What is PProtopo?.

When you have been working much in Autocad with surveying programs, you notice that the entities you are using in the designing environment are not enough for your information needs to define a surveying job. So if we take autocad’s “Point” entity, we notice that the only information it takes is its position, being its representation, in the draw quite poor. When we develop a contouring, we notice the that autocad’s entity “Polyline” we use is very limited about information and the way it’s rounded; because the round that autocads presents, on its different ways, is quite poor and occupies a lot of space in an autocad’s draw.


Due to this, the only left option is inventing a point that takes the information of the code, the station it was observed from, the number’s texts, the elevation, that allows a 2D OR 3D draw, indistinctly, etc. Resuming, a real surveying point. The same happens with the contour lines, which we want optimized in space, and also that allows different rounds, according how the field is.


Inventing an entity, means that all those autocad users that don’t have Protopo can’t view them, neither work with them; this is what autocad names “proxy objects”. That’s why we have to create a new Protopo’s independent tool, that allows viewing and working these created entities, and that it’s free, so that anyone having Protopo can take the draws from autocad to another computer where he has not got it, or any user that works well has the possibility to view them.


The most common is when you deliver the job, you don’t want to worry if who is receiving the job has PProtopo or not, so these new entities allow to transform themselves in autocad’s normal points and polylines. This way you avoid the final user having problems with proxy elements or any other thing. This is why PProtopo always allows to “Explode” these new entities in autocad’s own entities.

Note: If don’t want the final customer to have problems viewing and working with these new entities, you only have to use the autocad’s “Explode” order, obtaining simple entities. In the case of the PPoints , you will obtain a point and the texts of the numbers, elevations and code, that are activated, and in the case of contour lines you will obtain 2D polylines, with their real elevation. 

Anyway, the idea is that the final customer has also this tool in his computer, with his autocad, so he will be benefited with every aspect of managing and editing these entities. This is because this tool not only allows these two new entities view, but they contain, in them, every own tool to edit them, so any Protopo’s “not customer” can manage them as he wants.

The problem is convincing the final customer he will improve his performance, for what many arguments can be used. We will point the next:

1.-
When we develop a surveying elevation, autocad’s final contour lines occupy 


a lot, inside the draw. 500 contoured points, about 4 Mbs. With the new “contour 


line” entity it only occupies 200 Kbs. ( This is the most important argument; do 


you want a 4 Mbs file or a 200 Kbs, with out loosing precision?).

2.-
PProtopo tool allows the totally  “PPoint’s” and “Contour line’s” edition. (


We will later see these tools and their properties).


Once we’ve said this, we can say PProtopo is a great working tool for the designing system we use, Autocad, to adjust to our surveying needs, and this way we avoid our surveying job to adjust to autocad. Since now, autocad will be a slave of our needs, and not the other way, as we supported until now.

5.2 Installation in autocad.

As we’ve said, PProtopo appears to us in two ways, one of them is the purchase 

of the Protopo’s program,  and another is independently, for those computers that don’t have Protopo, or for those customers that don’t have the Protopo program but want to work with all the power this tool offers us.

For Protopo’s customers, this tool is automatically installed with Protopo, and doesn’t need a later installation, so following the instructions explained in this manual’s installation append, they will have the PProtopo tool in their autocad. 

For those who are not Protopo’s customers, or those customers that want to install PProtopo’s application with out Protopo in another computer, must install this tool specifically. There are two ways to do it:

1.-
If you are Protopo’s customer and you have the installation that comes with the program, you will see there are two directories; to know, “PProtopo for autocad 14.0” and “PProtopo for autocad 2000”. Just execute the “Install.exe” file and the installation will start. (If the autorun is activated in the CD ROM, when it is inserted, the next image will appear, where the PProtopo’s installation for any autocad version can be selected with double click.
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2.-
If you are not Protopo’s customer or you don’t have the installation CD, you can download PProtopo from the web, the direction is http://www.aptop.com. In the “news” page you have a link with which you can download PProtopo for autocad 14.0 or for autocad 2000, as the next image shows. It is convenient to have a look regularly in the Web page, to verify if there is a new update, in PProtopo and in Protopo.
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Note: If you are a Protopo’s customer, you don’t have to download, neither to install

PProtopo’s tool separately, because Protopo’s installation performs both installations together; Protopo and PProtopo. 

When you install PProtopo in a computer where you don’t have Protopo, an icon will appear on the desktop, which with you will have to start autocad so that PProtopo loads properly.

PProtopo comes in only one tool bar, from where we can access to every option corresponding the “PPoints” and “Contour lines”.

[image: image3.png]14} AutoCAD - [3800401

iwg]

[ avchivo Edicie tar Fomato Her. Dibuio Agotar Modficar 2 JRETRE
= L = e B S e S s e S e e N s S ke e P P 2 EE kS
=lg|feesocm =l[arecee = [ Fotapa SR RN R

p_——

[Comnand . *Cancelx
|Connand : xCancelx

|

|connand

[ i

[11706148,1015.2357,0.0000

FOFZC [FEJILLA 171111 [REFENT MODEL [TILEMODE





This tool bar must stay always active, and that is why we left it so that you can’t take it off, to avoid any problem with the use of the new entities. This bar has also an “autosave”, so it will remember the position in where it was each time we entry autocad.

When we start the installation program, a screen will appear indicating us the type of installation we are going to make.
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When we press next, we are asked for the directory where autocad is placed, where the “Acad.exe” file is. If we don’t answer correctly the installation will be cancelled, so before anything else, make sure of the directory where the “Acad.exe” file is placed.
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When we press next, we will be asked for the shortcut we want, this is because the program will be installed in the toolbar of Window’s initial menu.
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When we press next, the program will start saving the necessary files so that PProtopo starts, and finally the installation will finish. If it’s necessary to start the computer again, we will be notified about it.
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If we observe the desktop after this installation, we will view how we have a PProtopo icon included, which we will have to double click, to start autocad with this new tool bar, as we see in the image.
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5.3 PPoint entity.

This is one of two autocad’s new entities that has been created and that contains all the information that makes reference to a any surveying point. If we list one of these PPoints in autocad, we obtain the next information:
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As we can verify it has nothing about an autocad’s point, but it contains all the information of the text’s scale, position, colour, etc; which is much more consequent with our way of working in surveying. But, at autocad’s effects, it’s a point with its position and elevation, which is the same as useful to make any line or polyline that contains it.

