


Speed Measures 

  Time Mean Speed 

  Space Mean Speed 

  85th Percentile Speed 



Sample Calculation of TMS and SMS 

A B 

d = 2 miles 

Run #1:  t1 = 2 min, d/t1 = 60 miles/hour 
Run #2:  t2 = 2.5 min, d/t2 = 48 miles/hour 
Run #3:  t3 = 3 min, d/t3 = 40 miles/hour 
 
(d/ti) = 60+48+40 = 148 miles/hour 
 
TMS = (d/ti)/n = 148/3 = 49.33 miles/hour 
 



Calculation of TMS and SMS 

(ti) = t1+t2+t3 = 2+2.5+3 = 7.5 min 
(ti/n) = 7.5/3 = 2.5 min 
 
SMS = 
 
 = 48 miles/hour 
 
 
 
 
 

2 miles x 60 min/hour 

2.5 min 
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Where to take the studies: 
 
1. Trend locations 
2. Problem locations for specific purposes 
3. Representative locations for basic data surveys 
4. Locations where before-and-after studies are 

being conducted  
5. The specific location for the speed study 

should be selected to reduce the influence of 
the observer and the measuring equipment as 
much as possible 
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Factors Affecting Spot Speeds 

 
 
 
 
 

• Driver 
• Vehicle 
• Roadway 
• Traffic 
• Environment 
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 Manual: 

1.  Using a stop watch and 
measuring the time it takes to 
travel over a specified distance 

time1 
time2 

Speed = d/(time1 - time2) 
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Speed Study:  
Ways to Measure Speed 

2. Using a Radar Gun 
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Speed Study:  
Ways to Measure Speed 



Time Mean Speed (TMS) 

Average speed of all vehicles passing a point 
on a highway over a specified time period 

 

 TMS =              (ft/sec or miles/hour)  

  

 where d = distance traversed (ft or mile) 

    ti = travel time of ith vehicle  

        (sec or hour) 

   n = number of travel times observed 

(d/ti) 

n 



Space Mean Speed (SMS) 

Speed corresponding to the average travel 
time over a given distance 

 

 SMS =               (ft/sec or miles/hour)  

 

  where d = distance traversed (ft or mile) 

   ti = travel time of ith vehicle (sec or hour) 

   n = number of travel times observed 

 

d 

(ti)/n 



Relationship between TMS and SMS 
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Frequency table 

speed 

group 

mean group 

(Xi) 

Frequency 

f 

% in 

Group Cumm % fi Xi f (Xi-X')2 

11 15 13 0 0 0 0 0 

16 20 18 6 2 2 108 2701 

21 25 23 8 3 5 184 2104 

26 30 28 29 10 15 812 3649 

31 35 33 60 20 35 1980 2319 

36 40 38 63 21 56 2394 93 

41 45 43 74 25 81 3182 1059 

46 50 48 29 10 91 1392 2237 

51 55 53 19 6 97 1007 3610 

56 60 58 10 3 99 580 3528 

61 65 63 2 1 100 126 1131 

      300 100   11765 22431 
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85th Percentile Speed 

 
 
 
 
 

The speed below which 85% of all 
traffic units travel, and above which 
15% travel. 
 
Speed limits are determined based 
on 85th percentile speeds. 



Speed Statistics 

Average 
speed 

 

Speed data                                  
Grouped               Not grouped 

Standard 
deviation 

Speed data                                  
Grouped               Not grouped 

Variance s2 

u = uj/N 

s =  
f(ui – u)2 

N - 1 



Types of Speed Measurements 
Median speed The speed at the middle value in a series of spot 

speeds. Or, 50th-percentile speed 

Modal speed The speed value that occurs most frequently in a 
sample of speeds 

ith-percentile 
speed 

The spot speed below which i percent of the 
vehicles travel, e.g. 85th-percentile speed 

Pace The range of speed that has the greatest number 
of observations; usually 10-mph range 

50

% 

85

% 



Statistical Calculations 

Standard Deviation,  s =  
f(u - X)2 

n - 1 
= 22442/299 
= 8.66 mph 

Variance,  s
2 = 8.662 = 75.06 mph  

TMS = X’ = ∑Xi fi/n = 39.2 mph  
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Graph Showing Percentile Speeds 
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Graph Showing Percentile Speeds 

Speed 
47.5 mph 

%
 C

u
m

. 
F
re

q
u

e
n

c
y
 



Precision and confidence intervals 



Precision and confidence intervals 



Sample size 



Sample size 
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Before and after studies  


