG(Ctfnd* pParent /•°NULL*/)
: CDialogCCActDscDLG::IDD, pParent)

•C
//«AFX.DATA.INIT (CActDscDLG)
B_acti w .TC"");
a_actlO » .TC");
a_actll = .TC");
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a_actl2

a.actl3

n_aetl4

n.actlS

iD_actl6

ia_actl7

D.actlS

iD_actl9

iD_act2 '

n_act20

n.act21

ai_act22

a.aet23

o_act24

n.act25
D_act26

iD_aet27

D.aet28
n_act29

n.aet3 '

!0.act30

m_aet31

a.act32

&i_act33

ffl.act34

ia.act35

zD.act36

n.act37

a.aet38

zD_act4 >

n.act5 <

iD_act6 '

B.act7 «

iD_act8 <

n_act9 <

//»AFX,
>

= .T(»")
=

■=

=■

= -TC")

= .T("")

=

-

- .T(»")
- .T("")
- .T("")

- .T("")
= .TC"")
= .T("")

■ .T("")i

= .T("")

= .TC"")
= .TC"")
- .TC"")
- .TC"")
- .TC"")
- .TC"")

■ .TC""):
■ .TC""):
■ .TC""):
= .TC""):
■ .TC"»):
■ .«"»):
.DATA.INIT

void CActDscDLG::DoDataExchazigeCCData£xchaiige* pDX)
{
CDialcg: :DoData£xcliazigeCpDX):
//{■CAFX.DATA JttP CCactDscDLG)
DDX.TsxtCpDX, IDC.EDXT1, a.actl):
DDX.To*tCpDX, IDC.EDmO, B.actlO):
DDX.T8*tCpDX, IDC.EDmi, n.actll):
DDX.TextCpDX, IDC.EDm2, a.actl2):
DDX.TextCpDX, IDC.EDIT13, a.actl3):
DDX.TextCpDX, IDC.£0m4, a.actl4):
DDX.TextCpDX, IDC.EDIT1S, a.aetl5):
DDX.TextCpDX, IDC.EDme, a.actl6):
DDX.TeitCpDX, IDC.EDIT17, a.actl7):
DDX.TaxtCpDX, IDC.EDm8, a.actlS):
DDX.TextCpDX, IDC.EDm9, B.actl9):
DDX.TextCpDX, IDC.EDIT2, a.act2):
DDX.TextCpDX, IDC.EDIT20, a.act20):
DDX.TextCpDX, IDC.EDIT21, B.act21):
DDX.TextCpDX, IDC.£DIT22, a.act22):
DDX.TextCpDX, IDC.ED1T23, a.act23):
DDX.TextCpDX, IDC.EDIT24, B.act24):
DDX.TextCpDX, IDCJEDIT26, a.aet25):
DDX.TextCpDX, ID0.EDIT26, a.act26):
DDX.TeitCpDX, ID0.EDIT27, B_act27);
DDX.TextCpDX, IDCJEDIT28, a.act28):
DDX.TextCpDX, 1DC.EDIT29, a.act29):
DDX.TextCpDX, IDC.EDIT3, B.aet3):
DDX.TextCpDX, IDC_EDn30, B.act30):
DDX.TaxtCpDX, IDC.EDIT31, B.act31):
DDX.TextCpDX, IDC.EDIT32, a.act32):
DDX.TextCpDX, IDC.EDIT33, a.act33):
DDX.TextCpDX, IDC.EDIT34, a.act34):
DDX.TextCpDX, ID0.EDIT3S, B.act35):
DDX.TextCpDX, IDCJDIT36, B.aet36);
DDX.TextCpDX, ID0JDIT37, a.act37):
DDX.TextCpDX, 1DC.EDIT38, B.act38):
DDX.TextCpDX, IDC.EDIT4, B.a(:t4):
DDX.TextCpDX, IDC.EDIT5, a.act5):
DDX.TextCpDX, ID0.EDIT6, a.act6):
DDX.TextCpDX, 1DC.EDIT7, a.aet7):
DDX.TextCpDX, IDC.EDIT8, a.act8):
DDX.TextCpDX, ID0.EDIT9, a.act9):
//}}AFX.DATAJ)AP
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BEGIN.KESSAGE.HAP(CActDscDLG, CDialgg)
//•C{AFX.HSG„MAP(CActDscDLC)
// NOTE: the ClassWizard will add nessage sap loacros here
//»AFX_HSCJ<AP
EKD_MESSAGE_KAP()

/////////////////////////////////////////////////////////////////////////////
//-CActDscDLG message handlers

A.17 TaskPlein.h
Uif !deliood(AFX.TASKPLANJ__D930D372.33D6.11D3.8723.00C04FA35F00._INCLUDED_)
#deline AFX.TASKPLAN_H_J>930D372.33D6_llD3_8723.00C04FA35FOO..INaUDED.

Uif JISC.VHl > 1000

#pragBa once
#endif // .MSC.VER > 1000
// TaskPlan.h : header file

It

/////////////////////////////////////////////////////////////////////////////
// CTaskPlan dialog

class CTaslflan : public CDialog
<
// Construction
public:
CTaskPlanCCWnd* pParent ° NULL); // standard constructor

struct action * pAct; // pointer to an action structure
void • ptr; // used to traverse the linked list
Dllist Dptr; It used to traverse the action description list
Dllist ptAct; // pointer to traverse the action list
char • descPtr; // the pointer to the string vhich is used to describe the action
char «actPlan[38];

int CutPtNo; // index to indicate the orderCor sequence) number of the cut point
int ViaPtNo; // index to indicate the orderCor sequence) number of the via point
int optldx; // index of the primitive operation

char Buffer[203; // used for debug
char test[403;
char EndPtlndexCS];

// Dialog Data
//«AFX.DATA(CraskPlan)
enum < IDD - IDD_TASKPLANJ}IALOG >;
tt NOTE: the ClassVizard vill add data members here
//»AFX.DATA

tt Overrides

tt ClassUizard generated virtual function overrides
//<-CAFX.VIRTUALCcraskPlan)
protected:
virtual void DoData£xchange(C3)ataExchange« pDX); tt DDX/DDV support
//»AFX„VIRTUAL

tt Implementation
protected:

tt Generated message map functions
//•[{AFXJISC (CTaskPlan)
afx.msg void OnObjectTypeBUTTONO;
afx.msg void OnCutPointBUTTONC);
afx_msg void OnCheckPlanBUTTONC);
afx.msg void OnViaPointBUlTONC);
afx,jBsg void OnlnsertteleopButtonC);
afxjnsg void OnDovnloadTrajectoryBUTTONO;
//»AFX.MSG
DECLARE_KESSAGE_HAP()

>:

//■C-CAFX.INSERT_LOCATION»
tt Microsoft Visual C-m- will insert additional declarations immediately before the previous line.
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#0ndlf // !deflllod(AFX,TilSKPLAllJI„D930D372.33D6.11D3.8723.00C04FA35F00..IllCH)DED.>

