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ABSTRACT

Computer-aided design is defined as an automated system for the design, drafting, and display of graphically oriented information. Companies used CAD to produce better designs more quickly and more cheaply than their competitors. Therefore, this paper describes a dual language (English-Malay) CAD system, MysCad. We propose a series of solutions with MysCad in order to overcome the problem in the existing CAD softwares which is mainly on English platform and user may need to be trained intensively and extensively. The problem is especially for the new users and do not have competent English. Therefore, in this paper, we demonstrate the capability of MysCad which is able to help to produce the survey & mapping, engineering mapping, planning, engineering plan and etc. MysCad has proved to be an effective tool for CAD user with its user-centered design. The powerful feature includes it simplicity for a complex world and flexibility in design. The software also allows topographic maps creation using intelligent mapping, data conversion to and from standard industry format, full COGO capability from field to finish, and a lot more. In addition, existing preliminary version of the proposed software has been practically used by some survey firms, some higher institutions, architect firms and so on.
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1. Introduction 

CAD (Computer Aided Drafting and Design) is much more than drawing lines by electronic means. Computer-aided design is defined as an automated system for the design, drafting, and display of graphically oriented information [3]. Application of computer to surveying and mapping allows the engineering to go from field data or database to finished contour map in one step especially [9]. In short, CAD has generated a new industrial revolution by increasing the speed and efficiency of many types of manufactory process [8]. 

2. Problem Definition
25 years ago, nearly every drawing produced in the world was done with pencil or ink on paper [4, 5]. Minor changes meant erasing and redrawing while major changes often meant recreating the drawing from the scratch. If a change to one drawing affected other documents, we were dependent upon having someone manually recognize the need to make the changes to the other drawings and to do so. In another word, the CAD management or CAM become a problem. Consequently, there is a need to deal with multiple software applications and all the user training and data management problems that come with them [6]. Furthermore, frequent updating of mapping database may be necessary [9].
Besides, data collection is an expensive and time-consuming process for individual organizations. Industry representative parties have addressed the problem of software data collection in the pass few years [7]. With the increasing complexities of software products and projects makes it ever more difficult for software developers and manages to improve performances [2].

Software industry is constantly facing increasing demands for quality, productivity and time-to-market [2]. However, often in the market nowadays, the CAD system such as AutoCad System or others are mainly on English platform and user may need to be trained extensively in order to use the existing CAD system. Thus, the problem will be for the new users who are new on CAD and not strong in English language. This make them have to go through the hard time in order to master the CAD system. In addition, the industry organizations had spent tones of money to train their staff to master the CAD. 

Due to above problem and market needs, we have proposed a series of solutions with MysCad, a powerful and compatible, dual language (English-Malay) CAD system. The proposed system is an alternative and has the localized features, which much more advanced compared to existing CAD system. Flexibility in the system enables the user to customize the system based on their needs and requirements, which fully support the business venture. In other words, MysCad adopts a user-centric approach as in [1] that aims to generate an adaptive version so that the version itself and its rendering process are best match to the user’s preference and therefore most satisfying to the users.

3. Significance for particular Surveying Application and Workflow
CAD system is vital for surveyor for presenting that information in an efficient and easily flow is crucial. Also, every survey & mapping related business require similar tools (Survey Hardware, Survey Software, AutoCAD and related CAD system); what works for producing the survey & mapping, engineering mapping, planning, Engineering plan and etc. 
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Figure 1. Workflow of the surveying mapping

In General, the current process to present such survey information has to gone through the following step as illustrated in Figure 1.

(1) Field Survey using Survey Instruments such as Total Station)

(2) Manual entering or direct download the data to Survey Computation Software (especially for Geometic  Computation and survey data editing). 

(3) Export those information and import into the CAD drafting software such as AutoCAD or other CAD system 

(4) CAD Editing and print those information. For example: Engineering Plan, topography plan and etc.

The surveyor may need to buy (1) survey hardware (Total Station) such as: Leica, Topcon, Nikon, Sokkia or etc), (2) Survey Computation Software example; TRPS CDS, LISCAD, CIVILCAD, 12D, SDR Map, Terramodel and (4) CAD drafting system example: AutoCad, IntelliCAD, BrisCAD.

Where (2) survey software & (4) CAD and drafting system is the most expensive tools. Meanwhile, the other most common problems are those data during export and importing process will lead to data lost which caused by the importable data format and some time may cause the surveyor has to back to the field to resurvey.

