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ABSTRACT

The purpose of this thesis is to develop an artificial neural network model with the
learning process by genetic algorithms (ANN-GA) for prediction of traffic noise in Chiang Mai
city area. The model was develop on Microsoft Excel Platform under Visual Basic Application
(VBA) The model was built by using 180 data sets from 30 locations in the study area for
interrupted traffic and uninterrupted traffic flow. This study used multilayer perceptron
feedforward neural network and a genetic algorithm technique for network weight estimation.
Model parameters consist of traffic volume, mean traffic speed and source to receiver distance.
The output, traffic noise index is the 1 hour Equivalent sound pressure level (SPL).

The selection of appropriate ANN model structure was done by using random search
technique with 6x7 level full factorial experimental designs. The appropriate ANN model structure
was obtained as the minimum value of mean square error (MSE). The result gave 6-9-4-1(Input
Layer-Hidden Layerl-Hidden Layer2-Output Layer) with the M.S.E. of 0.505 as the optimal

structure for uninterrupted flow condition. For interrupted flow condition, the optimal structure



was 6-7-8-1 with the M.E.S. of 0.948. A comparison between ANN-GA and previous studied
statistical model showed an improvement of 82.6 % and 65.7% for uninterrupted flow and
interrupted flow case. ANN-GA model was shown to have a good potential in predicting of road
traffic noise.

The model was apply to predict traffic noise in Chiang Mai urban area for the base year
(2009) and future years (2011, 2013 and 2015) with scenarios of low, medium and high travel
growth (2%, 4% and 6%). It was found that for base year evening peak hour, the area along city
moat exhibited noise level between 70 to 74 dB(A). Routes with 76 dB(A) noise level or more
were those around the educational institutes, Maharaj hospital and bus terminal. In suburb area
noise level was greater than 70 dB(A) particularly along the Inner ring road and the radial road
with noise level greater than 76 dB(A). For future years and medium growth scenario, noise level
were 2 to 4 dB(A) and 4 to 6 dB(A) greater than that of the base year for the town area and the

suburb area respectively. By overall noise levels were increasing and covering more area.



