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             How to digitise graphs? 
 
 
__________________________________________________________________________________________ 
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1) Your own notes of using dcsDigitiser:   
You can write your own notes here and save this document for your own reference.   
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2)  Graph preparation:   
Scan your graph and save it in any one of the following formats: 
  Bitmap files:    bmp; 

JPEG Files:    jpg 
TIFF Files:    tif 
Gif Files:    gif 
PNG Files:    png 
Enhanced Windows Meta Files:  emf 
Exchangeable Image Files:    exif 
Windows Meta Files:   wmf 
Icons files:     ico 

Any graphs on computer screen can be copied to Clipboard by press Ctrl + PrintScrn keys simultanously; and 
pasted to dscDigitiser. 
 
The maxium pixel size of an image has been set 3000 x 3000.  Modification can be done on request to fit your 
special needs. 
 

3) Graph prerequisites:   
dcsDigitiser assumes X-Y (right angle) axes horizontal or vertical.  If not, use 
Orientation/Any angle to rotate the graph until satisfaction.  This makes it much easier 
because one can determine X-scale at any points with different Y value, and determine Y-
scale at any points with different X-value.   
 
Most graphs naturally meet this prerequisite. 
 
 
            

4) Procedures of digitisation: 
A typical process of digitising a graph is as follows: 
 
1) Load the graph to dcsDigitiser; this can be done by: 

File  ®   Open  to load the graph file; or  
File  ®   Clipboard to paste the graph to dcsDigitiser if there is a graph in your clipboard already. 

Press Ctrl + Print Scrn buttons on your keyboard simultaneously to capture any 
graph on your screen to your clipboard. 

 
 
2) Align X-Y axes of the graph horizontally and vertically by: 

Orientation ®  Any angle 
Fortunately, most graphs naturally meet the requirement and this step can be skipped. 
 
 

3) Digitise the graph  
The simplest way to digitise a graph is to left click on the graph you wish to digitise.  However 
following knowledge and skills, and a combination of these skills, are useful when a complex graph is 
digitised. 

 
a) Curve segmentation to divide a curve into two or more segments so that the curve can be 

digitised automatically to the greatest degree to save labour. 
This operation can be omitted initially.  If no curve segmentation is 
performed, a curve is dealt with as one segment. 
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b) Auto taking …   to digitise points automatically: Click on a point of the curve to start.  This 
operation can be used repeatedly. 

c) Manually taking …  to digitise points manually: one click for one point. 
d) Point eraser …  to erase the unwanted points one by one.  
e) Segment eraser …  to erase all the points in a segment.   
f) Erase all points and segmentations  

to erase all the points and curve segmentations to make a fresh start.  
 
4)  X-Y axes ®      to determine the scales of X-Y axes; 

a) X1     to determine the point and its figure where X1 reads  
b) X2     to determine the point and its figure where X2 reads, X1 ¹  X2  
c) Y1     to determine the point and its figure where Y1 reads  
a) Y2     to determine the point and its figure where Y2 reads, Y1 ¹  Y2 

 
5)  Excel View ®    to view the graph of digitised points in Excel so that bad points, if any, can 
    be easily identified and removed. 
 
6)  File ®  Export text file  to save the digitised graph in an Excel file.    
 
 
 
 

5) Skilful Use of the Tool Bars: 
For low quality graphs or graphs with intersections, overlapping and/or grids, combination of different tools 
may be needed.  Listed below are the most convenient tool bars.      

                        
 
 
 
 
To digitise the b curve if Figure 5.1, following procedures were taken: 

a) Click ; place cross hair on the starting point of curve b. 

b) Click ; erase bad points in a way of point by point on letter “b”. 

c) Click  again; place cross hair to continue automatic digitising. 

d) Click ; place a segmentation mark on the intersection point of the curves. 

e) Click ; move hand over any digitised point of the right hand size segment, all the points in this 
segment is then erased. 

f) Click  again; place cross hair to continue automatic digitising; 515 points are digitised. 
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Figure 5.1 

 

 

Shown in Figure 5.2 is another example: 

a) Click ; place cross hair on the curve ; it stops at the spot of heavy contamination.   Click  again to 
complete rest of the curve. 

b) Click , place cross hair at the dispersed points to reach the end of the curve.  

c) Click ; erase bad points where contamination is.  

d) Click , manually digitise several more points in the contaminated area so that data points are evenly 
distributed.   
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e) If you mind the order of data points, Click  or  , to sort data points in ascending (or descending) 
order according to X-axis value.  If you want to restore the order of digitising, simply click  .  Click 
Excel tool bar to transfer the data to Excel. 

