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This is the number of freeway miles we travel



Statistics for San Diego County



This is how much Green House Gas we produce

Excess CO2 is about 
100 grams/ mile at 
lower speed



Or 150 shiploads of CO2
Excess CO2 is about 100 grams/ mile at lower speed



Being in heavy traffic or living near a road with heavy traffic may be risky compared with being in other places 
in a community. Growing evidence shows that many different pollutants along busy highways may be higher 
than in the community as a whole, increasing the risk of harm to people who live or work near or use busy 
roads.
The number of people living "next to a busy road" may include 30 to 45 percent of the urban population in 
North America. The area most affected, they concluded, was roughly the band within 0.2 to 0.3 miles (300 to 
500 meters) of the highway.
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Health Hazards and inequity



How can Caltrans reduce 
the impact of the extra 
Traffic Generated CO2 
on Global Warming and 
to Public Health while 
simultaneously improve 
the traffic ?

By implementing  a  Goal Oriented Ramp Metering  algorithm



What is 
The current method of ramp metering?

The Current method of ramp metering when not in  fixed rate mode (due to construction or 
detection malfunction) , is traffic responsive meaning that the discharge from the 
ramp is  a proportional response to measured state of the system. The discharge 
cycles  are tabulated  between the maximum and minimum allowable cycles lengths with a 
constant increment to achieve the 15  discharge cycles used by the controller.

2 cars/green 1 car/green



The

The result of the current method of ramp metering



Performance of Route I-5 in San Diego 
under current method of Ramp Metering

Practical Discharge rates standard and Current 
Performance of State Route I -5 in San Diego



What is 
Model Predictive Control ?

Model predictive control (MPC) is a control scheme where a model is used for predicting 
the future behavior of the system over finite time window.

Based on these predictions and the current measured state of the system, the optimal 
control inputs with respect to a defined control objective is computed.

Since the traffic model is non-linear, the model equation needs to be solved numerically to 
achieve the control objective .

A common mathematical method of solving a nonlinear equation is particle filtering , 
wherein  a group of test numbers (discharge rates) are tried in the model and the output of 
the model is measured against the control objective . The  difference is then minimized to 
improve on the selection of another set of discharge rates that results in an output for the 
model as close as possible to the control objective. 



The Analytic Non Linear Model



The Disadvantage of an analytic model
The analytic model relies on curve fitting method to predict the future q exit (T) 
rate at the down stream ramp 
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However, the  AI model learns the intricacies of all the 
inputted data  including the exit ramp data as a whole 

and outputs the correct rate spontaneously 
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The envisioned AI operated Ramp metering 
system
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Expected Performance of State Route I-5 
in San Diego under AI ramp Metering
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