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Vehicular Networking Enabled Vehicle State Prediction with Two-level Quantized Adaptive
Kalman Filtering

FENG An-qi,QIAN Li-ping, OUYANG Jin-yuan and WU Yuan
College of Information Engineering,Zhejiang University of Technology, Hangzhou 310023 ,China

Abstract With the rapid development of urbanization and motorization, traffic safety issues have been drawing more and more at-
tentions, The accurate prediction of vehicle state based on the data acquired by the vehicular networking system plays an impor-
tant role in improving the traffic safety in transportation section. This paper proposes a two-level quantized adaptive Kalman filter
algorithm (QAKF) based on the auto-regressive moving average (ARMA) model,to predict the vehicle state (i. e. , the moving
direction,driving lane,vehicle speed.and acceleration). First of all,a vehicular networking system is developed to acquire the vehi-
cle data by exchanging traffic data among the on-board unit (OBU) and the roadside unit (RST). Then,the vehicle state is pre-
dicted at the edge cloud server equipped at the roadside unit. Finally,the edge cloud server broadcasts the predicted state to other
roadside units for other vehicles at the intersection to obtain vehicle information. The numerical results verify the effectiveness of
the auto-regressive moving average model used for predicting acceleration. And, this paper evaluates the efficiency of the proposed
algorithm. Compared with the other three prediction algorithms, the proposed algorithm can improve the speed prediction accura-
cy by 90.62%,89.81% and 82. 76 % ,respectively, which implies that this algorithm can effectively predict the vehicle state in ve-
hicular networks.

Keywords Vehicular networks, Traffic safety,Quantized adaptive Kalman filter, Auto-regressive moving average model, Vehicle

state predication
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Fig.3 ACF and PACF values in different scenarios
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Table 1 AIC and BIC values in different scenarios
AIC BIC
180. 6704 182.4831 177.8900 177.0186 186.4065 190. 1312 187. 4501 188.4907
177.7765 176.3084 184.0809 176.7979 185.4245 185. 8685 195.5530 190. 1821
B 3(a) 174.9297 176.7583 185.7101 176.7052 184.4898 188.2304 199.0943 192.0013
176.7795 175.8383 176.7844 178.1213 188.2517 189. 2225 192.0805 195.3295
171.2136 171.5561 171.5561 171.7478 176.9497 179. 2042 183.1158 183.2199
171.8997 173.4582 171.9345 173.9312 179.5478 183.0184 183.4067 187.3154
B 3(b) 169.6657 171.5834 173.5552 171.9137 179.2258 183.0556 186.9394 187.2099
170.8759 169.4588 171.3314 173.3110 182. 3480 182.8430 186.6276 190.5192
168. 0402 167.8965 165.5700 165.1505 173.7763 175.5446 175.1301 176.6227
169.4764 169.7453 165.1537 166.6069 177.1245 179.3055 176.6259 179.9911
30 163.6432 165.0177 166.8177 167.5023 173.2033 176.4899 180. 2018 182.7985
164.4572 166.4469 168. 0666 169.4206 175.9294 179.8311 183.3628 186.6288
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Fig. 4 Speed prediction results of four different algorithms under the same data set
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