 
 Figure 5.2 

 
 
 
 
 
 
 

6) Obtain Area of a Closed-Graph: 
When the first point and the last point are close enough, the graph will be considered a closed-graph.  In this 
case, the enclosed area by the graph will be automatically calculated, and shaded on the screen.   
 
a) Prerequisite for closed graphs: 

Due to great degree of variety of closed graphs, dcsDigitiser may not be necessarily able to tell how 
points constitute of enclosure of an area.  The prerequisite for dcsDigitiser to determine an enclosed 
area of a closed graph is that the graph does not have intersection between lines connecting data points, 
being a Simple Connecting Area.  If one does need to determine area value for non-simple connecting 
areas, splits the graph into two or more simple-connecting-areas; determines one of them for each time.  
As shown in the following figures, if one takes 1-2-3-4-5 as a closed graph, it intersects at point 0.  But 
one can split the graph into 1-2-0-5 and 3-4-0 two graphs, each closed graph encloses a simple 
connecting area.   
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Some intersections do not prevent dcsDigitiser from recognising graph area, but some do.  It is always 
a better choice to split complex graphs into two or more simple connecting areas.   

       
Closed graph with intersections       Closed graph encloses a simple connecting area. 
 
 

 
 
b) Procedures for Example 1 to obtain the peak area are as follows: 

1. Load a graph;  
2.   Click Segmentation Tool Bar;  

®  Place the cross hair at where the peak starts and click;  
®  Place the cross hair at where the peak ends and click;  

11. Click Auto Digitisation Tool Bar and digitise the graph (§4);  
12. Click Manual Digitisation Tool Bar; 

®  Place the cross hair at the first point where peak starts to make the last point close to the first point; 
13. Shaded area is automatically calculated and shown on the top left window. 

 

 
Example 1 

 
 
c) Shaded area may not always equal the enclosed area of a graph.   

Example 2 shows that shaded area may not always be equal to the enclosed area of a graph duo to 
complexity of the graph.  The left hand side shows an over counting; and the right hand side an under 
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counting of a triangle area.  If this is the case, one needs to subtract or add the triangle’s area to obtain 
the enclosed area of the graph. 

 

 
Example 2 

 
d)  Application example of area determination  

A Google satellite photo of Caspian Sea was copied and pasted to dcsDigitiser, with a scale bar of 
201.53 km being attached.  The coast line of Caspian Sea was then manually clicked against the photo.  
When the distance between the first-last points is close enough, dcsDigitiser automatically calculates 
the area and perimeter of Caspian Sea, being around 367,153 km2 and 3,728 km, respectively (no 
curvature of the Earth ground surface has been taken into consideration in this case).   

 

 
Example 3 

 
For technical support regarding area determination, contact www.caotechnology.com.au. 
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7) Perimeters of a graph: 
Perimeters of digitised points are automatically calculated and shown in the top left window.  However, caution 
should be exercised in interpretation of perimeters.  This is because the X-axis and Y-axis may not have the 
same unit.  In the case of a map, the figure may represent the length of a path.  Ignore the perimeter figures if 
they are not physically meaningful.  
 
 
 
 

8) Densitometry: 
A typical process of digitising a gel is as follows: 
 

1) Load the graph to dcsDigitiser; this can be done by: 
File  ®   Open   to load the gel file; or  
File  ®   Clipboard to paste the gel to dcsDigitiser if there is a gel in your clipboard already. 

Press Ctrl + Print Scrn buttons on your keyboard simultaneously to capture 
any gel on your screen to your clipboard. 

2) Align X-Y axes of the graph horizontally and vertically by: 
Orientation ®  Any angle To align gel vertically.  Most graphs naturally meet the 

requirement and this step can be skipped. 
3) Option selection  

Options ®  Graph type ®  Densitometry  to select densitometry 
4)  Click the Segmentation Tool Bar to define the gel stripe; 

a) move the cross hair to the top left of a gel strip and click; 
b) move the cross hair to the bottom right  of a gel strip and click; 
c) move the cross hair to the left of further gel strip and click; 
d) move the cross hair to the right  of further gel strip and click; 
… 

5)  Excel ®    to transfer digitised points to Excel. 
6)  or File ®  Export text file to save the digitised graph in an Excel file.    
 
 
 
 

9) Definition of the density in densitometry: 
 
 Lane number: 

An automatic sorting processor is coded in dcsDigitiser, so that lanes are numbered from the left to the 
right regardless the order that lanes are defined.   

 
 Density (%) 

The darkness (or brightness for negative gels) is averaged cross the width of a lane defined.  The 
averaged darkness is then expressed as a percentage figure of the darkest (brightest for negative gels) 
spot of all the lanes defined.   
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10) Further questions:   
If you have any doubt regarding the use of dcsDigitiser, or any technical confusion requiring clarification, feel 
free to direct your any further questions to:  info@caotechnology.com.au 
 
 


