MiniCAD 5 
Tutorial 05 – Math,s in Surveying

miniCAD5 Maths in Surveying Tutorial

Aim: To perform a simple mapping exercise in miniCAD5.   Refer to the document Field_Mapping_Exercise.doc for more information.  

Note: Use the field data collected at Bicentenial Park not the data in this document. 

· Open miniCAD5 by double clicking on the desktop icon.

· Open the Layer dialogue by selecting Layer>>Layers from the menu. 

· Press the New Layer button and type “TRAVERSE” as the layer name. 
Select colour 3-Blue from the Colour list. 

· Repeat this step to create new layers named:
 “STRINGS” in colour 4 – Red, 
 “LINE INTERSECTION” in colour 12 – Maroon and 
“ARC INTERSECTION” in colour 14 – Lime.

· Highlight the TRAVERSE layer by clicking on it and then press the Set Current button. Close the layer dialogue.

The Start Point

If the New Point dialogue is not already open, select it from the Draw>>Point menu. Enter the values that appear in the figure below and press the Store button. Then press the Cancel button.  (to close the New Point tool).
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Enter your Traverse

· Select Draw>>Traverse.

· Use the mouse to snap to the point just created (point 101)  and enter:

224 degrees 24 minutes and 55 seconds in the bearing field and 
7 metres in the distance field as shown below. 
Note that for a bearing a decimal point is placed between the degrees and minutes only. 


· Press the Store button and this leg should appear on screen.
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· Continue entering the following traverse legs in a similar manner:

NOTE:  The from point will automatically change to the last point created.
	Bearing
	Distance

	180
	4

	344.2833
	18.682

	90
	5

	195.3127
	18.682

	19.3914
	14.866


Press the Cancel button on the Traverse dialogue.

Tip: You’ve just finished an important part of this task. How about saving your work ! 

About the Screen View: At this stage or in the future, you may want to change your screen view. There are a number of methods contained within the View menu, but it is easier to use your mouse. To zoom in, move the cursor to spot you want to be central on the screen and roll the wheel away from you. To zoom out roll the wheel towards you. To pan around the screen, hold the wheel down and drag the mouse around.

Select Query>>Line from the menu. Snap to points 107 and 101 to see what the bearing and distance is between these points. 
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· Press the Cancel button on the Query Line dialogue.

To Delete Objects

Objects can be deleted by either using the Erase Object dialogue or by simply selecting the objects on screen and pressing the delete key on your keyboard. We will use the latter method. To delete multiple objects, you can window them by dragging the mouse or hold down the CTRL key. In this case it is easier to use the CTRL key.

Hold down the CTRL key and select the following line objects: 

Line 101 – 102

Line 103 – 104

Line 105 – 106

Line 106 – 107

When they are all highlighted press the delete key on your keyboard. If you have trouble doing this you can delete one at a time or use the Erase>>Object menu.

Change the Current Layer
· Now open the Layer dialogue box and make STRINGS the current layer. . Press Ok to close the layer dialogue.

Complete the Drawing
· Select Draw>>Line from the menu. Snap to points 103, 106 and 104 in that order. Now click in the From field of the New Line dialogue and snap to points 105 and 107. Press the Cancel button.

· Select Arc>>2 Pt Arc and snap to endpoints 107, 102 and centre point (Space) 101. Arcs are always drawn in an anticlockwise direction.   (ie, From 107 to 102 )  Close the 2 Pt Arc dialogue.
Calculate the Area
· Select Query>>Area from the menu. 

In order to calculate the area of the closed figure on screen, you need to snap to the lines and arcs making up the figure in the correct order and always snapping from the same end of the objects. This is because miniCAD performs error checking regarding the connectivity of the objects in the figure. For example, if you start by selecting line 102 – 103 near point 102, you must select line 103 – 106 next near point 103. If however, you start by selecting line 102 – 103 near point 103, you must select arc 102 – 107 next near point 102. Wherever you choose to start continue around the figure in order until you enter the last leg. You will now see the area of 75.51m² displayed as follows:
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· Press Cancel to close the dialogue.

Identify the Mines

Imagine this figure defines the outline of a battlefield. Army personnel have discovered two unexploded landmines and have given you measurements from the extremities of the figure to enable your expert landmine removal unit to locate them. The first mine’s location has been defined by bearings through 2 corners of the battlefield. The second mine’s location has been defined by distances from 2 corners of the battlefield. See below to find out how to plot their location on your drawing.

· Now open the Layer dialogue box and make LINE_INTERSECTION the current layer. Press Ok to close the layer dialogue.

· Select Draw>>2 Line Intersection from the menu. Snap to point 104, type 120 and press the TAB key on your keyboard. Snap to point 105, type 210, press the Store button to create point 108.
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· Now use the Layer dialogue box as before to make ARC_INTERSECTION the current layer. 
Tip: You can also right-click over the displayed current layer  (on the status bar) to set a new current layer.
· Select Arc>>2 Arc Intersection from the menu. Snap to point 103, type 5 and press the TAB key on your keyboard. Snap to point 106, type 2, press the Store button to create points 109 and 110.
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Notice that there are two solutions to this exercise. Which one is correct? Well we can see that one of the locations (109) is not inside the battlefield, so delete this point from your drawing.

The finished drawing appears below:
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Insert and Geo-Reference an Aerial Photo
· Select Draw>>Insert Image. Drag a rectangle of a reasonable size on the miniCAD job work area to place the image. 

· At the File>>Open prompt open the file ActivityAb.jpg. 

· Select the inserted image and right click. Select Geo Reference image. Follow the prompts in the message bar on the status line. Steps 1 and 2 are to select two points in the image and Steps 3 and 4 are to select the same two points in the miniCAD job. After completing Step 4 the image is automatically shifted, scaled and rotated. 

If you have made a mistake, you can select the image again, right click and reselect Geo Reference image.

More About Images:  Images may be locked, to avoid accidental selection, and they may also be displayed at 50% transparency to make the line work easier to see.   The lock applies to all images in the job.  (You can also hide images).
Plot Your Drawing

If we now want to plot this drawing, select File>>Plot Window and enter the following information:
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Your plot sheet should look like this:
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Congratulations on completing your miniCAD5 tutorial. Pretty easy isn’t it. Press F1 to read the help files to make you an expert in its use.   (And don’t forget to save your work !)
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