
How to use System C 

(Point Cloud Visualizer and Transformer) 

 

1. Open the system. An interface will be opened like below. 

 

 

 

2. Load a CSV file containing the point cloud (X, Y coordinates) using the ‘Choose File’ button. 

A sample file may be downloaded via ‘Download Sample CSV File’ for reference. Ensure 

that the uploaded file follows the required structure demonstrated in the sample. In this 

example, the point set generated in the earlier systems (A1/A2 or B) is used to maintain 

continuity; refer to those guides if needed. After loading a file successfully, the interface will 

look like below. A pop-up appears indicating the number of points loaded from the CSV file. 

Select ‘OK’ to proceed. 

 

 



 

3. Select a plot type from the dropdown menu (Scatter, Line, or Line with Markers). Then click 

the ‘Plot Points’ button to visualize the loaded point cloud accordingly. This example uses a 

scatter plot as shown below. 

 

 

 

4. (a) Beneath the plot, a tabbed panel lists all available transformations: Translation, Mirror, 

Rotate, Scale, and Sample. Select any tab to switch between these operations and apply the 

corresponding transformation to the loaded points. (b) At the top, the ‘Show Explanation’ 

button opens a detailed pop-up window describing the formulations behind each 

transformation; use this when clarification is needed. (c) The ‘Reset’ button restores the 

original loaded dataset by clearing all applied transformations, allowing the user to restart at 

any time. From this point onward, this guide introduces each transformation in turn. 
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◼ Translate 

 

For translation, enter the offset values for the X- and Y-axes in the corresponding input 

fields and click the ‘Translate’ button. In the example shown below, the offsets 125 and 

175 are used. The system applies the translation to the loaded points and displays the 

result as a new plot (Plot 2), while retaining the original plot (Plot 1) for comparison. 

Distinct colors and labels are used to clearly differentiate between the plots. 

 

If new offset values are entered and the ‘Translate’ button is clicked again, the operation 

is applied to the most recently generated dataset, producing an additional plot (Plot 3). 

Please remember that each transformation is always applied to the latest available point 

set. If the user wishes to return to the original loaded points, the ‘Reset’ button should 

be used. 

 

 

 

 

 

 

 

 

 

 

 



◼ Mirror 

 

For mirroring, the system offers four options that determine the axis about which the 

loaded points will be reflected. The user may choose to mirror (a) across the horizontal 

axis at the origin, (b) across the vertical axis at the origin, (c) across a user-defined 

horizontal line or (d) across a user-defined vertical line. After selecting the appropriate 

option, clicking the ‘Mirror’ button applies the reflection and produces a new plot, while 

retaining the earlier plots for comparison. The following image shows, collectively, the 

outcomes produced when each of these mirroring options is applied to the original 

loaded points. 

 

  

  

 

 

 

 

 

 

 

 

 

(a) across the horizontal axis at the origin 

(b) across the vertical axis at the origin 

(c) across a user-defined horizontal line at Y = 400 

(d) across a user-defined vertical line at X = 450 



◼ Rotate 

 

For rotation, the system provides two options: rotating about the origin or rotating about 

a user-defined reference point, with the choice of clockwise or counter-clockwise 

direction.  

 

In this example, the petal generated earlier is loaded as Plot 1. Because the circular 

arrangement of the full flower is already known, the center of that circle is entered as 

the custom rotation reference. Counter-clockwise rotation is selected, and an angle of 

60 degrees is used—reflecting that six petals evenly distributed over 360 degrees require 

increments of 60. Applying the ‘Rotate’ button successively performs rotation on the 

latest available dataset, making it possible to generate all remaining petals by repeating 

the operation five times. The following image shows the resulting arrangement obtained 

through these consecutive rotations.  

 

(Note: The petal geometry and circle-center properties used in this example were created 

earlier using Systems A1, A2, and B; please refer to their guides for details.) 

 

 

 

 

 

 

 



◼ Scale 

 

For scaling, the system provides two options: scaling by a factor/ratio or scaling by 

fitting the point set into a specified target range. In the factor/ratio mode, the user enters 

a single scaling factor and selects ‘Scale’; the transformation is applied. In the range-

based mode, the user selects whether scaling should be controlled along the X-axis or 

Y-axis, specifies the desired minimum and maximum values, and then clicks ‘Scale’. 

Before applying the transformation (scaling), the system displays a pop-up showing the 

internally computed scale factor for this. This allows the user to record the value if 

needed before confirming the operation. 

 

For the present example (see images below), (a) a uniform scaling factor of 2 is first 

applied, producing a scaled version of the original point set (Plot 2) alongside the loaded 

points (Plot 1). (b) Next, a range-based scaling is performed: since the goal is to 

constrain the geometry within the interval [0, 50] along the X-axis, the option ‘Scale by 

X’ is chosen and the desired minimum and maximum values (0 and 50) are entered. 

Upon clicking ‘Scale’, the pop-up reports the computed factor (0.48129). Selecting ‘OK’ 

applies the transformation, resulting in the scaled geometry shown in the image below. 
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◼ Sample 

 

For sampling, the system extracts a reduced subset of points from the latest plotted 

dataset by selecting every n-th point. The user specifies the sampling interval in the 

input field and clicks ‘Sample’ to apply the operation. The output is plotted as a new 

dataset alongside the existing plots, allowing easy comparison between the original 

curve and the sampled version. 

 

In this example, a sampling interval of 3 is used. After entering ‘3’ and selecting 

‘Sample’, every third point from the loaded dataset is extracted and displayed on the 

plot (Plot 2), as highlighted in the illustration below. This functionality is helpful when 

a simplified or lower-resolution representation of the point cloud is desired—for 

example, for quick prototyping or for downstream applications that require fewer points. 

 

 

 

 

 

 

 

 

 

 

 

Sampled points 



5. To export the transformed datasets, click the ‘Export Points’ button (see below). The system 

compiles all generated plots—both the original and every transformation applied thereafter—

into a single CSV file. In this file, each plotted dataset is stored in a pair of columns, labeled 

sequentially as plot1X, plot1Y, plot2X, plot2Y, …, allowing users to trace each transformation 

step clearly. 

 

 

 

A sample excerpt from the exported file is shown below. In the present example, six sets are 

produced because the operation involved rotating the petal points to form all six petals; thus, 

the CSV contains twelve columns corresponding to the X–Y coordinates of all six plots. 

 

 


