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Abstract  
Confocal fluorescence microscopy is an optical imaging technique that has high 
resolution and able to detect individual fluorescing molecules, besides it also can 
reproduce 3-D image of the sample. It is common used in biology, medicine and 
materials research. This diploma project is about to develop a Labview software for 
controlling the whole microscope operation.  
 
 
 
 
 
 
 
 
 
Introduction 
Fluorescence 
Florescence is a process that a substance sends out light with a different wavelength than 
the light it absorbed earlier. 
For example if you shine blue light on some molecules it will cause the electrons of the 
molecules jumps to higher energy state (top black line in the picture). Some of the energy 
is lost internally, maybe in form of heat (representing squiggly red arrow). When the 
electrons jump back to ground state the molecule emits green light that contains lower 
energy than blue light. 

 
Principle of confocal microscope 
A laser is used to provide the excitation light since it is necessary to get high intensity. 
The blue light reflects by a dichromatic mirror and hits two scanning mirrors that are 
mounted on motors, these mirrors are used to scan the laser beam across the sample. Dye 
in the sample fluoresces and emits green light, the light take the same way back but get 
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through the dichromatic mirror and focused onto the pinhole. A detector measures the 
light that passes through the pinhole. 

 
When a photon hits photodetector, a short 
TTL pulse is generated. In order to obtain 
light intensity we need to know the number of 
photons (TTL pulses) over a fixed time 
interval (for example 10 ms). This has been 
realized with a National Instruments Data 
Acquisition (DAQ) card model NI 6602, 
which contains 8 high frequency counters. 
 
 
 
 
 

Implementation 
In order to complete whole operation from scanning to analysing data it must be divided 
in 4 different programs and each program contains several parts that together meet the 
specification for that program. All of programs are implemented in LabView even though 
the program which controls the microscope is in assemble. 
 

1. Scanprogram generation 
2. BufferedCounter 
3. BufferedCounter at 1 spot 
4. Read binary file 

 
The first program is for generating a scanning program (a text file) and this scanning 
program will be downloaded in the boards (SC 2000) which control the microscope. This 
program will make the laser move over the sample. The second program is the main 
program which count number of pulses which coming from detector and build up an 
image of entire sample. The image is intensity over x and y coordinate I(x,y). The third 
program has the same function as second program but the difference is the laser stay at 
one specific point and shows how intensity changes with time I(t)). The last program is 
for analyzing data. 
 
Result 
The result was functioning programs which meets all the requirements, the simulations 
gave expected behaviors and values. The laser moves cross the sample and number of 
pulses counts at every point and when the scanning is finished an image is received and 
data is saved as a binary file. The user can examine the image further with cursors on the 
image. The first and the last program can run on all computers which have Labview 
installed, the second and the third program require also a DAQ card installed. 


