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Speed Data Summary

• Data
1. HERE Data: All Street Network Data
2. NPMRDS: Free, a subset of HERE data
3. Others: Inrix, Google.. Etc

• NPMRDS
– Average Travel Time in Seconds by 5-Minute Bin 
– By Passenger Vehicle, Truck, and All Traffic
– NHS Network GIS File: Link ID, Alignments
– Static File: TMC, Distance,
– Lookup Table: TMC, Link ID



NPMRDS – Shape File

• NHS Routes Only
• Link ID
• Street Name



NPMRDS Static File

• TMC
• Road Direction: Eastbound, Northbound, Southbound, Westbound, 

Inner Loop, Outer Loop



NPMRDS Visualization and Quick Analysis

• Existing Websites
– https://www.ritis.org

• Manual Processing Using the Raw Data
– Calculate the travel speed (distance/time)
– Join the Link ID and TMC ID to the shape file by Direction ( N, E, S, W )



RITIS



Customized Tools

1. GIS – Spatial Join
2. Data Processing – Outliners
3. Data Processing – Percentiles, Average Speed, Time of Day



NPMRDS Spatial Join

• TRIMS – Lanes, Post Speed, Counts
• Model Network – Forecast Volume, Capacity, Project Location… 

etc
• Other Street Network



NPMRDS Spatial Join

• Consultants: $20,000 to $80,000
• In House Manual Processing

– Customized Script



Customized GISDK Script

• Level 1: 4-Tier Distance and Names
• Level 2: Direction and Names
• Level 3: Distance Only
• It’s not perfect but it saves time
• The tool is still being refined.
• The tool will be applied to transfer the data to TRIMS network



Script
m acro  "ch eck 1 "
R u n Macro ("T C B  In it")

R u n m acro ("G 3 0  F ile C lo se A ll")
o n  E scap e g o to q u it

C reateP ro g ressB ar("N P MR D S  D ata P ro cessin g ...", "T ru e")

R A W_ N P MR D S _F IL E S= {"D :\\S WM P h ase 3 \\T N MU G \\F H WA _T AS K 2-4 _ TN _1 0_ 20 14 _T T .B IN "}
//R A W_ N P MR D S _ FIL E S ={"D :\\S WM P h ase 3 \\T N MU G \\S H O R T2 .B IN "}

V eh icles= {"A L L ","P A S S ","T R K "} //n am e o f v eh icle ty p es

S tatistics= {"ME A N ","MIN ","MA X ","P 8 5 ","P 5 0 "} // n am e o f statistics

co u n ter= 1

d im  ex tra_ field _ stru ctu re[V eh icles.len g th * S tatisti cs. len g th ]
d im  ex tra_ field _ stru ctu re2 [V eh icles.len g th * S tatistic s.l en g th ]

F o r i= 1  to  V eh icles.len g th d o

fo r j= 1  to  S tatistics.len g th d o
ex tra_ field _ stru ctu re[co u n ter]= {V eh icles [i]+ "_ "+ S tat isti cs [j] }+ {"R e al ", 9 , 2 , "N o "}

ex tra_ field _ stru ctu re2 [co u n ter]= {V eh icles[i ]+ "_ "+ S tatis tic s[j ]}+ { "R ea l", 1 2 , 2 , "T ru e", , , , , , , n u ll}
co u n ter= co u n ter+ 1

en d

en d

R u n m acro ("G 3 0  F ile C lo se A ll")

//S T E P  1  S E T U P  T HE  F IL E N A ME S A N D  PA R A ME T ER S
R A W_ N P MR D S _F IL E =R A W_N PMR D S_ FIL E S[1 ] //raw  co n v erted  tab le fo r faster p ro cessin g  sp eed

//d eb u g
//R A W_ N P MR D S _ FIL E = RA W_ NP MRD S _F IL ES [1 ] //raw  co n v erted  tab le fo r faster p ro cessin g  sp eed

//su b s= p arsestrin g (R A W_ N P MR D S _ F IL E S [1 ],".")
//R A W_ N P MR D S _ T AB L E= O pen T ab le("N P MR D S","F F B ", {R A W_ N PMR D S_ FIL E ,}) //o p en  tab le

su b s= p arsestrin g (R A W_ N P MR D S _ F IL E ,".")