A.18 TaskPlan.cpp

// TaskPlan.cpp : iiq)Ieaentation file
//

#lnclude "stdatx.h"

#include ''Rtsa2.h"

#include "TaskPlan.h"

#lnclude "ObjectType.h"
#include "ViaPntDlg.h"
#include "InsertleleopDLG.h"
#include "toolRackPos.h"

#lnclude "ActDscDLG.h"

#include "offset.h"

#include "aath.h"

«lfd8f J)EBUG
#define nev DEBUG_NEtf

tundef TKIS.FILE

static char THIS.ni^D ° .J^ILE..;
tendif

/////////////////////////////////////////////////////////////////////////////
It CTaskPlan dialog

CTaskPlan: :CTaskPlan(Ctfiid» pParent /•bNULL*/)
: CDialog(CTaskPlan::n)D, pParent)
<
//«AFX.DATA.INIT(CTaskPlan)
// NOTE: the ClassUizard vill add laemher initialization here
//»AFX.DATA_IHIT

>

void CTaskPlan: :DoDataExchange(CData£xchange* pDX)
{
CDialog::DoData£xchange(pDX):
//«AFXJ)ATAJlAP(CTaskPlan)
// NOTE: the ClassVizard vill add DDX and DDV calls here
//»AFX.DATAJ«P
>

BEGlN_MESSAGEJlAP(CT8SkPlan» CDialog)
//«AFX_HSG.HAP(CraskPlan)
ON_BN.CLICKED (IDC.ObjoctType.BTnTGH, OnObjectTypeBUTTOH)
ON_BN.CLICm) (IDC.CutPoint.BUTTON, OnCutPointBUTTOK)
ON.BH.CLICXED(IDC_CheckPlan.BUTrOH, OnCheckPlanBUTTOH)
ON.BN.CUCKED(IDC_ViaPoint_BUnON, OnViaPointBUTTON)
ON.BH.CLICKED(IDC.INSERTrELEOP_EUrTON, OnlnsertteleopButton)
0N^H.CLICKED(IDC^c«nloadTrajectox7_BUTTQN, QnDovnloadTtaJectoryBUTTOK)
//»AFXJBG.HAP
END.HESSAGE.KAP<)

/////////////////////////////////////////////////////////////////////////////
// CTaskPlan message handlers

// XFU added on 07/05/99

void CTaskPlan: :OnObjectTypeBUTTON()
<
CObJectType ObJtType;
int nObjtTypeResponse » ObJtType.DoHodalC);
if (nObJtTypeResponse ̂  IDOK)
<

>
if (nObjtTypeResponse ■= IDCANCEL)
■C

>
>

void CTaskPlan::OnCutPointBUTTOH()
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CCutSdlect CPnt;
int nCutPstResponse ■> CPnt.DoModalO;
if CnCutPiitRespoase =■ IDOK)
■C>
>

void CTaskPlaa: :OnCbeckPlanBUTTON()
■C
((CRtsa2App*)AfxGetApp())->holdTool ° ((CRtsa2App»)AfxGetApp()>'>RealholdTool;

if (((CRtsa2App«)AfxGetAppO)->firstcheck)
// if this is the first tine to cheek the plaa» traverse the end point list to generate the action plan

■C
( ((CRt8a2App*)AfxGetApp())'->ActList ).List ° < (CCRtsa2App«)AfxGotApp())->AetList ).nev_dlli8t():

// create a new linked list: Action List
( C(CRtsa2App«)AfxGetApp())'>ActDscptList ).List =

( C(CRtsa2App*)AfxGetApp())->AetD8cptList ).nev.dllistO;
// create a new linked list: Action Description List

>

// first traverse the End Point List to create the Action List and the Action Description List

if ( C ((CRtsa2App*)AfxGetApp())~>EndPtList l.dll.en^tyC ( ((CRtsa2App*)AfxGetApp())->EndPtList ).List ) )
// if the end point list is empty

i
HessageBoxCNo EndPtList Right Now!!!");
>
else // there IS an EndPtList
<

if ((<CRtsa2App«)AfxGetAppC))->firstcheck)
// if this is the first tine to check the plan, traverse the end point list to generate the action plan

i
CutPtNo B 0; // the index nuaber of the cut point
ViaPtilo "0; // the index number of the via point

for ( ptr B (void «) ( (( (CCRtsa2App*)AfxGetApp())->£ndPtList ).List)->flink);
ptr (void «) (( ((Cntsa2App»)AfxGetApp())->EndPtList ).List):

ptr B (void •) ( ((Dllist)ptr)->flink) ) // for loop to traverse the end point list
i

if ( ((struct End^point «)<((Dllist)ptr)'->val))->telop ) If if it should be teleoperation here
{
If generate the action description: teleoperation

descPtr « strdupCTeleoperation");

ft append this action description to the action description list
( ((CRtsa2App«)AfzGetApp())*>>ActDscptLlst ).dll_append( ( ((CRtsa2App*)AfxGetApp())'>ActDscptList ).List, (void *) descPtr);

// generate the primitive operation: teleoperation

pAct = nev action;

pAct'->teleop » 1; // this action is teleoperation ,
pAct~>holdTool n ((struct action «)((( ((CRtsa2App*)AfxGetApp())~>ActList ).dll.last

( ( ((CRtsa2App«)AfxGetApp())->ActList ).List ))->val))->holdTool: // the held tool keeps unchanged

// append this action to the Action List
( ((CRtsa2App*)AfxGetApp())->AetList ).dll.append( ( ((CRtsa2App«)AfxGetApp())->ActList ).List, (void •) pAct);

>

else // it is not teleoperation
<

CutPtNo++;

if ( ((CRtsa2App*)AfxGetApp())->holdTool 0 ) // the robot has no tool in hand

// generate the action description: move to the tool rack

descPtr ° 8trdup("Hove to the tool rack");

// append this action description to the action description list
( ((CRtsa2App«)AfxGetApp())'>ActDscptList ).dll_append

( ( ((CRtsa2App«)AfxGetApp())->ActDscptList ).List, (void «) descPtr);

ft generate the action description: pick up the expected tool

descPtr » strdup("Pick up "):
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if ( ((struct End^point •)(((Dllist)ptr)->val))->hold_tool = 1 ) it the expected tool is sav
strcat(descPtr, "sav");

else if C ((struct End.point •)(((Dllist)ptr)->val))->holdLtool » 2 )// the expected tool is scissors
strcat(descPtr, "scissors");

else // the expected tool is drill
strcat(descPtr, "drill");

// append this action description to the action description list
( ((CRtsa2App«)AfxGetApp())->ActDscptList ).dll_append( ( ((CRtsa2App*)AfxGetApp())->ActDscptU.st ).List, (void «) descPtr);