It’s a good moment now, to stand out all the benefits we can have with the PPoint’s use:

.
When a point is turned or moved, the text stays always horizontal.

.
When those PPoints are picked up from autocad, the point’s number and code is taken.

.
When the map’s scale is changed, all the point’s texts change according to the new scale.

.
The text’s size in this PPoint entity is independent, so you can have a different size for the number, the elevation and number.

.
The text’s colour in this PPoint entity is independent, so you can have a different colour for the number, the elevation and the code.

.
Any text you want can be viewed in any moment, number, elevation and code. 

.

Autocad’s points are imported, (“POINT” entity) with its corresponding number and code with only pressing it on screen.

.
There is a grip, different for the elevation’s text, the number and the code, that is why the reorganisation is very dynamic.

. 
Instead of using the PDMODE and PDSIZE variables, we have created various types and styles of own points, and we remark the station.

.
Thinking in the creation of the planimetry on these points, we have created an option “Set elevation 0.0 in reference or osnap”, and when it’s activated, any autocad’s entity made with reference to “POINT” or “NEAREST” will be taken with 0.0 elevation, with which we avoid planimetry with elevations, and we also forget having to draw the points in 2D and 3D.

.
If you want to have own autocad’s entities, to deliver the draw file, you will only have to use the “EXPLODE” command, to decompose all the “PPOINTS” in a “POINT”, and autocad’s texts, or save the file as “crd” and print it or draw it from the coordinate’s editor.


A PPoint, drawn in autocad, is divided in four fundamental sections, that are, a point, a text that defines its number, a text that defines the point’s elevation and a text that defines its code or description. The point can be configured so it appears in autocad in different ways, with a point, with a cross or with a station symbol; the texts that defines the number, elevation, and code can be configured separately in view, height, colour and position respect to the point. Each of these four sections work together, so if we press in any of them we will view how 4 grips will activate, corresponding with each of the PPoint’s section. These grips are to move any of these four sections to different positions, manually, but will always belong to the same PPoint. This can be appreciated in the next image.
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You can appreciate in the image, that even if the PPoint’s four sections are separated, or very separated, they never loose their origin.

And the best of all is that the change of PPoint’s properties can be done in a group or in all of them with only selecting them with the grips.

The change of the PPoint’s properties can be done by layer, with which the edition is even more comfortable.

When a PPoint is copied, you can configure how you want the copy to look, which might be different of the copied point, on its code, number, elevation, etc.

There are more things that could be defined as improvements in the performance, but we have specified the most important ones, like drawing planimetry or altimetry, with out exception, with only activating or deactivating the “Take 0.000 elevation”.

All the edition and property tools of the PPoints have been created due to PProtopo application in a surveying office, and viewing the needs that came out. This entity is totally useful as we have been viewing in this office.

5.3.1 PPoint’s properties.
First we have to define and try to explain the use of the each of the PPoint’s Properties. If we use the order “PPoint’s properties”, apart of the coordinates, number, station, and code, that would appear when we list the PPoint with autocad, other properties we explain now will appear:
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Numbers: In this group of options you define if you want to view the number’s text, the text’s height in meters/plan, (according a scale, the program will calculate the size in the autocad’s draw, so that it looks the way you want), that text’s colour and if you want to keep the position it has or you want to change it. This is explained later in general for all the texts.

Elevations: In this group of options you define if you want to view the elevation’s text, the text’s height in meters/plan, (according a scale, the program will calculate the size in the autocad’s draw, so that it looks the way you want), that text’s colour and if you want to keep the position it has or you want to change it. This is explained later in general for all the texts.

Codes: In this group of options you define if you want to view the code’s text, the text’s height in meters/plan, (according a scale, the program will calculate the size in the autocad’s draw, so that it looks the way you want), that text’s colour and if you want to keep the position it has or you want to change it. This is explained later in general for all the texts.

General: In this group of options you will define the scale for the text’s size calculation, the point’s format or marked points, the text’s separation respect to the point in meters/plan, and finally, if we want this point in concrete to be taken at elevation 0.0 when you make reference to it or if we want to take its elevation. This will also be later explained.


The selection box named  “Position” is very useful when you are working in planimetry on the PPoints. Lets suppose we have all the PPoints drawn and due to the text’s size, and the disposed scale, there are some texts that overlap, then the user would move those texts manually, with the corresponding grips, to avoid the overlap and notice clearly which is that text, in autocad and in the later plotting. Once these texts are moved, if we enter to edit the PPoints pressing the “PPoint’s properties” button, and we activate the “Position” checkbox, we will see how all the work of text displacement will not be developed, because the program will set the texts according the position specified there, but in the case of leaving deactivated the “Position” selection box, then we are telling the program to change other properties, but not to move the position of the texts in the draw. This is very useful if we are used to move a lot of texts by overlap and we want to keep that position, but we want to change the colour or the layer.


Here, three graphics are presented, to understand all this about the position.

Lets suppose we have a job, and we want to change the type of point, from a point to a cross, but we have already been working, and we have moved the overlapped texts. Lets view it in this image.
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Now we use the “PPoint’s properties” order, pressing the “Position” option in the number, with which we would obtain the next image. All the work we developed before, disappears.
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Now we use the “PPoint’s properties” order, leaving deactivated the “Position” option, with which we would obtain the next image. The type of point changes to cross, but the text’s position does not change.
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If we are going to edit one PPoint or various PPoints, we must take in consideration various aspects when the selection of what we want to edit is developed.

1.-
If we want to edit only one point and its properties, first we mark it in autocad, with the grips, and after press in the “PPoint’s properties” button, appearing the next dialog box.
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It’s important that it’s only marked with the grips, the PPoint we want to edit, and not any other, because if not we would change the properties of all the PPoints marked with grips.

The properties that appear in this dialog box, will be the ones of the marked point, including its data of number, station, etc. If in the layer’s box we change layer’s name, (even if the layer does not exist), the PPoint will change to that new layer.

2.-
If we want to edit various PPoints, we will mark them with the grips, and after `
we use the “PPoint’s properties “ button, appearing the dialog box of the next image. Which is the same one as the one we saw before, with the only change that the number, station, X, Y, Z and code can be activated or deactivated for some change.
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The propertie’s changes, would make effect in all the PPoints with grips. If there are 10 points marked, and we press on code’s check box, for example, and we set on its corresponding edition box “Filling”, then, all the PPoints marked with the grips would have that value in the field code, and it would be viewed in the autocad’s draw immediately.