Furthermore, as mentioned earlier the market now most of the CAD software are building on the English platform which some time make the user have the difficulty to understand and to learn the CAD system and they rather use conventional way which is time consuming and resources wasted. This often happens especially for those who are the new on CAD and those who not strong on English. This may lead to wasting of unnecessary time and money for just to learn the CAD system.

4. The proposed System - MysCAD 

MysCad offers the advantages of simplicity combined with powerful, advanced smart features that save time and money. The following section looking at three areas of the proposed system which critical to the end users: user interface, ease of use, and features and functionality, the choice is clear.

Figure 2. User Interface for MysCad

4.1 Comparisons with Existing System 
In term of simplicity of the user interface, the proposed system is Windows-based commands, as well as other intuitive, icon-based commands, MysCad presents a simplified, comfortable drawing environment for anyone familiar with Microsoft Office applications. MysCad provides dual language (English & Malays), which makes the new CAD user to learn the CAD system. MysCad's simpler user interface reduces or eliminates costly training and facilitates corporate wide implementation, while other system interface requires lengthy, expensive training costs for a product directed at a smaller sector of the workforce.
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Figure 3. Sample Menubar in MysCad

MysCad can achieve in a few mouse clicks what often requires four to seven, or more, mouse clicks in other system. Though AutoCAD is considered to be the CAD of choice by professional CAD users, such as draftsmen, its many task-specific toolbars contain multiple commands, all geared at making the power-user more efficient. And though many AutoCAD buttons look like common Windows icons (such as Save, Open, Undo, Cut, Paste, etc.), it exhibits many more icons, all draft oriented and specific to AutoCAD (Figure 3). MysCad's less complicated interface facilitates rapid proficiency.

MysCad was designed for a myriad of users, including non-CAD users, engineers, managers, and support staffs who have no need to become CAD "power users." MysCad is an easy-to-use, simple, and quick approach to drawing that also allows for accurate input.
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Figure 4. Selectable Language & Command Bars
MysCad and most of the CAD product are designed to look like Microsoft Windows applications; that is, both use similar pull-down menus, icon-based commands, and ToolTips found in other Office applications like Word and Excel. Most users will feel comfortable in this familiar environment. However, the sheer number of commands found in AutoCAD makes learning it a lengthy proposition. MysCad is by far the easier of the applications to use. MysCad has a reduced the number of commands and, more importantly, fewer steps to draw because commonly used functionalities are integrated into logical combinations in icon-based Toolbars. 

MysCad is designed to provide a simpler approach to drawing for engineers and other non-CAD users. Users can easily key in an exact length, radius, or geometric orientation in MysCad's dynamic ribbon bar, or simply draw it using the mouse. MysCad also works in a 'mouse down' mode, performing specified commands, such as Trim or Extend, on several geometric elements at one time (Figure 4). 

MysCad functionality also includes connectivity among elements as they are drawn (relationships). These relationships, once applied as constraints such as connections, perpendiculars, tangency, parallel, concentric, or equivalence, not only maintain the connections between elements but also control the behavior of geometry when said geometry is modified. This ability to change, without breaking all the connecting elements, fundamentally defines parametric.

4.2 Feature comparison

In order to better compare features between MysCad and other CAD system, two general workflows will be analyzed: design and drafting, concluding with general features and a general market comparison. 

Firstly, the proposed system enables freedom to design. MysCad features intuitive commands that allow any user to quickly sketch a design idea and then refine it. MysCad powerfully transform a user's freehand mouse motions or sketched lines into precision geometry. 

Besides, MysCad user can quickly annotate the design by selecting the geometry and placing the dimension. Since MysCad uses relationships and constraints (where elements remain attached to each other), the user can then modify a dimension and immediately see the change reflected in the geometry (as shown in Figure 5 for 3D design).
For simplicity for a complex world, MysCad was designed for the non-CAD user or the casual CAD user (those who spend less that 10 percent of each week on CAD) with little or no training. AutoCAD for example, however, was specifically designed for production drafting, with a wide draft-specific range of commands and dimensioning functionality. Entire college courses are dedicated solely to teach students AutoCAD. Companies must invest large amounts of training dollars for draftsmen to become productive and to remain up-to-date on that system. 
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Figure 5. MysCad for 3D design
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Figure 6. MysCad for 3D graphic