// generate the primitive operation: move to the above point of the tool

pAct = new action;

pAct->teleop <=0; // this action is not teleoperation
pAct'->sove "1; // this action is a noveaent action
pAct->gripAct « 0; // the gripper remains the original status
pAct->toolAct >0; // the tool remains the original status

pAct->holdTool « ((struct End_point «)(((Dllist)ptr)->val))->hold_tool;

if ( ((struct End.point •)(((Dllist)ptr)->ved))->hold_tool » 1 ) // the e^^ected tool is sav
■C

pAct->fPtX ° SAVABOVEJC;
pAct->fPtY - SAVABOVE.Y;

pAct->fPtZ • SAVABOVE.Z;
pAct->fI>tPitch = SAVABOVE.PCTCH;
pAct->fPtYav e SAVABOVE.YAV:
pAct->fPtRoll - SAVABOVE.ROLL;

>
else if ( ((struct End.point «)(((Dlli8t)ptr)->val))->hold_tool == 2 )// the es^cted tool is scissors
•C

pAct->fPtX = SCISSORSABOVE.X:
pAct->fPtY o SCISSORSABOVE.Y;

pAct->fPtZ ° SCISSORSABOVE_Z;
pAct->fPtPitch " SClSSORSABOVE.PIT(ni;
pAct->fPtYav ° SCISSORSABOVE.YAV;
pAct->fPtRoll = SCISSORSABOVEJIOU.;

}
else it the expected tool is drill

pAct->fPtX = DRILLABOVEJC;
pAct->fPtY ° DRILLABOVE.Y;

pAct->fPtZ " DiaLLABOVE_Z;
pAct->fPtPitch " DRILLAB0VE_P1TCH;
pAet->fPtYav - DRILLABOVE.YAU;
pAct->fPtRoll - DRILLABOVE.ROLL;

>

// append this action to the Action List
( ((CRtsa2App»)AfxGetApp())->ActLi8t ).dll_append( ( ((CRtsa2App«)AfxGetApp())'->ActList ).List, (void •) pAct);

it generate the primitive operation: open gripper

pAct «> new action;

pAct->teleop « 0; it this action is not teleoperation
pAct~>fflove ■ 0; // this action is not a movement action
pAct~>gripAct **1; it open gripper
pAct->toolAct » 0; it the tool remains the original status

pAct->holdTool ° ((struct action •)((( ((CRtsa2App«)AfxGetApp())->ActList ).dll.last
( ( ((CRtsa2App«)AfxGetApp())->ActList ).List ))->val))->holdTool; it the held tool keeps unchanged

it append this action to the Action List
( ((CRtsa2App*)AfxGetApp())->ActList ).dll_append( ( ((CRtsa2App«)AfxGetApp())'>ActList ).List» (void «) pAct);

it generate the primitive operation: move doim to reach the tool
pAct B new action;

pAct~>teleop "0; it this action is not teleoperation '
pAct->move » 1; // this action is a movement action
pAct->gripAct B 0; // the gripper remains the original status
pAct->toolAct = 0; it the tool remains the original status

pAct->holdTool " ((struct action «)((( ((C^tsa2App*)AfxGetApp())->ActLi3t ).dll.last
( ( ((CRtsa2App»)AfxGetApp())->ActList ).Li8t ))->val))->holdTool; it the held tool keeps unchanged
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il < ((struct End^polat •)(((Dllist)ptr)->val))->hold.tool = 1 ) // the expected tool is saw
■C

pAct->lPtX = SAW.X;
pAct->lPtY « SAW.Y;

pAct->fPt2 = SAW_Z;
pAct->lPtPitch B SAW_PITCH;
pAct->l^Yaw = SAW.YAW;
pAct->lPtRoll e SAV_!U)LL;

>
else if ( ((struct End.point •)(((Dllist)ptr)->val))->hold_tool «= 2 ) //the expected tool is scissors
•C

pAct->fPtX = SCISSORS J(;
pAct->fPtY = SCISSORS.Y;

pAct->fPtZ - SCISSORS.Z;
pAct->fPtPitch - SCISSGRS_PITCH;
pAct->fPtYaw «= SCISSORS.YAW;
pAct->fPtRoll - SCISSORS_ROLL;

>
else // the es^ected tool is drill
<

pAct->fPtX « DRILLJ(;
pAct->fPtY = DRILL_Y;

pAct->fPtZ " DRILL.2;
pAct->fPtPitch = DRILL.PITCHJ
pAct->fPtYaw = DRILL.YAW;
pAct->fPtRoll - DRIUJIOLL;

>

// appesd this action to the Action List
( ((CRtsa2App*)AfzGetApp())->ActList ).dll.append( ( ((CRtsa2App*)AfxCetApp())'>ActList ).List, (void *) pAct);

// generate the priaitive operation: close griper

pAct B new action;

pAct->teleop » 0; // this action is not teleoperation
pAct'>aove = 0; // this action is not a noveaent action
pAct'>gripAct "2; // close gripper
pAct->toolAct '0; // the tool reaains the original status

pAct'>holdTool ■ ((struct action *)((( ((CRtsa2App*)AlxGetApp())->AetList ).dll.last
( ( ((CRtsa2App*)AfxGetApp())->ActList ).List ))->val))->holdTool; // the held tool keeps unchanged

// append this action to the Action List
( ((CRtsa2App*)Afx6etApp())->ActList ).dll_append( ( ((aitsa2App»)AfxGetApp())->ActList ).List, (void •) pAct);

// generate the priaitive operation: aove up back to the above point

pAct ■ new action;

pAct->teleop » O; // this action is not teleoperation
pAct->nove 1; // this action is a Doveoent action
pAct->gripAct " 0; // the gripper remains the original status
pAct->toolAct " 0; // the tool remains the original status

pAet->holdTool » ((struct action •)((( ((CRt3a2App*)AfxGetApp())->ActList ).dll_last
( ( ((CRtsa2App«)AfxGetApp())->ActList ).List ))->val))->holdTool: // the held tool keeps unchanged

if ( ((struct End.point •)(((Dllist)ptr)->val))->hold_tool » 1 ) // the e^^ected tool is saw

pAct->fPtX - SAVABOVEJC;
pAct->fPtY « SAWABOVE.Y;

pAct->fPtZ B SAWABOVE.Z:
pAct->fPtPitch - SAWABOVE.PCTCH;
pAct->fPtYaw - SAVABOVE_YAV;
pAct->fPtRoll » SAVABOVEJU)LL;

>
else if ( ((struct Ead.point •)(((Dllist)ptr)->val))->hold.tool «= 2 ) // the expected tool is scissors
<

pAct->fPtX - SCISSORSABOVE.X;
pAet->fPtY - SCISSGRSABCIVE.Y:

pAct->fPtZ - SCISSGRSABOVE.Z;
pAct->fPtPitch B SCISSGRSABGVE.PITCH:
pAct->fPtYav - SCISSGRSABOVE_YAV;
pAct->fPtRoll B SCISSORSABOVE_ROLL;