Note: As we can see, there is a box on the top part of this dialog that makes reference to the layer. In the case of selecting PPoints in various layers, all the selected PPoints will change to the selected layer in this box and would take the properties defined in this dialog.

3.-
If we want to edit all the PPoints, we will press on the “PPoints properties” with out marking any PPoint with the grips. The affected points will be the ones situated in the layer set on the edition box in the top part of the dialog.

It can be noticed that in the dialog box,  if  you select one point, various or all the PPoints, it’s the same, and the only thing that changes is the possibility to edit the principal data of position, number, code and station. When you choose only one point, that PPoint’s data will appear in the data boxes, and modifying these boxes you will only modify that PPoint’s data. But in the case of marking various or all the PPoints, then you have the possibility of modifying some of these data, but you have to specify it to the program, activating the corresponding box to the number and coordinates, of the code, or of the station; if nothing in these boxes is modified, the program would not touch the data of the selected points, and would leave the data the same as it was.

If you select various or all the PPoints you must take in consideration that if you activate the “Add increment” box in the bottom left side of the dialog box of the PPoint’s properties, then the program will suppose that the values that you set there you want to add them to the PPoint’s values, so the program will take each of the points, and will add to the number the value you set, and also to the XYZ coordinates, developing a translation of the PPoints  to its new position.

Note: In the case of adding a value to the number, and the PPoint’s number is a letter, (for example a station, with an alphanumeric name ), the program will suppose the number with 0 value and will substitute the station’s name for the value you set in number.

5.3.2 “Properties by layers” option.

As we said, this program has been tried in surveying offices, and we have been correcting and adding things according to what we saw working each day. The “Properties by layers” option is the most clear example that the program is totally useful.

This option is taken out from the arrow beside the “PPoint’s properties” button, and it is probably the most important option.
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When we finished the first version of PProtopo program, this option didn’t exist, but in later tests,  (quality control;), we saw its peremptory need, because we discovered that the final user worked in different layers each day, or for each of the jobs, or to differentiate zones; so we find ourselves with a job in where there was 3000 PPoints, separated in 12 layers, plus one layer of the stations. We first thought it was a great idea, and the reason is that each zone is clearly appreciated  because the text colour of number and elevation changes, and with a small zoom, each one is appreciated clearly. Viewing the work by zones, is very useful because you find Points that they’ve gone, elevations that shouldn’t exist, coordinate’s calculations that are wrong, due to the disorientation, etc. 

So we started working, and we verified it was very uncomfortable,  because when you wanted to change the properties of certain Points, you had to know to which layer they belonged, select the layer, and afterwards change the view properties of elevations, (one of the layers were only trees that didn’t want to be inserted in the final contour), remembering which were those sizes, etc. So, it was a problem for the user, who had enough determining the points he had to unite for the planimetry;  and unfortunately, he always disorientated.

The most uncomfortable thing, was the fact that when you wanted to make planimetry, you had to put “Set elevation 0.0 in reference or osnap” for each of the layers, so imagine having to open the dialog box of “ PPoint’s properties” two times, one for each layer.

This is how we thought about the idea of developing a tool in where you could put all the layers you wanted, and specially that the change you made, would only affect one of the properties, and not all of them, because each layer had a different colour, or a different text size, or you viewed the code, etc. This is the way we developed the next dialog of property’s changes:
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As you see, the layers appear in a list box, in the left side, (using the Windows keys. <Ctrl> or <Capital letter>, various layers can be selected), and then the properties that want to be changed for the PPoints in that layer. But differently to the dialog “PPoint’s properties” you can decide to change the “Reference at elevation 0.0” with out having to touch the text’s colour, and this is impossible in the dialog “PPoints properties”. The only properties that would change, would be the properties with the selection box activated, “check box” in the left side, and the rest of the properties will stay the same way.


If it’s possible you must try to use this system for the property’s changes, because it’s the clearest for the user and allows the change of only one property if you want to.

5.3.3. When do you use “PPoint’s properties” or “Properties by layers”.
It is very important on what does the button “PPoint’s properties” make effect, because if it’s not done carefully, you can change some PPoint’s properties that we don’t want to change.

To understand the meaning of this, we can show a simple example. Lets suppose we have 100 points on the draw, and we have been working with them, modifying the position of the number’s texts to avoid overlaps, creating new PPoints, modifying elevations, and when we’ve finished the job, we notice that the text’s colour is not adequate to take out by the plotter, so, with out marking any point, (as it has been explained before. With this, we obtain that the change makes effect to all the PPoints of the specified layer), we press on the “PPoint’s properties” button and we set the new colour on the colour box of the numbers; and with out noticing we leave the “Position” box activated in this same group of “Number”. What will happen is that we will change the colour with out wanting to, we will make all the number’s texts to recalculate its position and situate on the position specified on the box, and if we try to use the “Undo” order we will see we can’t go back. (the “Undo” order has not been activated inside the PPoint entity); all the job developed moving texts, will finally stay in nothing.
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What we have explained here, happens usually, not with the position, but yes with the text’s size and the scale, because we work with different jobs at the same time, with different characteristics.

I would not explain this if there was not a solution, an it’s that when we use the “PPoint’s properties” button, to modify all the PPoint’s properties in a specified layer, to use the option from the menu that appears from the “Layer’s properties” button, with which we will only modify what is activated.


[image: image20.wmf] 


Note:  It is very important to use only the “PPoint’s properties” button to modify the properties of one or various PPoints, but in the moment that we want to modify all the PPoints of a specified layer, we will have to use the “Properties by layers” order.



Even when we have various PPoints, you must pay attention, because all the properties that are viewed in the dialog are modified, and they must be accord to the marked PPoints.

Note: When various PPoints are selected, the properties that appear on the “PPoint’s properties” dialog, are corresponded with the properties of the first selected point on the draw, and are normally corresponded with the rest of the marked PPoints. But even this way you must pay attention to the properties you are going to modify.

If it’s possible you must use the “Properties by layers” option before the selected “PPoint’s properties”.

5.3.4. Configure “explode”.

This option appears, as button form, in the “PPoints properties”  dialog box, on the top right side.

[image: image21.png]Cambiar las propiedades de todos los PPuntos de la capa elegida
Capa de tisbsjo [FFUNTOS Copa. ] _Configuar exploc.

