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Abstract: This paper’s intent is to present some 
methods to determine the species of aphids by 
computerized analysis of their external morphology 
images. It will describe the main procedures of 
such an application and the usage of image 
processing libraries for extraction of the useful 
information. For illustration it was used the winged 
form of Myzus persicae, one of the most common 
found species on many crops and frequently found 
on potatoes. 

Rezumat: Lucrare îşi propune prezentarea unor 
modalităţi de determinare a diferitelor specii de 
afide pe baza unui studiu informatic al morfologiei 
lor externe. Sunt descrise procedeele de bază a 
limbajului şi librăriile de funcţii pentru prelucrarea 
imaginilor folosite. Pentru exemplificare a fost 
utilizată specia Myzus persicae, forma aripată, 
specie întalnită în majoritatea culturilor agricole, 
fiind frecvent întâlnită in cultura cartofului. 

 
Key word: image processing, aphids, identification keys 
Cuvinte cheie: procesare de imagini, afide, chei de determinare 

 
INTRODUCTION 
The identification of aphids is a difficult procedure requiring a lot of experience and a 

lot of time for analysis. The new methods will not replace completely the human presence from 
identification process but it will hopefully reduce the effort and will improve the stability of 
error rate. 

The principals characters used in determination are: 
- the chaetotaxy of the rostral segment, especially the number of accesory hairs on 

the basal part. 
- the lenght of the terminal process relative to that of the base of the last segment  

is very variable and is frequently used as a key character. 
- the degree of development and shape of the antennal tubercles it is a very useful 

character. 
- siphunculi adopt a wide variety of forms in different species, varying from simple 

pores thought broad conical structures to long tubes. 
- the shape of the cauda in dorsal view and the number of hairsit carries are used 

characters. 
- tarsal chaetotaxy is important in aphid taxonomy. 
Python is a dynamic object-oriented programming language that can be used for many 

kinds of software development. It offers strong support for integration with other languages 
and tools, comes with extensive standard libraries, and can be learned in a few days. Many 
Python programmers report substantial productivity gains and feel the language encourages the 
development of higher quality, more maintainable code (Python, 2006). 

 
MATHERIALS AND METHODS 
The aphids, collected with the yellow vessel traps, are passed one by one in front of an 

electronic camera which will take pictures of the aphid in one or more positions. The usual 
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steps are: acquire image, analyze it, display result of identification. 
For the selection of programming language there were considered several languages 

having in mind the following criterion: 
- easiness of usage and understanding of written code: considering that useful 

information comes from a scientific community that is not familiar with 
programming languages, the selection of this must be done in a way to permit the 
participation of as many members of the community as possible. 

- processing speed: the image processing algorithms are often computational 
intense and the application must provide results in a reasonable amount of time. 
Although Python is an interpreted language, it is extensible in C or C++ 
languages which generate binary code that is fast enough for application’s needs. 

- availability of image processing and mathematical functions libraries: PIL, 
numarray, Numerical Python and SciPy provide enough mathematical support for 
operations used in image processing.  

- popularity and available documentation Python enjoys a significant spread in 
scientific world and provides a large documentation base. 

Python runs on Windows, Linux/Unix, Mac OS X, OS/2, Amiga, Palm Handhelds, 
and Nokia mobile phones. Python has also been ported to the Java and .NET virtual machines 
(Python 2006).  

Python is an easy to learn, powerful programming language. It has efficient high-level 
data structures and a simple but effective approach to object-oriented programming. Python's 
elegant syntax and dynamic typing, together with its interpreted nature, make it an ideal 
language for scripting and rapid application development in many areas on most platforms 
(Python, 2006). 

 
RESULTS AND DISCUSSIONS 
A first step in computerized aphid species determination is the study of shape and the 

identification of the body parts of the aphid. To free the human researcher from the burden of 
positioning the aphid in a certain position it is necessary that the application to be able to 
identify the body parts of the aphid whatever its position. For this to be possible it must be 
found a way to mathematically determine the location of each of the body parts. 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
Figure 1  Initial image (x  x  x  InsectImages, 2006) 
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Visually it will be observed how the aphid image will be transformed into a drawing 
of its contour. 

From the original image (Figure 1) it was extracted only the color plan that was 
offering the best contrast for the aphid body and it was enhanced (Figure 2). 

  

 
 

Figure 2  Extraction of the blue color plane and raising of the contrast 
 
The next step is applying of the contour filter (Figure 3). This filter is offered by the 

PIL image processing library (x  x  x  Pythonware, 2006). 
 

 
 

Figure 3  Contour enhancing 
 
In the current image, which is now composed of pixels having values from 0 (black) 

to 255 (white) representing gray levels, there can be observed some unwanted gray dots which 
are not part of the aphid contour. To emphasize the power of the language and the easiness of 
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the procedure the image is scanned pixel by pixel and all the dots that have a gray level higher 
than 190 (threshold arbitrary chosen which can be customized for any specific image) are 
eliminated (Figure 4). 

 

 
 

Figure 4  Grey pixels elimination 
 
The next filter is applied in order to eliminate all remaining darker pixels which are 

isolated. Knowing that the contour is an relative continuous line all the pixels that are not 
surrounded by other pixels represent noise for our analysis and must be eliminated by raising 
its level to white. If the examined pixel is found to have other pixels around it then it’s level is 
reduced to 0 (black) in order to enhance the useful image (Figure 5). 

 
  

 
 

Figure 5  Filtering out the isolated pixels 
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The following step would be finding a metric, proportion or a pattern for identification 
of aphid body, wings and head. It would be also useful to determine the presence and the 
position of antennas, siphons, abdominal stripes and other identification keys. For a deeper 
analysis it is usually necessary to study the other color planes and finding suitable algorithms 
to determine the relation between shapes of the related individuals. 

Python code: 
import Image, ImageOps, ImageEnhance 
from ImageFilter import * 
im = Image.open("myzus.png") 
print im.mode 
im.show("Intial") 
r, g, b, a = im.split() 
enh = ImageEnhance.Contrast(b) 
out = enh.enhance(1.3) 
out.show("Contrast") 
out = out.filter(CONTOUR) 
out.show("Contur") 
T = 190 
out = out.point(lambda i: i > T and 255) 
out.show("CuratGri") 
pixel = out.load() 
for x in range(1,out.size(0)-1): 
for y in range(1,out.size(1)-1): 
if pixel(x,y) < T and\ 
(pixel(x + 1, y) < T or pixel(x - 1, y) < T or\ 
 pixel(x, y + 1) < T or pixel(x, y - 1) < T or\ 
 pixel(x + 1, y + 1) < T or pixel(x -1, y - 1) < T or\ 
 pixel(x - 1, y + 1) < T or pixel(x + 1, y - 1) < T): 
pixel(x,y) = 0 
else: 
pixel(x,y) = 255 
out.show("Filtru") 
 
CONCLUSIONS 
In this article it was presented a possible way to pragmatically study the aphid images 

for species identification. The purpose of the listed source code is to illustrate the possible steps 
taken for extraction of species identification information from the aphid images. 
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