>
else // the expected tool is drill
<

pAct->fPtX ° DRILLABGVEJC;
pAct->fPtY « DRILLABGVE_Y;
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pAct-><?tZ ° DRILLABOVE.Z!
pAct->fPtPitch » DRILLABOVE_PITCH:
pAct->lPtyav = DRILLABOVE.YAW;
pAct->lPtRoll - DRILLABOVE.ROLL;

>

// append this action to the Action List
( ((CRtsa2App»)AlxGetApp())->ActList ).dll_append( ( (<CRtsa2App»)AlxGetApp())->ActList ).List, (void •) pAct);

// update the currently held tool
C(CRtsa2App»)A£xGetApp())->holdTool = ((struct End.point •)(((Dlli9t)ptr>->val))->hold_tool;

>

eXse // the robot has a tool in hand
{
if ( ((CRtsa2App*)AfxGetApp())->holdTool != ((struct Eud_point •)(((Dllist)ptr)->val))->hold_tool )
// if the holded tool is not the expected tool
<

// generate the action description: move to the tool rack

descPtr n strdup("HoTe to the tool rack"):

// append this action description to the action description list
( ((CRtsa2App«)AficGetApp())->Acta)scptLl8t ).dll.appond( ( ((CRtsa2App»)AlitGetApp())->ActD3cptList ).Ust. (void •) doscPtr):

// generate the action description: put back the currently holded tool

descPtr = strdupCPut back ");

if ( ((CRtsa2App»)AfxCotApp()>->holdTool »= 1 ) // the currently holded tool is saw
strcat(descPtr, "saw"):

else if ( ((CRtsa2App«>AfxGetApp())->holdTool ■= 2 ) //the currently holded tool is scissors
strcat(descPtr, "scissors"):

else // the currently holded tool is drill
strcat(descPtrp "drill"):

// append this action description to the action description list
( (CCRtsa2App*)Afx6etApp())->ActDscptList ).dll.append( ( ((CRtsa2App»)AlxCetApp())->ActDscptLi8t ).List, (void •) descPtr):

// generate the action description: pick up the expected tool

descPtr • 8trd^C"Pick up "):

if ( ((struct End.point •)(((Dllist)ptr)->val))->hold„tool = 1 ) //the expected tool is saw
strcat(descPtr. "saw"):

else if ( ((struct End_point •)(((Dllist)ptr)->val))->hold.tool 2 ) //the expected tool is scissors
strcat(descPtr. "scissors"):

else // the expected tool is drill
strcat(descPtr. "drill"):

// append this action description to the action description list
( ((CRt8a2App*)AfxGetApp())->ActDscptList ).dll.append( ( ((CRtsa2App»)AfxGetApp())->ActDscptList ).List, (void •) descPtr):

// generate the prinitive operation: move to the above point of the currently held tool

pAct ■ new action;

pAct->teleop a 0; // this action is not teleoperation
pAct->nove ■ 1; // this action is a soveoent action
pAct->gripAct = 0; // the gripper remains the original status
pAct->toolAct "0; // the tool remains the original status

pAct->holdTool ° ((struct action •)((( ((CRtsa2App*)AfxGetA^())->ActList ).dll.last
( ( ((CRt8a2App«)AfxGetApp())->ActList ).Li8t ))->val))->holdTool; // the held tool keeps unchanged

if ( ((struct action •)((( ((CRtsa2App«)AfxGetApp())->ActList ).dll.last
( ( ((CRtsa2App»)AfxGeUpp())->ActList ).U8t ))->val))->holdTool «» 1 ) // the currently held tool is saw

<
pAct->fPtX ° SAVABOVEJC:
pAct->fPtY » SAWABOVE.Y:

pActOfPtZ - SAVABOVE_Z:
pAct->lPtPitch - SAVABOVE_PITCH:
pAct->fPtYaw « SAVABOVE_YAV;
pAct->fPtRoll ■= SAWABOVE.IU)U.:

>
else if ( ((struct action •)((( ((CRtsa2App«)AfxGetApp())->ActList ).dll_last

( ( ((CRtsa2App«)AfxGetApp())->ActList ).List ))->val))->holdTool «= 2 )
II the currently held tool is scissors
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<
pAct->lPtX - SCISSORSABOVE_X:
pAct->lPtY = SaSSORSABOVE_Y;

pAcWfPtZ - SCISSORSABOVE_Zi
pAct->fPtPltch a SCISSORSABOVE_PITCH: .
pAct'>fPtYav " SCISSORSABOVE.YAV;
pAct->lPtRplI - SCISSORSABOVE_ROU.;

>
else // the cuxreatly held tool is drill
{

pAct->fPtX a DRILLABOVEJC;
pAct->fPtY a DRILLABOVE_Y;

pAct->fPtZ = DRILLABDVE.Z;
pAct->lPtPitch - DRILLABOVE^PITCH;
pAct->lPtYaw = DRILLABOVE_YAWi
pAct->fPtRoll a ORILLABOVE.ROLL:

>

// append this action to the Action List
( ((CRt8a2App«)AfxGetApp())->ActList ).dll.append( C ((CRtsa2App«)AlxGetApp())->ActList ).Li8t, (void •) pAct);

// generate the prinitive operation: move down to the original place of the tool
pAct a new action;

pAct->teleop n 0; It this action is not teleoperation
pAct->aove » 1; // this action is a novenent action
pAct->gripAct ° 0; // the gripper reaains the original status
pAct->toolAct ° 0; // the tool remains the original status

pAct->holdTool a ((struct action •)((( ((CRt8a2App*)AlxGetApp())->ActU.st ).dll.la8t
( ( ((CRt8a2App*)AfxGetApp())->ActList ).List ))->val))->>holdTool; // the held tool keeps unchanged

if ( ((struct action •)((( ((CRt8a2App*)AlxGetApp())->ActLi8t ).dll_last
( ( ((GRtsa2App*)AfzGetApp())->ActList ).List ))->val))->holdTool »= I )

// the currently held tool is saw

■C
pAct->fPtX a SAVJ(;
pAct->£PtY » SAW.Y;

pAct->lPt2 a SAV.2;
pAct->lPtPitch " SAW.PITCffl;
pAct->fPtYaw = SAW.YAV;
pAct->fPtRoll = SAWJIOLL;

>
else if ( ((struct action •)((( ((CRtsa2App«)AfxGetApp())'>ActLi8t ).dll.last

( ( ((CRtsa2App*)AfxGetApp())->ActList ).Llst ))->val))->holdTool = 2 )
// the currently held tool is scissors

<
pAct->fPtX a SCISSORSJC;
pAct->fPtY - SCISSGRS.Y;

pAct->fPtZ - SCISSORS_Z;
pAct->fPtPitch a scissaRS.prrcH;
pAct->fPtYav - SaSSORS.YAV;
pAct->fPtRoll - SCISSORS_FU)LL;

>
else // the currently held tool is drill
•c

pAct->fPtX = DRILL JC;
pAct->fPtY a DRILL.Y;

pAct->fPtZ a DRILL.Z;
pAct->fPtPitch a DRILL_PITCH;
pAet->fPtYav - DRILL.YAV;
pAct->fPtRoll a DRILLJIOLL; i

