
Calculating Required Gap – Used Functions 

 Required Gap  
 = secureBackGap + followerMinGap + subjectLength + subjectMinGap + secureFrontGap 
 
 
 
 
 
 

 

Below functions were used to calculate the required gap 



Calculating Required Gap – Used Functions 



Subject (20m/s) 

Follower 
(15m/s) 

Leader 
(15m/s) 

Follower Subject Leader 

MinGap 2.5 0 2.5 

Tau 1 0.1 2 

MaxSpeed 15 20 15 

Current Speed 15 20 15 

lcAssertive Default 1 Default 

Decel 4.5 4.5 4.5 

CarFollowingModel Default (Krauss) 

Lane-Changing Model Default (LC2013) 

Time-Step Length Default 

Calculating Required Gap – Scenario Settings 



Calculating Required Gap – SecureBackGap 

Starting with SecureBackGap 

① ② 

speedReduction = ACCEL2SPEED(4.5) = 
𝑥

𝑑𝑒𝑙𝑡𝑎𝑇
=  

4.5

1
 = 4.5 

steps = 
𝑠𝑝𝑒𝑒𝑑

𝑠𝑝𝑒𝑒𝑑𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 
 = 

15

4.5
= 3.333 

SPEED2DIST(3.333 * 15 – 4.5*3.333*(3.333+1) / 2) = 
𝑥

𝑑𝑒𝑙𝑡𝑎𝑇
=  

17.5

1
 = 17.5 

17.5 + speed * headwayTime = 17.5 + 15* 1 (Follower’s Tau) = 32.5m 

① 

speedReduction = ACCEL2SPEED(4.5) = 
𝑥

𝑑𝑒𝑙𝑡𝑎𝑇
=  

4.5

1
 = 4.5 

steps = 
𝑠𝑝𝑒𝑒𝑑

𝑠𝑝𝑒𝑒𝑑𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 
 = 

15

4.5
= 3.333 

SPEED2DIST(3.333 * 15 – 4.5*3.333*(3.333+1) / 2) = 
𝑥

𝑑𝑒𝑙𝑡𝑎𝑇
=  

17.5

1
 = 17.5 

17.5 + speed * headwayTime = 17.5 + 15* 0 = 17.5m 

② 

secureGap = SecureBackGap = MAX2(0, 32.5 – 17.5) = 15m 



Calculating Required Gap – SecureFrontGap 

SecureFrontGap 

① ② 

speedReduction = ACCEL2SPEED(4.5) = 
𝑥

𝑑𝑒𝑙𝑡𝑎𝑇
=  

4.5

1
 = 4.5 

steps = 
𝑠𝑝𝑒𝑒𝑑

𝑠𝑝𝑒𝑒𝑑𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 
 = 

20

4.5
= 4.444 

SPEED2DIST(4.444 * 20 – 4.5*4.444*(4.444+1) / 2) = 
𝑥

𝑑𝑒𝑙𝑡𝑎𝑇
=  

34.45

1
 = 34.45 

34.45 + speed * headwayTime = 34.45 + 20* 0.1 (Subject’s Tau) = 36.45m 

① 

speedReduction = ACCEL2SPEED(4.5) = 
𝑥

𝑑𝑒𝑙𝑡𝑎𝑇
=  

4.5

1
 = 4.5 

steps = 
𝑠𝑝𝑒𝑒𝑑

𝑠𝑝𝑒𝑒𝑑𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 
 = 

15

4.5
= 3.333 

SPEED2DIST(3.333 * 15 – 4.5*3.333*(3.333+1) / 2) = 
𝑥

𝑑𝑒𝑙𝑡𝑎𝑇
=  

17.5

1
 = 17.5 

17.5 + speed * headwayTime = 17.5 + 15* 0 = 17.5m 

② 

secureGap = SecureBackGap = MAX2(0, 36.45 – 17.5) = 18.95m 



Calculating Required Gap – Required Gap 

 Required Gap  
 = secureBackGap + followerMinGap + subjectLength + subjectMinGap + secureFrontGap 
 = 15m + 0m + 5m + 0m + 18.95m 
 = 38.95m 
 
 
 
 
 
 

 


