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Abstract Methods Graphical User Interface
During the last years, the advent and rapid development of DNA microarray techniques has The proposed microarray image analysis chain consists of the following steps: The operation of the GUI is extremely easy:
revolutionized genetic research in life sciences. We are presenting a new stand-alone . .
g : ! : P : « Automatic layer registration (for multilayer experiments) + Load the images & GAL file

software for fully automated analysis of microarray images. It employs a number of novel 8 . . « Press “Analysis’
. . . . ) ) ) ) + Pre-processing (deals with spots brighter or darker than the background) ress “Analysis
image processing algorithms for grid detection and spot segmentation which assure high . o L B h |

) . + Automatic grid angle determination based on Radon Transform (RT) projections [1] * Browse the results
calculation speed and accuracy. The software can be run using a self-explanatory S
graphical user interface (GUI) or from the command line which gives additional flexibility Su ytau oma If t'" ing The spot signal and other statistical results
and allows integration into larger microarray analysis frameworks. Batches of images as Cplo lsefgme:: 2 |otn ltes & statistical analvsi are output to a file following the GenePix Result format.
well as single images can be processed. The main benefits of this software over existing alculation ot spot quatlities & statistical analysis The segmentation results are saved as JPG images.
ones are its extremely easy handling (no user interaction required), the fast and robust
gridding, the flexible free form spot segmentation and its multiple usage scenarios. We Symmetry Exploitation i Command Line Tool
present examples of the performance of the proposed algorithms on real-world microarray DNA microarray grid layouts exhibit symmetry which * Alternative to GUI operation mode for both single image and batch processing;
images with heavy noise and artefacts. can be detected. Our algorithm performs + allows integration into other analysis frameworks and client-server architecture.

+ detection of symmetry axis in RT-profiles,
+ enhancement of profiles, and

+ peak detection, Results
leading to a more robust grid detection. i, _ ) Due to the use of Intel's IPP functions and efficient implementations of all algorithms,
processing time for an 11 megapixel 2-layer image (~10* spots) is as low as 60s on a P4
Grid Reconstruction' 3.6GHz CPU with 2GB RAM. The distance-based spot segmentation adapts to arbitrary
Information about the block structure can be read from a GAL file. spot shapes and the gridding is very robust, even in the presence of substantial noise
- Our gridding algorithm automatically and image artefacts.
RS + calculates the grid constants via auto-correlation of the RT-profiles,
T N N — T + performs a smart reconstruction algorithm considering all possible
e e grid positons, and
— L= ] « determines the correct one based on a quality criterion.
Introduction 5 W T
\ |
Microarray image analysis software has to be =l [ \\ ( \ /\‘ )
001 \\ | | \\
+ easy to operate (minimum user input) \ J \ J \ } \ ’ \ k. .
ol AN / \\} Conclusions
e e e ' B We have presented a new software tool for fully automatic analysis of DNA microarray
AR Spot Segmentation' images which employs novel image processing algorithms and thus allows for robust
We present a new software tool which only requires image location(s) and GenePix Array Manual segmentation of DNA spots is a tedious task. Our algorithm automatically segments grid detection, adaptive spot segmentation and efficient data processing. The
List file(s) as input, works fully automatic and achieves efficiency and robustness through a spots of arbitrary shape using distance calculation on image manifolds [2] combined with K- graphical user interface and command line tool provide easy handling and flexibility in the
number of novel image processing algorithms. means clustering [3]. A possibility for 3D visualization is provided. choice of application scenarios.
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