>

// append this action to the Action List
( (((nitsa2App«)AfxGetApp())~>AetList ).dll_append( ( ((CRt8a2App«)AfxGetApp())-'>ActLi8t ).List( (void •) pAct);

// generate the primitive operation: open gripper

pAct a nev action;

pAct->teleop a O; // this action is not teleoperation
pAct->aovo a 0; // this action is not a novenent action
pAct->gripAct a 1; // open gripper
pAct->toolAct a 0; // the tool remains the original status

pAct'*>holdTool a ((struct action •)((( ((CRtsa2App*)Afx(^tApp())-'>ActList ).dll_last
( ( ((CRt8a2App*)AfxGetApp())->ActList ).List ))->val))->heldTool; // the held tool keeps unchanged
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// append this action to the Action List
( ((CRt8a2App«)AtxG0tApp())->ActList ).dll.appendC ( ((C!ltsa2App»)AliGetAppO)->ActLlst J.List, (void •) pAct);

// generate the priaitive operation: move up back to the above point

pAct a new action;

pAct->teXeop « 0; // this action is not teleoperation
pAct->fflOve el; // this action is a movement action
pAct->gripAct "0; // the gripper remains the original status
pAct->toolAct e 0; // the tool remains the original status

pAct->holdTool e ((struct action *)((( ((CRtsa2App*)A2xGetApp())->ActLi8t ).dll.last
( ( ((CRtsa2App*>AlzGetApp())->ActList ).List ))->val))'>holdTool;

// the held tool keeps unchanged

if ( ((struct action •)((( ((CRtsa2App*)AlxGetApp(»->ActList ).dll.last
( ( ((CRtsa2App*)AlxGetApp())->ActList ).Li8t ))->val))->holdTool 1 )

// the currently held tool is saw
<

pAct-XPtX - SAVABGVEJC;
pAct->fPtY » SAWABOVE.Y;

pAct->2PtZ e SAVABOVZ.Z;
pAct->fPtPitch " SAWABOVE_PITCH;
pAct->fPtYav ° SAVABOVE.YAV;
pAct->XPtRoll " SAVABGVEJU)LL;

// pAct->aazSpeed »
>
else if ( ((struct action •)((( ((CRtsa2App*)AfzGetApp())'>ActList ).dll.last

( ( ((CRt8a2App*)AfzGetApp())->ActList ).List ))-'>val)>->holdTool ■« 2 )
// the currently held tool is scissors

■C
pAct->fPtX ° SCISSORSABOVEJC;
pAct->fPtY e SCISSORSABOVE.Y:

pAct->fPtZ e SCISSORSABOVE.Z;
pAct->fPtPitch * SCISSORSABOVE.PrTCH;
pAct->fPtYav " SCISSORSABOVE.YAV;
pAct->fPtRoll - SCISSORSABOVEJIOLL:

// pAct->maxSpeed »
>
else // the currently held tool is drill
■C

pAct->fPtX e DRILLABOVEJC;
pAct->fPtY - DRILLABOVE.Y;

pAct->fl>tZ e DRILLABOVE.Z;
pAet->fPtPitch - DRILLABOVE.PnCH:
pAct->fPtYaw a DRILLABOVE.YAW;
pAct->fPtRoll - DRILLABOVEJlOa;

// pAct->maxSpeed ■
>

// append this action to the Action List
( ((CRtsa2App«>AfxGetApp())->ActList ).dll_append( ( ((GRtsa2App*)AfzGetApp())-*>ActList ).Listp (void *) pAct);

// generate the primitive operation: move to the above point of the expected tool

pAct = new action;

pAct->teleop *0; // this action is not teleoperation
pAct->move a 1: // this action is a movement action
pAct->gripAct a 0; // the gripper remains the original status
pAct->toolAct "0; // the tool remains the original status

pAct->holdTool a ((struct End.point •)(((Dlli8t)ptr)->val))->hold_tool;

if ( ((struct End.point •)(((Dllist)ptr)->val))->hold_tool ■■ 1 ) // the expected tool is saw
{

pAet->fPtX -> SAVABOVEJC;
pAct->fPtY a SAWABOVE.Y;

pAct->lPtZ - SAWABOVE.Z;
pAct->fPtPitch a SAWABOVE.PITCH;
pAct->fPtYaw a SAVABOVE_YAV;
pAct->fPtRoll a SAVA60VE.R0LL;

>
else if ( ((struct End.point •)(((Dlli8t)ptr)->val))->hold_tool «« 2 ) // the expected tool is scissors
■C

pAct->fPtX a SCISSORSABOVEJC;
pAct->fPtY a SCISSORSABOVE_Y;
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pAct->fPtZ - SCISSORSABOVE_Z;
pAct->fPtPitch e SCISSORSABOVE_PITCH;
pAct->fPtYav « SCISSORSABOVE^YAU;
pAct->fPtRoll ° SCISSORSABOVE_ROLL;

>
else // the expected tool is drill
<

pAct->lPtX = DRILLABOVE.X:
pAct->fPtY " DRILLABOVE.Y;

pAct->fPtZ » DRILLAB.OVE.Z:
pAct->fPtPitch = DRILLABOVE.PITCH;
pAct->lPtYav « DRILLABOVE_YAV;
pAct-XPtRoll = DiaXXABOVE.ROLL:

>

// append this action to the Action List
C ((CRtsa2App*)AixGetApp())->ActList ).dll.append( ( ((CRtsa2App«)AixGetAppC))~>ActList ).List, (void ») pAct);

// generate the prinitive operation: move dovn to reach the tool
pAct ° new action;

pAct->teleop "0; // this action is not teleoperation
pAct->aove el; // this action is a soveoent action
pAct->gripAct "0; // the gripper remains the original status
pAct->toolAct B 0; // the tool remains the original status

pAct'*>holdTool <3 ((struct End^point •K((Dllist)ptr)->val))->hold.tool;

if ( ((struct End.point *)(((Dllist)ptr)->val))->hold.tool = 1 ) // the e;q)ected tool is sav
<

pAct->lPtX = SAWJC;
pAct->fPtY = SAW.Y;

pAct->fPtZ = SAW.Z;
pAct->fPtPitch " SAW.PITCH;
pAct->fPtYaw « SAV.YAV;
pAct->fPtRoll ° SAV_ROLL;

>
else if ( ((struct £ttd_point *)(((Dllist)ptr)->val))->hol<L.tool == 2 ) II the expected tool is scissors
<

pAet->fPtX = SCISSORS JC;
pAct->fPtY = SCISSORS.Y;

pAct->fPtZ = SCISSORS_Z;
pAct->fPtPitch ° SCISSaRS_PITCH:
pAct->fPtYav ° SCISSORS.YAV;
pAct->fPtIloll « SCISSORSJU)LL;