Nimeras Cédigos





The explode order, is used in autocad to convert complex elements in more simple elements, so a block would be decomposed on the entities that compose it, and a polyline entity would be decomposed in simple lines. So, a point will be decomposed in the most simple entities that compose it; one point entity and three text entities that correspond with the number, the elevation and the code.

And the question we think about is Why decompose a PPoint? And the answer is we will need to decompose the PPoints when we want to give  the autocad’s “DWG” file to a customer that does not have the PProtopo tool.

Note: If you don’t have the PProtopo tool, you will not be able to view the new “PPoint” and “Contour line” entities created by Protopo.

As we have said before, the customer will be benefited having this tool on his computer, because it’s free, and will allow you an edition, lets say “More topographic”, but maybe, or you don’t know the customer, or you don’t want to explain nothing to the customer, that is why it’s better to decompose these entities and avoid problems. This is for what the “Configure explode” button is. In the dialog box that appears we can configure the layers where we want each of the decomposed entities to go.
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Note: It is very important to know that when we use the “Descomp” or “Explode” order, the PPoint will be decomposed in many entities as are being viewed in that moment. So, if we have activated the selection box, “ check box”, of not viewing the elevation’s text, then, when we decompose, the elevation’s text will not be viewed in any layer.

On the dialog box “Configure explode”, we decide at the layers we want each of the possible elements that will come out from the PPoints to go, when they are decomposed.

Note: As usually, in PProtopo, the layer has not to be created, because the program will create it, if it does not exist.

When we use the configure explode order, it will affect all the PPoints in the draw, so, it is not a own property of each point, it affects all. For example, the property of “Take elevation 0.0 in reference or osnap” is own of each PPoint, and if we change it in one PPoint, it will only change in that PPoint.

5.3.5. Properties when copy.

Once we have finished these tools, we keep on trying the program in surveying offices, and we saw another thing we could improve in the definitive version, and it was what happened when a PPoint was copied.

Suppose you have taken points in the top, and in the code you have written what goes down, so you don’t have to take points on field and distribute them later on the draw, very usual thing when you are developing a job. There are many points that are “read”, with an hour and a distance. For example 12hH1B1.12, would mean that at 12 hours( the 12 hours would correspond the direction from the point taken with the station where it was observed from, as you see in the image), “H”orizontal 1 meter, “B”aja 1.12 meters. So, the best way to set this point is to copy the PPoint that the code has, and afterwards take off 1.12 meters.

[image: image23.png]utoCAD 2000 - PROHIBIDA LA VENTA - [S-nombre1.dwg] [-[O[x]
[EB acchivo Edicién Ver Insetar Fomato Hem Dibuio Acotar Modficar Express Vertana 2 -18] x|

DEEEL0 B o e et dBaecdonaHEe |/

sa[tasdmo S| [WPatee [ Poteps 5| |— Pocees =]|[ P T
~. |
~ N E\én A
T reew
101.85
\
\
| Bl
101.85
S02
+RELcene
10228
219
e Lo
10175
yitlien
10174 L |
v 513 +
L ol4 +RELLEND
tieitenn -
10165 101.56
W4 » [ ¥\ Modelo { Tayoutl { Layout2 7. B >|‘|
Fulse Eoc o Intro pare calir o hes clic con ol boten deveoho pare sotiver o1 =
henecontentunl N ) pera o |
|camanda |

10441000, 1013.5085, 0.0000 FORZC REJILLA ORTO| POLAR| REFENT| RASTRED| GLN [MODEL





So, the procedure we should follow,  would be to press on the PPoint to copy, ( its grips must appear), and after press on then PPoint, take out the menu pressing the right button of the mouse, use the copy option, and press at 1 horizontal meter,(more or less, it’s usually done), liberating the new point. If we see it, it has the same characteristics as the point we took as origin.
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Once we have done this, we see that the number, is the same as the copied point, we see that the elevation is the same, so we mark the point with grip, and we use “PPoint’s properties” to change the elevations, and we also indicate we don’t want to see the code on that point. This that might result a usual copy system, is uncomfortable, because you have to edit each copied point; to change its properties, and if you also want it to be on another different layer, you also have to edit it.

This is why we thought about the idea of creating a tool with which we could decide how we wanted any copied point to look, after a copy; this tool appears in the menu with the “small arrow” of “PPoint’s properties”, and it’s named “Properties when copy”.
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As you see in the image, the dialog box is similar to the dialog box “PPoint’s properties”, with the only difference that in the group “elevations” there is a new selection box, “check box”, that when it’s activated, the program will ask the elevation directly when a PPoint is copied. This means you won’t have to edit that PPoint. So, now we can decide, that when a PPoint is copied, transfer it to a layer named “Copied PPoint”, not to view the code, and also that the point number starts with 1000, ( the program will add one to that number each time a PPoint is copied), with which the process of copying points will accelerate, organising a little more, if possible, the procedure of creating planimetry and altimetry on the draw.  
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Note: When a PPoint is copied, the program will verify the point number on this dialog box, it will be set to the copied point, and will add one to the next copied PPoint.

It can be seem exaggerated to create a tool of this calibre, only for the copied PPoints, but How many points are taken on field “reading them”?  some take many, and others not many or none, so it’s better to overpass than to be short.

5.3.6. New  PPoint

With this option we create a new PPoint, giving it the position in XY, and the program will show the dialog box of the PPoint’s properties that is being created.
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5.3.7 Convert POINTs in PPoints.

Lets suppose we have some autocad’s “POINT” entities with an elevation and number text, that you brought from other programs, or from Protopo, and you want to convert those entities to PPoints, to take profit of the PPoint’s qualities. For this function we have created a tool which is able to transfer any point with associated texts to PPoints 
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It’s supposed you want to transfer various points, in fact, many points, automatically to PPoints, with no effort, so when you press on the option “Convert POINTs to PPoints” a dialog box appears in where you decide how the point you want to convert is disposed.
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Obviously, if you want these points to keep the number they have in the field’s observation, these will always have to be, in the same position, because this program searches the texts in the specified position to associated at the point.