Figure 7. 3D modeling with Raster Image Support And Rendering Facilities

Most importantly, MysCad's dimensioning functionality includes dimensioning along an axis, angular dimensioning, leader placement, and improved symbols for geometric dimensioning and tolerance (Figure 5, 6 and 8). In addition to creating native geometry, MysCad can reference existing AutoCAD (or MicroStation) drawings to create compound documents. Now engineers, managers, and support staff can use or provide data to the draftsman that is accurate, legible, and, through MysCad's ability to Save As AutoCAD, in a usable/modifiable format. MysCad also includes Image Integrator as a raster add-in, allowing users to combine raster data with vector data for hybrid documents (Figure 7).
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Figure 8. 3D Rotate 

MysCad is a highly advanced and fully automated design and drafting solution. MysCad's unique 3D point-based design provides unprecedented speed, flexibility and power to increase your productivity. MYSCAD accepts industry standard data formats including DWG, DXF and DGN and is available by module or in industry specific "Paks" to provide you with the right amount of functionality for the job you do.

5. Components of MysCad
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There are four component in the proposed system. Each of the components plays different role in order to suit the different needs of the users. The four components include for Professional usage, for Geometic Desktop, for Design Desktop and for Standard usage.

5.1 Professional

The professional usage is to deliver the full module with Geometic, Survey Application, Engineering, Design, Cad & 3D Drafting, Texture Support with powerful 3D rendering for professional engineer, mechanical application, CAD & CAM needs.

5.2 Geometic Desktop

Specially design for Geometic, Survey Application such Cadastral, Topography Survey , Earth Work& Civil Engineering calculation, 3D Design, Cad & drafting for Geometic Engineering Application.

Geometic Desktop provides all the solutions surveying professionals need to go from field to finish. A unique feature is the ability to define multiple views of the same data (e.g., plan profile) and use them simultaneously. Automatically generate mapping symbols, drafting labels and custom line types. Intelligent text is tied to the project (for example, boundary calls are updated as change is made). MYSCAD SurveyPak also provides the tools for surveyors to accurately cut cross-sections and calculate average end area volumes.

· Full COGO capability from field to finish

· Easily generate finished plots to your customer's specification.

· Create topographic maps using intelligent mapping from data collector

· Enhanced compatibility with most brands survey products (TOPCON, LEICA, NIKON, HORIZON, SOUTH, SOKKIA, TRIMBLE).

· Import and export ASC11, DXF, DWG, DGN, VDI, VDF, JPG, WMF, BMP and other industry standard formats

5.3 Design Desktop

This component is mainly for design, CAD & drafting with 3D entities texture & raster image support that specially designed for the application such as municipal planning, interior design or any application that needs the 3D texture support & rendering. This component focuses exclusively on the special needs of civil engineers, surveyors, construction contractors, and mapping professionals. It provides a full double precision point based coordinate geometry database, resulting in improved accuracy and data integrity. It also delivers true designed-in support for the design conventions and geometric features commonly employed by industry professionals.

5.4 MysCad 2005 Standard

Standard 2D and 3D Cad & drafting application with triangulation modeling that specially designed for day to day drafting needs
6. Sample Applications

Existing preliminary version of the proposed software has been practically used by some survey firms, some higher institutions, architect firms and so on. The sample applications used in these organizations was as following
· Terrain contouring & modeling, topography survey (Figure 9)

· Earth Work Analysis - Long section & cross section design, volume calculations 

· Terrain water flow analysis & grid base modeling (Figure 10)

· Architectural design & drafting 

· Cadastral survey, reporting & traverse computation  (Figure 11)

· Engineering calculation - Monitoring, curve design, setting out, levelling, intersection, volume, area & etc
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Figure 9. Terrain Contouring & Modeling, topography survey
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Figure 10. Terrain Water Flow Analysis & Grid Base Modeling
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Figure 11. Cadastral Survey, Reporting & Traverse Computation

7. Conclusion

CAD is a complete stand-alone CAD database and drawing editor, offering advanced features that are not available in any other generalized CAD drafting environment.  Its related automated design and drafting applications, available within other modules, are not constrained by any of the limitations commonly imposed by third party CAD environments. 

MysCad’s ability to automatically update drawings, notes, tables, labels, and callouts as design conditions change is clearly unequalled.  Its ability to assure that finished drawings always display and plot the intended content, regardless of changes in layer visibility is unique, as is the ability to display and plot objects in different drawings with variable levels of prominence.

The future enhancement for MysCad will be mainly to integrate the capabilities and functions for purposes of Geographic Information System, Global Positioning System Mapping, Civil Design, Hydrographic Survey and for Architectural Desktop.
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