>
else // the expected tool is drill
{

pAct->fPtX « DRiajC;
pAct->fPtY a DRILL.Y;

pAct->fPtZ - DR1LL_Z;
pAct->fPtPitch = DRILL_PITCH;
pAct->fPtYaw - DRILL.YAW;
pAct->fPtRoll a DRILLJIOLL;

>

// append this action to the Action List
( ((CRtsa2App*)AfxCetApp()>->ActLlst ).dll_append( ( ((CRtsa2App«)AfxCetApp()>->ActList ).Li8t, (void •) pAct);

// generate the primitive operation: close gripper

pAct a new action;

pAct'->teleop » 0; // this action is not teleoperation
pAct->fflove a 0; // this action is not a movement action
pAct'>gripAet » 2; // close gripper
pAct->toolAct a 0; // the tool remains the original status

pAct->holdTool = ((struct action •)((( ((CRtsa2App«)AfxGetApp()>->ActList ).dll_last
( ( ((CRtsa2App*)AfxGetApp())'>ActList ).List ))*'>val))->holdTool;

// the held tool keeps unchanged

// append this action to the Action List
( (((^tsa2App«)AfxGetApp())->ActList ).dll_append( ( ((CRtsa2App«)AfxGetApp())->ActList ).List, (void •) pAct);

// generate the primitive operation: move back to the above point
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pAet = new action;

pAct->teleop » 0; // this action is not teleoparation
pAct->move ° 1; // this action is a novemant action
pAct->gripAct B 0; // the gripper remains the originsd status
pAet«>toolAct " 0; 11 the tool remains the original status

pAct->holdTool " ((struct action »)((( ((CRt8a2App*)AfxGetApp())->ActList ).dll_last
( ( ((CRtsa2App«)A2xGetApp())'->ActList ).List ))->val))->holdTool:

// the held tool keeps unchanged

if ( ((struct End.point »)(((Dllist)ptr)->val))->hold.tool = 1 ) // the expected tool is saw
•C

pAct'>fPtX > SAWABOVE_X:
pAct->lPtY = SAWABOVE.Y;

pAct->fPtZ = SAVABOVE_Z;
pAct-MPtPitch = SAWABGVE.PITCH;
pAct->lPtYaw = SAWABGVE.YAW;
pAct->fPtRoll « SAVABGVE.ROLL;

>
else if ( ((struct End.point *)(((DUist)ptr)->val))->hold,tool «» 2 ) // the es^ected tool is scissors
<

pAct->fPtX ° SCISSORSABOVE_X;
pAct->fPtY ° SCISSORSABOVE_Y;

pAct->fPtZ = SCISSGRSA60VE.Z;
pAct->fPtPitch ° SCISSGRSABOVE_PITCH;
pAet->fPtYav - SCISSCRSABOVE.YAV;
pAct->fPtRoll a SCISSGRSABOVEJIOLL;

>
else // the expected tool is drill
<

pAct->fPtX = DRILLABGVE_X;
pAct->fPtY " DRILLABOVE,Y;

pAct->fPtZ - DRILLABOVE_Z;
pAct->fPtPitch - DiaLLABOVE_PrrCH:
pAct->fPtYav « DIIILLABGVE.YAV;
pAet->fPt!loll = DRILLABOVE_BOLL:

>

// append this action to the Action List
( (<C!Rt3a2App*)AfxGetApp<))->ActList ).dll_append( ( ((CRt8a2App«)AfxGetApp())*>>ActLi8t ).List, (void ») pAct); I

// update the currently holded tool
((CRtsa2App*)AfxGetA]^())'>holdTool ° ((struct End.point *)(((Dllist)ptr>->val))->hold_tool;

>

>

if ( {(((struct End.point •)(((Dllist)ptr)'->val))->is_via) ) '
// if this end point is not a via point — that is to say» this point is a cut point

{
// generate the action description: move to the cut point #

descPtr = strdi;^("Kove to cut point
.itoa( CutPtNo» EndPtlndex, 10);

strcat(descPtr* EndPtlndex);

// append this.action description to the action description list
( (((^tsa2App«)AfxGetApp())»>ActDscptList ).dll.append( ( ((CRtsa2App*)AfxGetApp())->ActDscptList ).List, (void •) descPtr);

// generate the primitive operation: move to the cut point
pAct ° new action;

pAct'>teleop ̂  0; // this action is not teleoperation
pAct->fflove " i; // this action is a movement action
pAct->gripAct B 0; // the gripper remains the original status
pAct'>toolAct *0; // the tool remains the original status

pAct->holdTool " ((struct action •)((( ((CRtsa2App«)AfxGetA^())->ActLi8t ).dll.last
( ( ((CIltsa2App*)AfxGetApp())'>ActList ).List ))->val))->holdTool: // the held tool keeps unchanged

pAct->lPtX " ((struct End_point •)(((Dlli8t)ptr)->val))->coord.x;
pAct->fPtY » ((struct End_point •)(((Dllist)ptr)->val))->coord_y;
pAct->fPtZ e ((struct End.point •)(((Dllist)ptr)->>val))'->coord_z:
pAct*'>fPtPitch " ((struct End.point *)(((Dllist)ptr)'->val))->pitch; I
pAct->fPtYaw " ((struct End^point •)(((Dllist)ptr)->V8d))->yaw;
pAct'>fPtRoll B ((struct End.point *)(((Dllist)ptr)->ved))->roll; I

// append this action to the Action List

73
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< ((CRtsa2App*)AfxGetApp<))->ActLi8t ).dll_appond( ( ((CRtsa2App»)AlxCetApp())->ActList ).Llst, (void •) pAct);

// generate the action description: cut

descPtr = strdupCCut

II append this action description to the action description list
( ((CRtsa2App»)AtxBatAppC))->ActDscptLi3t ).dll.append( ( ((CRt8a2App«)Al}cG«tApp(»->ActDscptList (void •) doscPtr);

// generate the priaitive operation: turn on the tool
pAct a new action;

pAct''>teleop » o; // this action is not teleoperation
pAct->move "0; // this action is not a noveoent action
pAct->gripAct ° 0; // the gripper remains the original status
pAct'>toolAct si; // turn on the tool

pAct*>boldTool = ((struct action »)((( (((nitsa2App*)Al]cGetApp())->ActList ).dll_last
(  ( (CC»tsa2App»)AliGotAppO)->AetLi3t ).U.st ))->Tea))->holdTooli // tho hold tool koops mchangod

// append this action to the Action List
( ((CRtsa2App*)AlxGetApp(»->ActList ).dll_append( ( («3ltsa2App*)AlxGetApp())->ActList ).Llstp (void •) pAct);