Lets suppose a job that has the number’s text, and the autocad’s “POINT” entities have Z, (this means that when they were drawn they were done in 3D).
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To convert these points to PPoints, we activate the selection box “Import” in the numbers group. After, we press on the button named “Insertion on this group”, so the program will ask us, first, for the point, then we will be asked for the number’s text insertion point, and once we give it, the data of the increment in X
 and Y will appear,  of how much separation there is between this insertion and the point in question, with its sign. With this, we would have defined the number’s texts position, but we can set a  search radius from that point, because maybe, it’s near.
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Once you’ve seen the example of its use, lets view every option inside this box, one by one:

· Type of selection: In this group of options we decide if we want to select the search points, by layer or by autocad’s selection. In the case of doing it by layer, the program will activate the layer’s selection button on the bottom part.

· “Number’s” group: In this group of options, first we decide if we want to import the number or not. If we decide to import the number, the rest of options will activate for the edition of its data. In the case of not wanting a text that represents the number, the box “Initial number” will activate on the top right side on the “General” group, and it will be from that number disposed there, the way that the points will be numerated.

Inside the “Numbers” group, we have the insertion button, and if we press it, the program will ask us two things, first to select the point to where that number’s text belongs, and after to press the insertion point of the number’s text. Once this is done, the program will calculate the difference of coordinates XY there is between the point and the insertion point, and will set the result on the increment boxes of XY.

-
“Elevations” group: If the selection box “Import”, inside this group, stays deactivated, the program will suppose you want the elevation of the “POINT” associated entity to be taken. In the moment that we activate this box, the program will take the elevation’s text as true, and not the “POINT” entity’s one. This option is very useful when we have 2D points, with 0.0 elevation, but we have the elevation’s text beside.

To calculate the increments in X and in Y, just follow the same procedure as in the “Numbers” group.

· “Codes” group: This group of options is to import the code if it exists. Follow the same procedure as the “Numbers” group.

· “General”: There are two options inside this group. The initial number, that will be explained when we decide not to import the number’s text or when no number’s text are found to apply to a certain point. And the “Radius in m/t”, (meters/field), which is used for the search of the text’s insertion point. If we have a point in X=10, Y=10, and the insertion point of, for example, the code, is placed on the coordinates X=11, Y=11, then we know that the insertion will always be at 1 meter to the top right side; the program will take a point, and will review the texts until it finds a text in a circle of the “Radius in m/t” imposed from that position.

So, this tool is defined as a great utility to transfer “POINTS” to PPoints in a very simple way.

Note: The final user is who must find type of applications  for this tool. For example, number points with no numbers, or set elevations to points that  don’t have elevations, etc.

5.4. “Contour line” entity.

Since the beginning of  surveying working with autocad, we observe that when we made a smoothing on autocad’s polylines, the draw changed from occupying 500 Kbs to 6 Mbs, and the problem was not only how much it occupied, but also the work with the draw was very hard. Until not long ago we couldn’t do nothing about it, because autocad is thought at general level, and when it develops a smooth, it does it with a mathematics function , with out thinking that what we are smoothing is a contour line, and not all the vertexes are needed. That a group of  filters can be applied according the scale, that allows a decrease of these vertexes quite drastic. So , due to these filter’s application, Protopo could make reduce the file’s size from 6 Mbs to 1.5 Mbs, and this satisfied all of us, but we wanted more. 

Due to our experience in these things and looking how the computers have increased in speed and calculation power,  we think it’s the moment to create an entity that stays in size, in the file, like a polyline with out smoothing it, but that the presentation on the draw looks smoothed. This would be the correct way to explain it, but not very clear for the non specialist, so we will try to explain it better.

Lets suppose we have a contour line with autocad’s normal polylines, and they occupy 500 Kbs, and before smoothing, we pass some filters to deject points, for example, those points placed on a line, ( many times you press an autocad’s polyline, and you see that between two points that form an alienation strait line, there are 5 or 6 points, so if we deject the central points between that alienation, none precision is lost), or deject those points placed at a distance, ones from others, less than 10 centimetres of land, (this, depending at what scale, is unappreciable), etc. So, if we pass these filters, we obtain that the autocad’s draw stays at 250 Kbs size, so we have an autocad’s draw reduced at half. Once we’ve done this, we still view the contour lines with out smooth, and what we want is to take out the job with the plotter, with smoothed contour lines, so we start the smooth with the “Contour line”  new entity. We do it, save it in disk, verify its size and view with surprise, that it occupies 250 Kbs. How have we done it? Very easy, the smooth is done at real time, I mean, each time you view the draw or a regeneration is needed, the program takes the “Contour line” entities and smoothes them so that they appear smoothed;  this is the trick¡

Now you will ask yourself, How much time will it take? Does the regeneration time increase much? And the answer is it’s unappreciable. The algorithm we are using is super optimise. Obviously we are talking about computers Pentium III, because if you put it on a computer 8088, the regeneration will possible finish when a meteorite falls in the earth and the human being extinguishes.  

But, in case you have a job that occupies 40 Mbs with out smoothing, and you want to smooth it to view it or plot it, we added a property to this new “Contour line” entity, which is of “view with out smooth”, this means you will only view it smoothed when you want, and this is usually when you take it out with plotter.


This entity is a reality, and it is revolutionising surveying in autocad, because no one, until now, had tried something like that, and even less obtained results.

Note: One of the most important properties of this new entity, is that is derived from autocad’s polyline entity, so every order used for a normal autocad’s polyline can be used, (“editpol”, for example), and also any edition order that makes effect any autocad’s entity, “recortar”, “extend”, etc.

The smoothing system used  to round contour lines is the calculation of a spline with approach levels to the vertexes, divided from one to 100. Soon an option will be activated with which you will be able to decide the smoothing system to use.

Once we have explained which has our objective been when we created this entity, lets explain its characteristics. Inside PProtopo tool we have some options that allow us modify one or various “Contour line’s” properties, these entity’s edition tools, and finally, tools for the situation and/or view of the labels in these “Contour lines”.
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5.4.1. “Contour line’s” properties.


If we press this button on PProtopo’s tool bar, a dialog box will appear where we can modify the properties of one, various or all the contour lines on the draw.
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The system used to determinate the contour lines you want to edit, is very similar to the system used for the PPoints edition, so, in the draw there is not any contour line marked with the grips, the program will suppose all the contour lines in the specified layers  want to be edited. If there is one or various contour lines selected with the grips, then, the program will only modify those contour line’s properties, and not all of them.