S O R T E D _ N P MRD S_ FIL E = su bs[1 ]+ "-S O R T .bin " //in terim  tab le L ev el 1  ch eck

A G G R _ F IL E = su b s[1 ]+ "-A G G R.b in " //L ev el 1  C h eck  -E P O C H  L ev el, T MC _ E PO CH  ID  an d  S tatistical N u m b ers

//o p en  an d  p ro cess raw  N P MR D S  tab le
R A W_ N P MR D S _T A BL E =O p en Tab le("N P MR D S ","F F B", {R A W_ N P MRD S _F IL E,}) //o p en  tab le

//g etd atav ecto r, so rt, create a n ew  so rted  file

U p d ateP ro g ressB ar("R ead in g  N P MR D S  D ata...."+ i2 s(files), )
S etV iew (R A W_ N P MR D S _ T A BL E )

ex p ressio n = 'if E P O C H > 1 1 9 th en  i2 s(F L O O R(E P O CH /1 2)) else "0 "+ i2 s(F L O O R (E P O C H /1 2 ))'
C reateE x p ressio n (R A W_ N P MR D S _ T A B L E, "H O U R ", ex p ressio n  , ) //H O U R

ex p ressio n =  'T MC  + "_ "+  H O U R '

C reateE x p ressio n (R A W_ N P MR D S _ T A B L E,"T MC _ HO U R", ex p ressio n , ) //T MC _ H O U R

ex p ressio n = '3 6 0 0 * D IS T A NC E /T rav el_ T IME _A L L_ VE H IC LE S '

C reateE x p ressio n (R A W_ N P MR D S _ T A B L E, "T rav el_ S P D _ AL L _V E HIC L E S",ex p ressio n , ) //S P D 1

ex p ressio n = '3 6 0 0 * D istan ce/T rav el_ T IME _ P A S S E NG E R_ V EH IC L ES '
C reateE x p ressio n (R A W_ N P MR D S _ T A B L E, "T rav el_ S P D _ PA SS E NG E R_ V EH IC L ES ",ex p ressio n , ) //S P D 2

ex p ressio n = '3 6 0 0 * D istan ce/T rav el_ T IME _ F R E IG H T _ TR U CK S'

C reateE x p ressio n (R A W_ N P MR D S _ T A B L E, "T rav el_ S P D _ FR EIG H T _T R UC K S", ex p ressio n , ) //S P D 3

S T R U = G etV iew S tru ctu re(R A W_ N P MR D S _T A BL E )

d im  R A W_ N P MR D S _T A BL E_ FIE L D S[S T RU .len g th ]

fo r i= 1  to  S T R U .len g th d o
R A W_ N P MR D S _T A BL E _F IE LD S [i]= S TR U [i][1 ]

en d

//1 st v ecto r set - so rted  b y  T MC _ E P OC H  ID

v _ N P MR D S _ TA B LE =  G etd ataV ecto rs(R A W_ N P MR D S _T A BL E+ "|", R A W_ N P MRD S_ T AB L E_ FIE L D S ,  {{"S o rt O rd er", {{"T MC _ H O U R ", "A scen d in g "}}}} )

//S T R U = S T R U + ex tra_ field _ stru ctu re//statistic field s

S O R T E D _ N P MRD S_ T AB L E= CreateT ab le("S O R T E D _ N P MR D S", S O R TE D _N P MR D S_ FIL E ,"F F B",S T R U)
A d d R eco rd s(S O R T E D _ N PMR DS _T A BL E , n ull, n u ll, {{"E m p ty  R eco rd s", v _ N P MR D S _T A BL E[1 ].len g th }})

d im  v ecto rset[R A W_ N P MR D S _ T A B L E _F IE LD S.len g th ,2 ]

//set o rig in al d ata to  th e so rted  d ata tab le

S etD ataV ecto rs(S O R T E D _ N P MR D S _ T A B LE + "|", {
{"T MC ", v _ N P MR D S _T A BL E [1 ]},

{"D A T E ", v _ N P MR D S _T AB L E[2 ]},
{"D A T E 2 ", v _ N P MR D S _ TA B LE [3 ]},
{"D o w ", v _ N P MR D S _T A BL E [4]},

{"E P O C H ", v _ N P MR D S _ TA B LE [5 ]},
{"T rav el_ T IME _ A L L _ V E H IC L E S ", v _N P MRD S_ T AB L E[6 ]},

