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Abstract: A vehicle transmission is one of the key components that adjusts the power of a vehicle and
performs shifting according to driving conditions. Since the smooth operation of the transmission has a
very important effect on the performance and safety of the vehicle, it is very important to accurately
detect and diagnose abnormal conditions in the transmission. In this study, among the abnormal
conditions of transmission, two types of abnormal conditions, such as shaft misalignment and lack of
oil in the transmission, which can often occur due to deterioration of the transmission, are intended to
be detected. To this end, a test bed was built to diagnose abnormal conditions of the manual transmission
for vehicles, and an experiment was performed while shifting. Vibration and noise signals were
collected, and time-domain and frequency-domain signals were analyzed according to normal and
abnormal conditions. A machine learning-based abnormal state diagnosis method was proposed using
the characteristics of these signals. Learning was performed by dividing the measured signal into a time
domain signal and a frequency domain signal, and as a result, each abnormal state could be clearly
diagnosed with a high accuracy of at least 96% regardless of the signal type and area. The proposed
machine learning-based approach is expected to improve the safety and reliability of vehicles by
providing vehicle drivers and maintenance technicians with early warning and diagnostic support for
abnormal transmission conditions.
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[Fig. 3] Time Domain Signal for Normal Signal (Vibration)
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[Fig. 15] VGG-16 Model
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[Table 3] Optimization Result
Input Data Input Domain Batch Size Learning rate Accuracy
Time 128 1X10°¢ 98%
Vibration
Frequency 128 1X107 98%
Time 128 1X10° 96%
Noise
Frequency 128 1X 107 98%

A sle] Ay} shgdloleE X 4 9] Batch Size9} Learning Ratet™ [ 3]olA] &0E 4=
At} gF dHolHe A& oo J#Glo]l Batch Sizee 724}, Learning Rate®] -9t
getA= As & o k. ol HAFTAHLE Y2 sfoly IAHmHES ]85t
WSS AgstEA Fakg o Amo A9 Az 9o Al Ha sagol W
ol AlZE o] Ase] AeE sof MEHES QAP o), T g Ao A¢-
209 WS SHORE FEE AHEE mgy] wEolt. wEHass suw A
dolefe] Foll dAgle] HA 96%= vif- w2 A= 7= AS 49 & do

44 983 24 AF

[ 4] & 2A4E o 2 Ak A3hZS AdH2E 9d F)

[Table 4] Diagnosis Results according to rhe Misalignment Offset(Correct diagnosis / Number of Test

Files)
Input Data Input Domain 0.1mm misalignment 0.05mm misalignment
Time 10/10 0/10
Vibration
Frequency 10/10 0/10
Time 10/10 0/10
Noise
Frequency 10/10 0/10

[ 5] & ol w2 A dakES JAHHZE 3d )

[Table 5] Diagnosis Results according to the amount of Oil(Correct diagnosis / Number of Test Files)

Input Data Input Domain 2L 01l 4L Oil 6L Oil
Time 10/10 10/10 0/10
Vibration
Frequency 10/10 10/10 0/10
Time 10/10 10/10 0/10
Noise
Frequency 10/10 10/10 0/10
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