When we use autocad’s “List” order on a contour line, this is the result  that appears:

[image: image36.png]Ventana de texto de AutoCAD - boni
Edicibn

dwg

[_[CIx]

[Comands: _list I encontrados

Descartar puntos en distancias menorss de= 0.100
Ninero de tramos para el suavizado, (splinesegs)= 8
Azinut minino para descartar puntos= 1.000
Distancia ni a descartar puntos= 0.020
grado de la

nivel de suavizado
Ver solo puntos de control= HO

Ver puntos de comtrol= 51

Con el comando DESCOMP= Crear polilineas suavizadas
Coler de las vérticess 47

Curva_de_nmivel Capa: "SCURVADO"
Espacio: Espacio modelo
Identificader = C2ADF
Abrir
Grosor constante 0.000
irea 5812096
longitud  236.247

25006.775 ¥=3134805.290 Z= 1094.250

en el punto 25010263 ¥=3134803 100 1094251
1 romt) 011783 ¥-3114R05 0na7- 1044 280

en el punto

[Pulse INTRO para continuar: |





So, we verify that each of the contour lines on the draw have a series of properties, that can be independent of the rest of the contour lines, so we get a personalised treat for them, as it happens in any surveying elevation.

Lets try to break down each of the contour line’s properties, and understand what are these filters for.

Reject points, before the smooth in distances below: In this edition box we will have to set a distance in meters, to reject points. So, when it’s being smoothed , the program will verify if between three points of a contour line there is a distance below the one imposed here,  and if this is true it will reject the central point. It will reject the smoothed point, but it will still be there, so it will not be erased from the contour line.

Segments to be drawn between each of the vertexes: In each of the vertexes, a polyline’s round will be calculated, Here you will define how many points there will be in that round. It does not mean you have to put a very big value to view it better, but you have to put enough, so that when you list the job, you appreciate a continues smooth, with out swaying movements, which will depend on what scale it’s listed . Experience has showed me that the scales at what we normally work, with a value 8 is more than enough

Note: The higher the imposed value here is, more calculation will be done, and the regeneration process will be slower.

Azimuth minimum to reject points after the smooth: Lets suppose three points on a contour line, and if we calculate the azimuth from the first point to the second, so that it is for example, 150.3, and afterwards we calculate the azimuth from the second point to the third point, and we see it is 150.768, so, if the imposed value in this box is 1, (1 centesimal of azimuth’s change), the second point would be dejected, because the azimuth’s difference is below 1.

This filter is passed after calculating the smooth, on every vertex, the old, and the new belonging to the smooth. With this, we obtain that in vertexes a little “angled” most of the points will be rejected.

So, when we have an autocad’s “spline” and we verify the generated vertexes with the smooth order, we see there are as many as the variable “splinesegs” has, 8, 16, etc. But a contour line will have as many as necessary, and will not depend of the value imposed on the “segments to draw between each of the vertexes”.

Minimum distance to reject points after the smooth: This option is quite similar to the first we explained about “reject points, before the smooth, in distances below”, but with the difference that it’s developed after the smooth.

Contours line’s smooth level, from 1 to 100: It would be complicated to explain the mathematics existing here to understand the smooth level, but it can be explained in a simple way, saying that the smaller the smooth level is, the nearer will get each of the vertexes to their initial position.  A value of 50 is more than enough for this value. 

Until here we have explained the values of the variables that will have influence

on the final result of the contour lines, which have to be changed fully aware of what the consequences are, because the contour could be totally false, according the values you set here. Imagine a value of 100 in the variable “Reject points, before the smooth in distances below”  

Note: Each of the variables and properties existing on this dialog box are own of each of the contour lines, so the treat of the contouring can be done curve by curve if you want to.

  Apart of all the properties defined as “Advanced”,  each of the contour lines have other properties that have influence specially on their view.

“Explode” command: When we give the job to a customer, that has not and does not want PProtopo program, we will have to decompose the “Contour line” entities, so that the customer hasn’t view problems. 

The contour lines can be decomposed in the existing polylines before the smooth, with the vertexes mathematically calculated on a model, or give autocad’s polylines once we’ve transferred all the smooth parameters imposed with the section explained before. 

When we decompose, the resulting entity, it is always an autocad’s “LW_POLYLINE”, with more or less vertexes, according to how we decompose.

Note: It is very important to know that if we decide to decompose the contour lines in polylines with out smooth, the labels of the contour lines placed with the corresponding tools will not appear. The labels will only appear on the contour lines, if they are decomposed in smoothed polylines.

Only view the contour lines with out smooth to accelerate the regeneration process: This selection box is used for the presentation of the curvatures on the draw. As we have said, the calculation of the smooth is done in real time, so if we activate this box, we are telling the program not to lose time in smoothing them, and to present them with out smooth faster.

This box should be activated most of time, and only deactivate it to list the job or to decompose them in autocad’s polylines.

Note: If you want to use the “Descomp” command, (“explode”), to take off smoothed polylines, then, before using this autocad’s command you will have to activate this box, because it’s decomposed what it’s viewed .

Note: You must take in consideration that always that you use the open command of PProtopo’s tool bar, to view a contouring, the drawn contour lines will always appear with out smooth. So you will have to deactivate this box to view them smoothed. It is not the same with the “Triangulation and contouring” of “Protopo” program, where you can draw them directly smoothed.

View the vertexes of the contour lines with out smooth: This selection box will only be available when the contour lines are viewed smoothed, and it’s useful to view the curvatures smoothed and not smoothed at the same time. So, the real vertexes of the contouring not smoothed will appear, united with a polyline, with the colour you decide, and also the smoothed curvatures will appear in the corresponding layers.

With this you can clearly  appreciate how much the smooth has gone of its real calculated mathematics, and also the contour line’s edition is much more comfortable , because the vertexes that are being moved or erased are viewed.
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All the properties we have viewed until now depend of each of the contour lines,

so the edition can be personalised to each of the curvatures independently.


In the top of this dialog the layer of  director and normal curvatures is specified, because on these layers the contour lines will be searched. If you mark a contour line placed on the “SCURVADO” layer, its view is changed in some way, and after you set the “SCURVADO1”, when you press “OK” , the program will do nothing, because it does not find the pressed contour line on the selected layer. So, the layers you set here are generally used of the activated draw in that moment.

5.4.2. Contours line’s edition.


As we have said before, the entity “Contour line” is derived from autocad’s polyline, so the same edition done with a polyline is done with this entity, (editpol included).


Apart of autocad’s own tools , we have included a tool to insert vertexes with a more simple way than if you did it with the “Editpol” order. This option is placed on the PProtopo’s tool bar with the description of “insert control point in contour line”.