// generate the priaitive operation: aove to cut
pAct ° nev action;

pAct->teleop e 0; // this action is not teleoperation
pAct->nove "1; // this action is a movement action
pAct-'>gripAct ° 0; // the gripper remains the original status
pAct->toolAct >0; // the tool remains the original status

pAct->holdTool n ((struct action *)((( (((aitsa2App*)AlxCetApp())->ActList ).dll_last
( ( (((nit8a2App«)AlxGetApp()>->ActList ).List ))->val))->holdTool; // the held tool keeps unchanged

pAct->iPtPitch e ((struct End.point •)(((Dllist>ptr)->val))->pitch;
pAct-MPtYaw = ((struct End.point •)(((Dllist)ptr)->val))->yav;
pAct->lPtRoll = ((struct Endlpoint »)(((Dllist)ptr)->val))->roll;
pAct->tPtX = ((struct End.point •)(((Dllist)ptr)->val))->coord.x - 2*(mrrERT0T00L*cos(pAct->iPtRoll)»cos(pAct->lPtPitch);
pAct->lPtY = ((struct End.point •)(((Dllist)ptr)->val))->coord.y - 2*CSnEKrOTaOL*sia(pAct->lPtRoU)*cos(pAct->lPtPitch);
pAct-MPtZ » ((struct EacLpoint •)(((Dllist)ptr)->val))->coord.z - 2*<JEKTERTOTOOL*(-sin(pAct->lPtPitch));

// append this action to the Action List
( ((CRt8a2App«)AixCotApp())->ActList ).dll_append( ( ((CRtsa2App»)AfxGetApp(»->ActList ).Li8t, (void •) pAct);

// generate the priaitive operation: turn oit the tool
pAct =■ nev action;

pAct->teleop = 0; // this action is not teleoperation
pAct->fflove B 0; // this action is not a movement action
pAct->gripAct » 0; // the gripper remains the original status
pAct->toolAct - 2; // turn off the tool

pAct->holdTool " ((struct action *)((( ((C!Rtsa2App»)AfzGetApp())->ActList ).dll.last
( ( ((CRt8a2App»)AfxGetApp())->ActList ).Li8t »->val))->holdTool; // the held tool keeps unchanged

// append this action to the Action List
( ((CRtsa2App«)AfzGetApp())->ActList ).dll_append( ( ((CRtsa2App»)AfxGetApp())->ActList ).List3 (void ») pAct);

// generate the priaitive operation: back off to the start point
pAct B nev action;

pAct~>teleop "0; // this action is not teleoperation
pAct-'>move <*1; // this action is a movement action
pAct->gripAct B 0; // the gripper remains the original status
pAct->toolAct B 0; // the tool reioains the original status

pAct->holdTool ■ ((struct action *)((( ((CRtsa2App*)AfxGetApp())->ActLi8t }.dll.l8St
( ( ((CRtsa2App*)AfxGetApp())->ActLi8t ).Liat ))->val))->holdTool; // the held tool keeps unchanged

pAct->fPtX B ((struct End.point •)(((Dllist)ptr)->val))->coord.x;
pAct->lPtY " ((struct End.point •)(((Dllist)ptr>->val))->coord_y;
pAct->fPtZ a ((struct End.point *)(((Dllist)ptr)->val))->coord.2;
pAct->fPtPitch B ((struct End.point •)(((Dllist)ptr)->val))->pitch;
pAct->fPtYav = ((struct End.point ■)(((Dllist)ptr)->val))->yav;
pAct->fPtRoll « ((struct End_point •)(((Dllist>ptr)->val)>->roll;

// append this action to the Action List
( (((nitsa2App*)AfxGetApp())->ActList ).dll_append( ( ((CRtsa2App»)AlxCetApp())->ActList ).ListA (void •) pAct);
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>  if end oi "if ( {(((struct End_point •)(((DUist)ptr)->val))->is_via) )" loop
else // this is a via point
<
(hitPtNo-': // since this end point is not a cut point
ViaPtNo-H>; // update the via point index number

// generate the action description: move to the via point #

descPtr = strdup("Move to via point
.itoa( ViaPtNo, SndPtlndex, 10);

8treat(descPtrt EndPtlndex);

// append this action description to the action description list
( ((0Rt3a2App»)AfcGotApp())->AetDscptLi3t ).dll.apponcl( ( ((Clltsa2App»)AfxGotApp<))->ActDscptList ).List, (void •) descPtr);

// generate the primitive operation: move to the via point
pAct " nev action;

pAct->teleop ° 0; // this action is not teleoperation
pAct->Dove = 1; It this action is a moveaent action
pAct->grlpAct " 0; it the gripper remains the original status
pAct->toolAct "0; it the tool remains the original status

pAct->holdTool = ((struct action •)((( (((3lt8a2App*)AfxGetApp()>->ActList ).dll^ast
( ( ((CRt8a2App*)AfxGetApp())>>AetList ).List ))->val))->holdTool: // the held tool keeps unchanged

pAct->fPtX = ((struct End.point •)(((Dllist)ptr)->val))->coord«x;
pAct->fPtY s ((struct End.point •)(((Dllist)ptr)->val))->coord_y;
pAet->fPtZ = ((struct End_point •)(((Dllist)ptr)->val))->coord.z;
pAct->lPtPitch =» ((struct End.point •)(((Dlll8t>ptr)->val))**>pitch;
pAct->fPtYav > ((struct End.point •)(((Dllist)ptr)->val))->ya«;
pAct->fPtRoll » ((struct Endlpoint •)(((Dllist)ptr)->val))->roll;

// append this action to the Action List
( (((3ltsa2App*)AfzGetApp())->ActList ).dll.append( ( ((CRt8a2App*)AfxGetApp())->AetList ).List, (void *) pAct);

> // end of "else"

>  ft end of the for loop to traverse the end points

} it end of " if (((CRt8a2App*)AfxGetApp())->>firstcheck) "

>

((C!Rtsa2App*)AfzGetApp())->firsteheck « 0; it vill not be the first time to check the plan next tine

CActDscDLG ActDscDlg;

int actHum-0; // to get the number of actions in the action description list
for ( Dptr > ( (( ((CRtsa2App*)AfzGetApp())->ActDscptLi8t ).List)*>>flink);

Dptr !° (( ((CBitsa^pp*)AfxGetApp())'->Ac^8eptLi8t ).List);
Dptr - ( ((Dllist)Dptr)->flink) ) // for loop to traverse the action description list

■c
actNuBH~f;
>

for (int ieO; i<38: ++i)
<
actPlanCi] ■ strdupC'");
>

int joO;
for ( Dptr » ( (( ((CSltsa2App*)AfxGetApp())->ActDscptList ).List)'->flink);

Dptr !b (( (((3(tsa2App*)AfzGetApp())'>AetDscptList ).List):
Dptr ■ ( ((Dllist)Dptr)->flink) } it for loop to traverse the action description list

{
actPlanCj] » strdup( (char •) (Dptr->val) );

>

ActDscDlg.m_actl (CString)actPlan[0];
ActDscDlg.n.act2 ■ (CStrizig)actPlanCl];
ActDscDlg.m.act3 ■> ((String)aetPlan[2];
ActDscDlg.m.act4 = (CString)actPlan[3];
ActDscDlg.n.actS = «String)actPlan[4];
ActDscDlg.B_act6 ■ (CString)actPlan[5};
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ActDscDlg.
ActDscDlgc
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.
ActDscDlg.

iB.actT «

,2n.act8 s

a_act9 e

ZD_actlO

.&L.actll

.D_actl2

Q.actl3

.D_actl4

.D_actl5

EuactlS

Buactl?

