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Abstract :[Objective] The speed algorithm of the intersection starting wave of the vehicle was
improved,in order to solve the real-time and accurate prediction of the starting wave speed.
[ Methods])In view of car-following dynamics,the starting speed of the vehicle is regarded as the
average value of the propagation velocity of the moving state of all the neighboring vehicles in
the fleet,and a new speed algorithm of the intersection starting wave is derived. [ResultsJCom-
paring the theoretical value with the measured data at a typical signalized intersection, more
than 75% of samples are in the range of error allowed. [Conclusion] The scientific nature and
feasibility of the new algorithm are verified. This algorithm provides a new theoretical basis for
the traffic signal control of the road intersection.
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Photo of barrier structure and its placement on

Fig. 1

the road
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Table 1 Comparison of measured and theoretical results for starting wave speeds
k N  L(m) () Azyis.AxngsAzy,Axi(m) ulm/s) u (m/s) & (%) o« (m/s) & (%)
1 7 34.58 10 2.08,2.08,1.56,2.08,1.30,4. 16 3.46 2.82 —18.5 2.81 —18.8
2 7 34. 06 12 2.34,3.90,1.82,2.34,1.30,1. 30 2.84 2.77 —2.5 2.81 —1.1
3 7 41. 86 13 3.12,4.94,4.42,2.86,2.34,3. 38 3.22 4.26 32.3 4. 20 30.4
4 7 34. 84 11 2.08,2.08,2.34,1.82,3.12,2.08 3.17 2.90 —8.5 2.91 —8.2
5 8 42.12 14 1.04,2.34,4.42,1.82,2.08,2.60,2. 34 3.01 3.01 0.0 3.05 1.3
6 8 50. 18 15 2.86,2.08,2.34,2.34,1.82,2.60,4. 16 3.35 3.28 —2.1 3.31 —1.2
7 8 43.42 17 2.34,3.38,0.52,2.08,1.56,1.56,1.56 2.55 2.40 —5.9 2.44 —4.3
8 8 41. 60 15 1.82,2.34,2.08,1.82,3.12,1.82,1. 30 2.77 2.65 —4.3 2.66 —4.0
9 8 40. 04 18 2.34,1.30,1.30,1.82,1.30,2.08,1. 82 2.22 2.25 1.4 2.26 1.8
10 9 49. 66 16 2.86,2.08,2.08,6.50,1.82,1.56,1.56,3.12 3.10 3.31 6.8 3. 41 10.0
11 9 49, 40 17 2.08,2.08,2.60,1.30,2.86,1.30,1.56,5.20 2.91 2.98 2.4 3.05 4.8
12 9 52.00 16 2.86,4.16,2.34,0.78,1.82,2.60,1.30,2.08 3.25 2.85 —12.3 2.89 —11.1
13 9 46. 54 16 2.34,2.08,2.86,2.60,0.78,1.04,3.12,3. 38 2.91 2.89 —0.7 2.93 0.7
14 9 46.02 15 2.34,1.56,1.56,1.56,1.56,1.82,2.08,3. 64 3.07 2.60 —15.3 2.63 —14.3
15 9 48. 10 16 1.30,1.82,2.86,1.56,2.08,2.08,2.08,3. 64 3.01 2.79 —7.3 2.82 —6.3
16 9 46. 28 16 2.34,2.08,2.86,1.82,1.56,4.42,1.56,1. 30 2.89 2.85 —1.4 2.89 0.0
17 9 44,98 19 1.56,2.08,1.56,1.56,2.08,2.08,2.34,2. 60 2.37 2.58 8.9 2.63 9.3
18 9 45.76 14 1.30,1.30,2.08,1.82,3.12,4.16,1.56,2. 34 3.27 2.81 —14.1 2. 86 —12.5
19 10 50. 96 19 2.86,1.04,2.08,2.60,1.82,2.34,2.08,1.56,1. 56 2.68 2.59 —3.4 2. 60 —3.0
20 10 53.04 20 1.56,2.60,2.08,2.08,2.34,2.08,1.56,2.08,2.08 2.65 2.66 0.4 2.67 0.8
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Table 2 Comparison of measured results and estimated values

for starting wave speeds

k Au(m/s) e(%) k Au (m/s) e (YD)
1 —0. 27 —7.8 11 0.28 9.7
2 0.35 12. 4 12 —0.06 —1.8
3 —0.03 —0.9 13 0.28 9.7
4 0.02 0.7 14 0.12 4.0
5 0.18 6.0 15 0.18 6.0
6 —0.16 —4.7 16 0. 30 10. 4
7 0. 64 25.2 17 0. 82 34.7
8 0.42 15.2 18 —0.08 —2.4
9 0.97 43.8 19 0.51 19.1
10 0.09 3.0 20 0. 54 20. 4
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