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Signal Optimization and Speed Control
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Adoption

Improving
traditional signal
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benefits



Signal Optimization: Longest Queue First (LQF)

Interval Start:
Get queue information for last
interval
(time.interval taken as 10s)

Find the movement group with
maximum queue length

Assign green to
the movement

group

Interval End: At the end of each
10s, find the movement group with
maximum queue length

fFind-new-movement-group-with-second

maximum queue length and assign
green

No Yes

check-if-satisfies
maximum green
criteria

No Yes

If this is the same as
previously selected
movement group
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LQF has been
implemented in
different forms in the
existing literature
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Speed Control Algorithm

Calculate distance to signal

Receive signal information (current signal state)

If there is as a green signal, calculate the minimum speed to reach the
intersection before green ends and set as desired speed

If there is as a red signal, calculate the maximum speed to reach the
intersection before the next green starts and set as desired speed

Speed Control

Either Fully

Autonomous (SAE Level

3+ or CV-enabled with SPaT Message
speed comance

Distance to signal

Image Source: https://www.th 7 1080042 vehicle-to-ir




Experimental Setup within PTV Vissim

Data: AM Peak Hour; Existing signal timing plan

Driving Behavior: Calibration Connected Vehicle (CV)
technologies
Vissim COM Interface
Signal controllers and vehicles can communicate and
share data

Data Collection
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Project Area
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% Location: Merriam, KS
:_Lz Intersection of Santa Fe Dr and Foster St with
<1089 Shawnee Mission Pkwy

Shawnee Mission Pkwy

Offset:
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Results - LQF Algorithm
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e For Shawnee Mission
Average Delay: Pkwy Major Approach
22.366 sec/veh Through Traffic

(before)

7. 459 sec/veh (aft 'i) ' Avg Delay was reduced to

1/5 of previous delay

Avg Stopped Delay was
reduced by 95% from

— =

previous stopped delay

Avg No. of Stops was
reduced by about 57%

Max Queue Length became
2/5




Results - LQF Algorithm: No. of Stops

Percent Improvement
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h Results - LQF Algorithm

2 22
3
Maximum Queue Length (m) for Fixed Time Signal
Major Through Major Left SB NB
Field Volume 262.09 28.54 82.51 84.87
10% Increased Volume 480.49 28.29 18.11 83.04
209 Increased Volume 904.74 2241 82.52 84.81
Maximum Queue Length (m) for LQF Algorithm
Major Through Major Left SB NB
Field Volume 102.19 103.24 13.81 84.08
109% Increased Volume 220.55 220.99 16.56 83.31
200 Increased Volume 902.82 903.26 16.19 84.42
Changes in Maximum Queue Length (Percentage)
Major Through Major Left SB NB
Fiald Valime 0 7800 Queue exceeds left turnp. 0 0 v 0o



Results - Dynamic Speed Algorithm

‘Avg Delay was reducec
by 600 of previous
delay ,
E 11

For Shawnee Mission
Pkwy Major Approach
Through Traffic

Avg Delay was reduced
to 2/5 of previous delay

Avg Stopped Delay was
reduced by 949 to
9990 from previous

stopped delay

Avg No. of Stops was
reduced by about

13%0 to 809%




h Results -Speed Control Algorithm

Improvement in Stopped Delay (sec/veh) due to Speed Gontrol Algorithm
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‘ Results -Speed Control Algorithm

Percent Improvement

1000% Improvellnent in No. of Stops due to Speed Gontrol Algoritm
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h Limitations and Ongoing Works

Limitations:
Consideration for all red time
Poor performance at high demand volume
Algorithm works for fixed time signal control
Ongoing Works:
Development of Connected-Vehicle based advanced algorithms

Coordinating dynamic speed control with variable signal timing
settings

Market share of CVs
Prediction model
Environmental impact
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