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Abstract 

 
Digital image acquisition and processing have been 

widely used on optical microscopy. Generally, a NTSC 
commercial camera and framegrabber are used for 
performing image acquisition and A/D conversion. 
This work proposes a low cost image acquisition for 
optical microscopy applications: the SAIMO. SAIMO 
is a hardware and software image acquisition system. 
The hardware is based on a webcam image sensor, 
and the software acquires microscopic images 
performing the preprocessing and grouping images. 
 

1. Introduction 
 

The typical configuration of an image acquisition 
and storage system for microscopic analysis is 
composed by a personal computer, a video camera in 
the microscopy and a framegrabber. Another 
characteristic of the microscopy exams is the 
generation of a large number of images from the same 
glass. Usually, each image is stored as a file as BMP, 
TIF, JPG [1], etc. For this reason, the management of 
these files and the data related to them is a critical point 
in a conventional image acquisition system for medical 
applications. 
      The SAIMO [2,3] is a software and hardware low 
cost system specific to acquiring and treating 
microscopy images. The SAIMO is suitable to storage 
a group of images and correlated data, reducing the 
problems related to the administration of the large mass 
of data generated by the image acquisition. 

 

2. Hardware 
 
   The image acquisition sensor is a webcam connected 
to a computer using the USB interface. The resolution 
(number of pixels in an image area) and the 
signal/noise relation are compatibles to the 
conventional systems. The sensor lens was removed in 

order to be connected to the microscopy. The system is 
shown in Figure 1. 
 

 
Figure 1Figure 1Figure 1Figure 1. The SAIMO. The camera conected to the 

microscopy ocular and the USB interface of the 
computer. 

 

3. Software  
 
   The software was developed for Windows® and runs 
acquisition and processing operations on microscopy 
images. Besides, it allows to store exam information, in 
text, in the same file. The functions was developed 
using the LaPSI Image Processing Library (lili) [4]. 
Some of these operations are:  
 
3.1. Oriented Acquisition 
 
   During acquisition, the system provides the necessary 
information to guide the user while calibrating the 
microscopy. This calibration optimizes the contrast, the 
focus and the luminance, improving the quality of the 
acquired image, considering the signal/noise relation. 
Figure 2 shows the calibration interface for acquisition. 
 
3.2. Temporal Sampling Filter 
 

   Temporal Sampling Filter is used only on static 
scenes. In this situation, the acquisition of the same 
scene is done several times and the mean is calculated. 



Applying Temporal Sampling Filter, the signal/noise 
relation is reduced.  

 
Figure 2. The SAIMO graphic interface. 

 
3.3. Block Storage 
 
   An image acquired by any microscopy acquisition 
system is not able to show all the information in a 
sample. In order to organize these images, storing a 
large number of images in only one file, we propose the 
LAM file format.  

 

4. Results 
 

The experiments measured the statistical behavior of 
the noise of a webcam and conventional image 
acquisition system. 

 The  mean   noise  was  calculated  by  equation  (1) 
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where f(x,y) is an ideal image (all pixels in zero),  
g(x,y) is an acquired image (luminance zero), M is the 
height and N is the width of the image. The mean noise 
was calculated to the three image color channels.  Five 
acquisitions were made to calculate mean and variance 
of the noise. 
 
Table 1. Comparison of the camera Sony X Webcam. 
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Table 1 shows the comparison graph between the 
Sony SSC-C104 camera and the the Creative PC-CAM 
550 camera. The mean noise captured by the proposed 
system is less than 0.7 pixel in every channel, while the 
conventional system presents a noise above 1.2 pixel at 
channel B. Besides, the noise variance of the webcam 
was lower than the conventional system noise, 
especially when using the Temporal Sampling Filter, 
which shows a better noise distribution. 
 
5. Conclusion 
 

The SAIMO was developed using a webcam, which 
cost about 30% of a conventional system camera, and 
the performance is compatible to the application.  

The noise characteristics presented at the SAIMO 
are about 35% lower then the conventional system. 

The LAM file format allows an easy organization 
way of many images. Furthermore, the possibility of 
including additional information in the same file aids 
the management of samples and exams.  

 

6. Future Works 
 

We intend to include mosaic techniques to join 
several acquired images in only one. Besides, reduce 
the file size of the images, using lossless image 
compression algorithms. Also, other filters may be 
implemented using the lili [4]. Moreover, we intend to 
implement algorithms dedicated to pattern recognition 
applications, as blood cell detection [5].  
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