[image: image38.png]Insertar punto de control en curva de nivel





With autocad’s “Editpol” order, you would have to navigate by the vertexes until you arrive to the previous vertex to a point’s insertion, so that after you insert it on the position you want. This can be done, but it’s very complicated each time you want to insert a vertex, so if you use PProtopo’s  tool to insert point, you will improve your performance.

The edited points are own of the polyline, named control points, and the points of the smoothed contour lines are never edited. To appreciate this , lets view the next image where the editable  grips are viewed inside a contour line.
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If you are going to include vertexes in a contour line, I recommend  you to view the contour line on its smooth mode, and also that the vertexes are viewed, ( activate the “view the contour line’s vertexes with out smooth” in the dialog box of the contour line’s properties), so that you can select easier the insertion point.

When we press the option of “Add new control point on contour line”,  the program asks us for the tram where we want to insert that vertex, (this means that the initial point of that tram will unite with the new point, and the new point will unite with the final point of that pressed tram), and after we will be asked for the new point’s position, inserting it the program inside contour line, and viewing the result immediately.

Note: In the case of not having activated the box of “View the vertexes on the contour lines with out smooth” we will have to press on the same smoothed contour line, and the program will calculate the nearest real tram to that pressed point. So it is not necessary to view the vertexes if you don’t want to. 

As you can suppose, the edition affects only to the control points, because the points that belong to the smoothed contour line are virtual to the “dwg” file, (you can view them, but they are not there).

One of the most common questions we receive making reference to the edition of the contour lines is How are control points erased? And its so simple that we have not wanted to create a tool for this, because if you press on a contour line for its grips to appear, and after you press on the control point you want to erase, dragging it above another near grip, you will have erased that point. 
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The question is What happens with that point? The point is still there, but because it is very near to another one, (they occupy the same space), the program does not take it in consideration when the smooth is done, due to the reject points parameters , but it is still there, occupying a space and duplicating it. It depends of the number of points you move manually, it can affect or not, but we suppose we are not going to move manually 1000 or 2000 points, so it will not affect the size of the file. 

A different thing would be that you wanted to erase them definitively from the file, then you have two solutions, the first one is to use autocad’s tools, as if you erased it of a normal polyline, or use the “Triangulation and contouring” program of “Protopo”, that has a tool for this function.

Note: To erase a control point you just drag it above another one.

When the contouring is being edited there are things that might look curios when a control point is moved, and it all makes reference to the same thing. Some times, when you move a point, the contouring changes, and this is because before moving it, that point was rejected of the smooth due to the imposed reject parameters,  and after moving it, it stays out of these imposed limitations, and it must be used for the smooth.

5.4.3 Labels in the contour lines.

As contour lines labels, we make reference to a text placed inside the contour line, that indicates its elevation. This is very useful to know the contour’s elevation on a plan.

These labels are normally placed on the director curvatures, which are normally placed each 5 normal curvatures, (but some times this parameter changes, specially in very flat lands, and then it’s normally put each 2 meters; for example in airports ).

First we will have to configure the labels in size and colour, pressing the “Labels in the contour lines” option,  placed on PProtopo’s tool bar.
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As you appreciate, you decide a scale, (which is very useful to introduce the text’s height in meters/plan), the text’s height in meters/plan, number of decimals for the labels, and their colour.

Note: If we select the colour as “By map”, the label’s texts will have the same colour as the contour lines where they are inserted.

The properties defined here, are own of the curvatures selected when this order of “Labels in the contours lines” is used. In the case that there is not a contour line selected, the change of these properties will affect all the contouring. (It is the same selection system used with the PProtopo program).

There are two ways of adding labels in the contour lines, manually and automatic by distance:

Add label manually: To add labels manually you must use the order appearing from the menu with the small arrow, “Add label”, and the program will ask you where do we want to set the label, pressing on any place of any contour line.
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The order will execute until we press <Enter> or <ESC>,  asking us the position of the contour line where we want the label continually.
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Add label automatically: The automatic version of the label depends of the contour line’s length. We are asked at what distance of each polyline’s origin we want the label to be placed, and then the program, will insert the labels at that distance.
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These distances are introduced in the dialog box of the label’s properties, and in the case that a polyline’s length is lower than the distance imposed here, then , that label will not be created.

To understand better what does this distance means, it’s the polyline’s corresponding one, so, when we list a polyline in autocad, we get the area and the perimeter or the length, well, we are talking about this length.

These lengths are own of each contour line, so, it’s a property of each contour line, to have always a personalised treat for each of the contour lines.

Once we’ve explained this, I am always asked the same question; Can’t we add labels according a polyline, like in the version 4? And the answer is no, (not now), we have made tests with the label’s situation. Two persons in different computers adding labels in the contour lines, one with the draw polyline system, and another one with adding labels manually with the system we explained here, and always, (except there are 1000 curvatures), the one doing it manually took have time than the one that did it drawing a polyline. This is because with the polyline system, you have to decide a layer to put it on, and the most important, you have to draw the polyline. In the time that you draw the polyline, the user that does it manually, has already finished drawing the labels, just pressing quickly and continually on the contour lines.

Note: Anyway  the insistence on making this tool has been so enormous, that we’ve thought about creating it for next versions.

The labels are not autocad’s independent texts, they are own texts of the “ Contour line” same new entity, so the text can’t be edited with autocad’s tools, you have to use the tool “contour’s line’s properties”, to change its properties or position.

All the labels, in one contour line, are saved for each contour line, by its distance to its origin. So, if after adding labels in a contour line, we select it and we use the “label’s properties” option, we will view them on the right side list, (list box), the corresponding distances at what those labels are. If we erase a distance from that list, the label will disappear from the contour line.

Another requested question about the labels is normally; When labels are placed in the middle of a contour line, is information,( searching intersections with them), lost? And the answer is no, because when the program or any program searches intersections, it searches it above the polyline that forms the control points, this is the polyline with out smooth, which is the correct way to be done, and on that polyline is not where labels are placed, they are placed on the virtual smoothed contour line.

Note: Our opinion is that the smooth presentation is only to view it with a good look, but the real calculated mathematics must always the valid one, because it’s presented with no smooth invent, and with all its precision. Any surveyor prefers the search of intersection points on the model formed by the triangulation, and by ende, the contour line with out smooth is an exact representation of this model, and any type of smooth changes the mathematics calculated model.

