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• The main aim of the project is to develop user-friendly software that can extract the analogue 

information from the text books and convert the cartesian coordinates of the analogue maps to the 

geographical coordinates. [3]

• This information extraction could be texts, figures, tables or geographical distribution of species 

from the analog maps.

• This software tool box would be creating geo-referenced files (i.e. files containing geographical 

coordinates) of distribution ranges (of species or any other information) from the analogue input 

maps. [3]
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Aim (Overall Project)

[3].Dr.Dirk Zeuss , Department of Geography, University of Marburg.



• They can choose the resolution of the image. (For example, the images were down sampled for 

assignment through the lower resolution value input).

• They can choose the threshold at which template matching can take place.

• Similarly, the user would be easily able to adjust the toolbox according to the project specific 

requirements.
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User choices 



• The example we use here is, "Butterflies of 

Pakistan".

Figure 2: Front Cover [2]
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Input

[2]. Vadim Tshikolovets, Jerome Pages.



• This book contains (18-31), (14 pages) of species.

• The data of the species ( of about 362 pages) was 

scanned manually.

Figure 3: Page No 18[2]
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Input

[2]. Vadim Tshikolovets, Jerome Pages.
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Figure 3: Processing Steps [3]

Processing steps of DigitizeIT software

[3].Dr.Dirk Zeuss , Department of Geography, University of Marburg.

Figure 4: Processing Steps in Butterflies of Pakistan [2]



Template Matching Algorithm (Open CV)

Figure 3: Processing Steps [3]
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Processing steps of DigitizeIT software

[3].Dr.Dirk Zeuss , Department of Geography, University of Marburg.



• Pix = picture, el = element.

• Pixels are smaller units or elements that 

comprise a digital image.

• The number of pixels in an image is called 

as resolution. 

• The higher the number of pixels in an image, 

the higher the resolution it would constitute, 

the higher the quality of image would be.
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Pixel and Resolution

Figure 5: Image Resolution [5]



• Size (cm) = w * h * (2.54 / no of pixels) * 

(2.54 / no of pixels).

w = width of the image (in number of 

pixels).

h = height of the image (in number of    

pixels).
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Calculation of Size through Resolution

Figure 5: Image Resolution [5]

w

h



Template Image Input Image

Figure 6: Template Image of page 24[2] Figure 7: Page 24[2]
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OpenCV (Template Matching)

[2]. Vadim Tshikolovets, Jerome Pages.
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• Crosscorrelation and convolution are same, but in convolution the kernel is flipped (transposed

value of matrix is multiplied with the original image matrix).

Cross correlation Output (R) Type of Images

R > 0 For matched template and input 

images.

R = 0 For unmatched or different 

templates and input images.

R < 0 Not possible, as cross-

correlation cannot have a 

negative output value.

Cross correlation

Figure 8: Cross correlation [4] Table 1: Cross correlation 
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cv2.matchTemplate(img, tmp, cv2.TM_CCOEFF_NORMED)

>0 for the Ideal template and image.

(1)

OpenCV (Template Matching)

[1]. OpenCV Documentation.

(x,y) – Input Image.

(x´,y´)- Template Image.



Figure 5: Template Image of page 24[2] Figure 6: Page 24[2]

>0

>0
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OpenCV (Template Matching)

[2]. Vadim Tshikolovets, Jerome Pages.

Template Image Input Image



Size of the rectangle
Matched Templates

Figure 9: Output of Page 24[2]
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OpenCV (Template Matching)

[2]. Vadim Tshikolovets, Jerome Pages.
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OpenCV (Template Matching)

Threshold value = 0.25

Figure 10: Extraction of Maps [2]
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Template Files

Figure 11: Batch Processing

Batch Processing of Files



• Batch processing widens the application of object detection from a single file to multiple files.

• This reduces the memory consumption by decreasing the number of template images for object 

detection. Since most of the maps in the text book have similar features, a template image can 

detect up to 10-15 maps from the input images.

• This also expands the application of the overall software tool box from books till detecting 

components in electrical circuits (or other applications in which object detection play a vital role).
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Features of Batch Processing



Filename x1 y1 x2 y2 size threshold time

/content/drive/

My

Drive/testpakis

tan/0217.tif 1197 1221 4431 1502 58.9328257 0.25 18.3143082

Filename x1 y1 x2 y2 size threshold time

/content/drive/

My

Drive/testpakis

tan/0217.tif 1190 1217 4427 1500 58.3962542 0.25 22.9821382

(x1,y1)

(x1,y2)

(x2,y1)

(x2,y2)

Table 2: Output of Template Matching

Figure 12: Page 212 [2]
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Output

[2]. Vadim Tshikolovets, Jerome Pages.



• 2020_suprascan_00030 The Butterflies of Turkmenistan

• 2020_suprascan_00031 The Butterflies of Altai, Sayans and Tuva

• 2020_suprascan_00032 The Butterflies of Russian Far East, Sakhalin, and Kuril Islands

• 2020_suprascan_00033 The Butterflies of Mongolia

• 2020_suprascan_00034 The Butterflies of Transbaikal Siberia

• 2020_suprascan_00036 The Butterflies of Tajikistan

• 2020_suprascan_00038 The Butterflies of Kazakhstan

• 2020_suprascan_00042 The Butterflies of Kyrgyzstan

• 2020_suprascan_00043 The Butterflies of Uzbekistan

• 2020_suprascan_00044 The Butterflies of Caucasus and Transcaucasia

• 2020_suprascan_00045 The Butterflies of Iran and Iraq

• 2020_suprascan_00047 The Butterflies of Ladak

• 2020_suprascan_00049 The Butterflies of Pakistan

• 2020_suprascan_00050 The Butterflies of Afghanistan
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Books
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Books
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• 2020_suprascan_00030 The Butterflies of Turkmenistan

Outputs (Threshold = 0.25)



• 2020_suprascan_00034 The Butterflies of Transbaikal Siberia.
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• 2020_suprascan_00050 The Butterflies of Afghanistan.

Outputs (Threshold = 0.2)



Coordinate Outputs

Filename x1 y1 x2 y2 size threshold time

/content/drive/M

yDrive/Book 

14/0124.tif 214 254 392 637 2.19176981 0.2 0.7414739132

Filename x1 y1 x2 y2 size threshold time

/content/drive/M

yDrive/Book 

14/0123.tif 214 254 340 319 2.19176981 0.2 1.596010208
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Size of the map in the textbook = 51.2 (8*6.4) 𝑐𝑚2.

Size = w * h * (2.54 / no of pixels) * (2.54 / no of pixels)

No of Pixels ~ 250 (261-262 ).

rows = [[tifffile, w, h , pt[1] + w, pt[0] + h, size, threshold, (time.time() - start_time)]]



DDRShiny App Installation Demo
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Link : http://digitizer.umweltinformatik-marburg.de:4000/distributionDigitizer/data.html



Possible Errors
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Error Message:

Error in library(png) : there is no package called ‘png’ 

Solution:

#Package Installed .

install.packages('png')



Thank you
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[1]. OpenCV Documentation, https://docs.opencv.org/master/df/dfb/group__imgproc__object.html.

[2]. “The butterflies of pakistan“,Vadim Tshikolovets, Jerome Pages.

[3]. “DigitizeIT: An open-source toolbox for digitizing species data from analogue books”, Dr.Dirk Zeuss , Department of 

Environmental Informatics, University of Marburg.

[4]. Convolution vs. Cross Correlation, video from Udacity “Computational Photography” (also, all of Lesson 10, a video series 

with examples, animations, and formulas).

[5]. https://esahubble.org/projects/fits_liberator/improc/.
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