.m.actl8

n.actl9

D.act20

.D_act21

Bi_act22

a_aet23

B.act24

B_act25
a_act26

D.act27

B_aet28

B.act29

a_aet30

B_act31

B.aet32

B_aet33

B_act34

B.act35
B_act36

B.act37
a_act38

(CStriBg)actPlan[6];
(CStriog)actPla2i[7];
(CStriog)actPlan[8];
= (CSt7ing)actPlan[9i;
3 (CStriiig)actPlaxi[10]
B (CStri&g)actPlan[ll]
3 (CSt7lDg)actPlaiiCl2]
3 (CSt7ing)actPlazi[13]
3 (CSt7ing)actPlanCl4]
3 (CSt7i&g)actPlan[15]
3 (GStrixig)actPlan[16]
3 (CSt7iiig)actPlanCl7]
3 (CSt7ii];g)actPlan[18]
3 (CStrisg)actPlajiCl9]
n (CStrlag)actPlant203
3 (CString)actPla&[2l2
3 (CStriiig)actPlaBr22]
3 (CStrizig)actPlan[23]
3 (CStriog)actPIa2i[24]
3 (CStriog)actPlan[2S]
3 (CStriog)actPlan[26]
3 (CStriag)actPlan[27]
3 (GStrixig)actPlanC28]
3 (CSt7isg)actPlaD[29]
3 (GString)actPlan[30]
3 (CString)actPlanC31]
3 (CStrixig)actPla&C32]
3 (CSt7isg)actPlan[33]
3 (GString)actPlan[34]
3 (CStrisg)aetPla&[3S]
= <CStrixig)actPlaxi[36]
3 (CStrixig)actPlan[37]

int nActDscDl^lespouse n ActDscDlg.DoHodalO;

11 C nActDscDlgResponse == IDOK)

11 C nActDscDlgRssponse >
<

IDCANCEL)

>

>

void CTaskPlanttOnVlaPolatBUTTONO

i
If TDDO: Add your control notillcatlon handler code here

CVlaPntDlg VlaPntDlg;
int nVla^tDlgResponse n VlaPntDlg.DoHodalO;
11 (nViaPntDlgResponse "=■ IDOK)
<

11 (nViaPntDlgResponse '
{

> IDCANCEL)

>
>

void CTaskPlan::DnInsertteleopButton()

// TODO: Add your control notillcatlon handler code here

CInsertTeleopDLG TeleopDlg;
Int nTeleopDlgResponse ■ TeleopDlg.DoHodalO;
11 (nTeleopDlgResponse ■■ IDOK)
•C

11 (nTeleopDlgResponse ' IDCANCEL)

void CTaskPlan: :OnDounloadTrajectoryEUTTOH()
■C

// TODO: Add your control notillcatlon handler code here
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if ( ((CRtsa2App*)AfxGetApp()>~>firstcheck )
{
HessageBoxCPlease cheek the plan first");
>
else

<

((CRt3a2App»)AfxGetApp())->RealholdTool = ((CRtsa2App«)A£xGetApp())->holdTool; // update the held tool

FILE • PlanFile;
//PlanFile » fopenC"d:/stacey/Projects/Rtsa2/staeey/Projects/Rtsa2/planfile", "v");
PlanFile > fopen("x:/Ta8kPlan/planfile", "v");

optldx " 0;

for ( ptAct B C (( ((CRtsa2App«)AfxGetApp())'->ActList ).List)->flink);
ptAct CC C(CRtsa2App«)AfxGetAppC))->AetList ).List):
ptAct « ( ((Dllist)ptAct)->flink) ) // for loop to traverse, the action list

optIdx++;
fprintf(PlanFile, "Operation %i:\n", optldx);

fprintf(PlanFile, " teleop = ");
fprintf(PlanFile, "Xlld ((struct action »)(ptAct->val))->teleop );

if ( ((struct action •)(ptAct->val))->teleop «« 1 ) // if the action is teleoperation
fprintf(PlanFile, "# begin teleoperation\n");
else

fprintf(PlanFile, "# not teleoperation\n");

fprintf (PlanFile, '* nove » ");
fprintf (PlanFile, "7.11d ", ((struct action •) (ptAct->val))->nove );
if ( ((struct action •)(ptAct->val))->nove » 1 ) //if the action is a movement action
fprintf(PlanFile, "# a movement operation\n");
else

fprintf(PlanFile, "# not a movement operationVn");

fprintf(PlanFile, " gripAct = ");
fprintf(PlanFile, "Xlld ((struct action •)(ptAct->val))->gripAct );

if ( ((struct action •)(ptAct->val))->gripAct o )
fprintf (PlanFile, "# the gripper remains the original statusNn");
else if ( ((struct action •)(ptAct->val))->gripAct = 1 )
fprintf(PlanFile, "# open gripperXn");
else

fprintf(PlanFile, "# close gripper\n");

fprintf(PlanFile, " toolAct " ");
fprintf (PlanFile, "%lld ", ((struct action •)(ptAct->val))->toolAct );

if ( ((struct action •)(ptAct->val))->toolAct == o )
fprintf (PlanFile, "# the tool remains the original statusNn");
else if ( ((struct action •)(ptAct->val))->toolAct =» 1 )
fprintf(PlanFile, "# turn on tool\n");
else

fprintf(PlanFile, "# turn off tool\n");

fprintf(PlanFile, " fPtX = ");
fprintf(PlanFile, "Xlllf ((struct action •)(ptAct->val))->fPtX );
fprintf(PlanFile, "# the x coordinate of the final pointNn" );

fprintf (PlanFile, " fPtY = ");
fprintf(PlanFile, "Xlllf ((struct action •)(ptAct->val)>->fPtY );
fprintf (PlanFile, "# the y coordinate of the final pointXn" );

fprintf(PlanFile, " fPtZ " ");
fprintf(PlanFile, "%lllf ", ((struct action •)(ptAct->val))->fPtZ );
fprintf(PlanFile, "# the z coordinate of the final pointXn" );

fprintf (PlanFile, " fPtPitch = ");
fprintf(PlanFile, "Zlllf ", ((struct action •)(ptAct->val))->fPtPitch );
fprintf (PlanFile, *# the pitch angle of the final point\n" );

fprintf (PlanFile, " fPtYaw » ");
fprintf (PlanFile, "Xlllf ", ((struct action *)(ptAct->val))->fPtYaw );
fprintf (PlanFile, "# the yav angle of the final point \n" );

fprintf (PlanFile, " fPtRoll - ");
fprintf (PlanFile, "Xlllf ((struct action •)(ptAct->val))->fPtRoll );
fprintf (PlanFile, "# the roll angle of the final pointXn" );
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£close(PlanFilo);
}

>
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