When we want to erase labels of the contours lines, we can do it by two ways, the first one, explained before, would be erasing the distance from the distances list of the selected contour line, and the second one, and more interesting, would be using the “Erase label” order, that appears on the “Label’s properties” menu, (on the arrow beside), with which we will only have to press on the label you want to erase, and we will see how the contour line regenerates automatically, with out having to develop an edit operation.
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Note: Due that the labels belongs to the “Contour line” entity, the program knows what to do when a label is erased, and this is recalculate the smooth to cover the cavity left by the erased label.

5.4.4. Smooth in Protopo.

We have always worried about the contour lines crossing in some place when we develop the smooth, because we are professionals and this is annoying. Professionals know we should present the contour line with out smooth, because it’s the “mathematics” representation, more adjust to the land that we have, so that it looks more to the smooth of the real land, (due to the demands of the customer, which you normally can’t explain which are the reasons of a map with out smooth), we have to round the contour lines, according some criteria, which, when they are manually done, they are clear, but when we tell the computer to develop this smooth, it’s impossible it can recognise every parameter to take in consideration to develop a perfect smooth, as we would do. This is why every program looks for the best and more perfect system to develop this smooth.

We will not be less, and we search for the most perfect system, and specially more approached to the real mathematics we have, (because it’s the only real thing we’ve got). In our opinion, the best smooth is the one that can get through the more number of points as possible inside a triangle’s calculated strait line, and we reject other program’s systems, Cartomap or Land develop type, that what they search for is that the only points of the smoothed contour line that belong to that triangle’s strait line, are the corners, lying and inventing most of the points. So, we separate from the strait line’s corner, but we maintain all its central points, with real way; which, we commonly name, “kill vertexes”.

With this system we obtain, on the 99 % of the contouring, the maintenance of most of the real points where the contour lines go trough, and more important, we avoid the cross of the contour lines. I say this because contour lines cross with any contouring system you take. With the system used with Cartomap and Land develop, the crosses are obvious and reprehensible. Only due to this reason, we must reject developing smooth with these systems, because there is nothing worse than someone giving you a map done by you, indicating you with the finger where are the crosses. I would not say this if I would not have evidences of it. The possible answer to these crosses, could be the typical  named “smoothing level” the lower as possible, (obviously if the smoothing level is 0, the contour lines will not cross , but will not smooth, because they stay as they are).

On the next image you can appreciate the crosses on the contour lines, on these program’s systems. In blue colour, the solution offered by “Land develop autodesk” and in red colour the solution offered by Protopo. In grey colour the real calculated mathematics appears, with out smooth. “One image has more value than 1000 words”
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In our case due that we only kill the vertexes, crosses happen, but in a lot less quantity, and they are nearly  unappreciable. But our program would not be directed to professionals if in these cases of crosses between contour lines, we would not tell you, so you observe them and verify that in most of the cases the crosses are unappreciable, (the rotring’s width covers them easily). Until here every thing is fine, and for this case we’ve created the “smooth test” tool, (belongs to Protopo), which is executed in “background”, (this means that while it’s being executed, you can work with autocad), and draws a circle, of a radius specified by the user, in each of contour’s line’s cuts. 

With this and the edition tools of the contour lines we can correct easily these possible cuts, as the one on the image.
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5.5. Open and save file.

We view two options at the beginning of PProtopo’s tool bar corresponding with the orders open and save of any program’s file:
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When we press on the button “Open file” a dialog box of file selection appears, where if we low down the popup of the option of “Type of files”, we will verify there are two type of files we can open, for its draw, which are the MDT and Protopo’s “CRD”.
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If we select a file with MDT extension, the program will open it, and will verify if there are contour lines, and if there are, it will draw them in autocad according the data specified on the “Contour’s line’s properties” dialog box. The program will always draw the contour lines with out smooth, and it’s your obligation to open this dialog box, and deactivate the option of “View contour lines with out smooth to accelerate the regeneration”.
Note: As we’ve said before, if we open the file from PProtopo’s tool bar, the program will always present the contour lines with out smoothing, and we will have to deactivate the corresponding option of smoothing. In the case of drawing the contour lines smoothed, from Protopo’s “Triangulation and contouring” program, they will be smoothed directly.  

In the case of selecting a Protopo’s CRD file, the program will draw directly the PPoints with the selected characteristics previously in the “PPoint’s properties” dialog.

Note: You must know that the drawn PPoints are the corresponding ones to the marked points of the CRD file, because with Protopo you can discriminate a cloud of points with its special marking. So, if in the file there is 1000 points and you only draw 200, it means there are 800 points that are not marked. A Protopo’s “not customer” can not have  the “coordinate’s editor” tool, so he would not be able to “mark points”.
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In the case of using the option of saving, the program always asks for the name of the file, that will be a CRD for coordinates and a MDT for the contour lines.
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In the case of existing PPoints on the specified layer in “ PPoint’s properties”,  the program will take it and will create a file of CRD coordinates, and all of them are marked.

In the case there is a contouring, the program will ask for a “MDT” file, if it does not exist, the contour lines will be created, and if it exists, the existing contour lines will be substituted by the new ones, which is a good system for their edition.

You must be careful with the PPoints, because if the file exists, the program will erase the points it has, and it will substitute them by the points on the draw.

5.5 PProtopo’s Advantages and disadvantages. 


We thought it was important to have a section where we explained clearly what we could and could not do with PProtopo, in comparison with Protopo. 

Obviously, PProtopo program is free, but it is limited, because you can’t calculated digital models, ( it does not have the triangulation and contouring program), but only contouring editor, and in the PPoints case, it has not got a program working as database of the PPoints, as the “Coordinate’s editor”, so the point’s draw is not possible.

With the “Convert points” tool, you can transfer autocad’s points to PPoints, and work with it, but you will not be able to work with the “crd” file generated with PProtopo in the “Coordinates editor”, if you are not customer.

In other words, PProtopo is a needed tool for our Protopo customers, because it allows them to deliver the jobs with the new “PPoint” and “Contour line” entities to their customers, which makes smaller the file’s size, but that for the customer it’s limited to that work’s edition.

I thought it was important to explain it in a section, so those who are not Protopo’s customers, would know that PProtopo does not develop the operations of triangulation and contouring, and neither setting out or coordinates listing, or code’s management, etc. Qualities that Protopo program has.

Anyway, it is Protopo’s “not customer” who will verify these qualities and will take his own idea, thinking in buying our product for a complex management of these new entities.  
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