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Filtering image impulse noise by using
a PCNN image noise reduction technique
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Abstract ; Traditional methods for image noise reduction typically damage the edges and details of an image, blur
image contours, and thereby make them indistinct after image noise reduction is complete. To achieve better results
in image noise reduction, we propose a pulse coupling neural network ( PCNN) image noise reduction method
based on a modified synaptic link strength and a modified threshold function. We simplified the basic PCNN model
and adaptively changed the synaptic link strength value; further, we improved the threshold function by using a
segmented attenuation function so as to improve the resolving power for different gray values of the given images. We
improved the accuracy of our algorithm for identifying noise by positioning noise points according to the difference of
firing times between the neuron and its surrounding neurons. Using this approach, we achieved better noise reduc-
tion results; our experimental results showed that our proposed method was able to accurately identify image impulse
noise points and effectively remove these noise points. Further, through subjective evaluation, we observed that im-
age edge details were also protected.
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Table 1 The noise reduction performance of Lena and Deer

images with 10% impulse noise
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Table 2 The comparison of PSNR performance after noise re-
duction with different noise intensity (Lena image)
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Table 3 The parameter values of threshold function

R K, K, K,
1 4 8 4
2 8 15 8
3 16 30 16
4 4 15 4
5 30
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Table 4 Noise reduction effect evaluation under different

parameter values of threshold function

5 PSNR MSE ISNR TIME
1 37.998 4 10.3272  -22.5442 45.8345
2 38.503 5 9.1827  -23.0503  30.266 5
3 36.0710  16.076 8 -20.5905 21.7057
4 38.247 6 99168 -22.7700 40.646 4
5 37.9253 10.4867 -22.4529 27.0175
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The 10th International Conference on
Intelligent Robotics andApplications

The 2017 International Conference on Intelligent Robotics and Applications ( ICIRA 2017) will be held in Wuhan,
China, from August 15 to 18, 2017. The conference offers a unique and interesting platform for scientists, engineers and
practitioners throughout the world to present and share their recent research and innovative ideas in the areas of robotics,
automation and mechatronics.

The topics of interest include, but are not limited to;Robotics Collective and social robots; human-robot interaction ;
Mobile robots and intelligent autonomous systems; Robotic vision, recognition and reconstruction; Multi-agent systems and
distributed control; Robot intelligence, learning and linguistics ; Robot design, development and control ; Robot motion a-
nalysis and planning; Medical robot; Robot actuators and sensors; Robot cooperation; Robot legged locomotion; Robot
mechanism and design; Perception and awareness; Space and underwater robots; Virtual and augmented reality; Naviga-
tion/LocalizationAutomation Adaptive and learning control system; Advanced control and informatics ; Computer integrated
manufacturing; Embedded sensors and actuators; Estimation and identification; Factory modeling and automation; Fault
detection, testing and diagnosis; Flexible manufacturing systems; Fuzzy and neural systems; Man-machine interactions;
Modeling of complex systems; Process control and instrumentation; Motion control; Micro and nano systems; Nonlinear
systems and control; Optimal control ; Rotating system dynamics and control ; Sensors and transducers; Smart structures &
materials hybrid; Stability and stabilizationMechatronics Advanced measurement and machine vision system; Flexible elec-
tronics/sensors ; Smart/Electrical skin; Drives and actuators” modeling; Education in mechatronics engineering; Micro-e-
lectro-mechanical systems; Multi-sensor data fusion algorithms; Mechatronics in energy systems; Motion vibration and
noise control; Real-time and hardware-in-the-loop simulation; Sensing of small quantities; Aerospace engineering; Auto-
motive systems; Data storage systems; Electronic packaging; Micro/nano technology; Opto-electronic systems; Proto-
typingEspecially, the harmony of robot with human, environment and robot is critical for the ultimate nature of Coexisting-
Cooperative-Cognitive Robot ( Tri-Co Robot). It becomes one of the main topic of ICIRA 2017.

Website : http ://www.icira2017.org/