{"T rav el_ T IME _ P A S S E N G E R _V E HIC L E S", v _ N PMR D S_ TA B LE [7 ]},
{"T rav el_ T IME _ F R E IG H T _ T R U C KS ", v _ NP MRD S _T A BL E[8 ]},

{"D istan ce", v _ N P MR D S _ T AB L E[9 ]},
{"H o u r", v _ N P MR D S _T A BL E [1 0]},

{"T MC _ H O U R ", v _ N P MR D S_ TA B LE [1 1]},
{"T rav el_ S P D _ A L L _ V E H IC L ES ", v _ NP MRD S _T A BL E[1 2 ]},
{"T rav el_ S P D _ P A S S E N G ER _ VE H IC LE S", v _ N P MR D S_ TA B LE [1 3]},

{"T rav el_ S P D _ F R E IG H T _ T RU C K S", v _ N PMR DS _T A BL E [1 4]}
}, )

//ag g reg ate N P MR D S  tab le b y  T MC _ E PO C H  to  get th e A g g reg atio n  T ab le
A g g reg ateT ab le("A G G R ",S O R T E D _ N P MR D S_ T AB L E+ "|", "F F B ", A G G R _ FIL E , "T MC _H O UR ", {{"T MC _ H O U R ","C O U N T", }}, n u ll)

A G G R _ T A B L E = O p en Tab le("A G G R _ T A BL E ","F F B", {A G G R _ FIL E ,})

//stru ctu re fo r th e ag g reg ated  T MC _ E P O C H  file
//"R eal", 1 2 , 2 , "T ru e", , , , , , , n u ll

S T R U = {
{"T MC _ H O U R ", "S trin g ",  1 2 , 2 , "T ru e", , , , , , , "T MC _ H O U R "},

{"C O U N T ", "In teg er", 1 2 , 2 , "T ru e", , , , , , , "N  T MC _ H O U R "}
}
S T R U = S T R U +ex tra_ field _ stru ctu re2  //statistic field s

Mo d ify T ab le(A G G R _ T A B L E, S T R U)

v _ T MC _ H O U R =G etD ataV ecto r(A G G R _ T A B L E +"|", "T MC _ H O U R ", ) //u n iq u e T MC _H R  ID
d im  a_ ag g r[3 ,5 ,v _ T MC _ H O UR .len g th ] //3  v eh icle classes,th en ME A N , MIN , MA X , P 8 5 , P 5 0  B Y  3  V EH IC L E T Y P ES ,  u niq u e ID

d im  a_ sp d _ tem p [3 ] //A L L , P A S S , T R K

co u n ter= 1  //start th e co u n ter

fo r i= 1  to  v _ N P MR D S_ TA B LE [1 ].len g th -1  d o //en d  w ith  reco rd  co u n t -1 , v _ N P MRD S_ T AB L E1 = v ecto r o f th e so rted  d ata

//p ro g ress b ar
if m o d (i,1 0 0 )= 0  th en  U p d ateP ro g ressb ar(i2 s(files)+ " L ev el 1  C h eck  " +  i2 s(i) + " o f " + i2 s(v _ N P MR D S _ TA B LE [1 ].len g th )+  ". n u m ber o f co u n ters is "+  i2 s(co u n ter), r2 i(1 0 0 * i/v _ N P MR DS _T A BL E [1 ].len g th ))

//n ex t reco rd  is N O T  in  a n ew  set
if v _ N P MR D S _T A BL E [1 1][i]= v _ N PMR D S_ TA B LE [1 1][i+ 1 ] th en  d o  

a_ sp d _ tem p [1 ]= a_ sp d _ tem p [1 ]+ {v _ N PMR D S_ TA B LE [1 2][i]} //T rav el_ S P D _ A L L _ V EH IC L ES

if v _ N P MR D S _T A BL E [1 3][i]< > n u ll th en  a_ sp d _tem p [2 ]= a_ sp d _tem p [2 ]+ {v _N P MRD S_ T AB L E[1 3 ][i]} //T rav el_ S P D _ P A SS _V E H IC LE S
if v _ N P MR D S _T A BL E [1 4][i]< > n u ll th en  a_ sp d _tem p [3 ]= a_ sp d _tem p [3 ]+ {v _N P MRD S_ T AB L E[1 4 ][i]} //T rav el_ S P D _ F R EIG H T _V E H IC LE S

en d

//n ex t reco rd  is in  a n ew  set th en  start calcu late th e p ercen tiles
if v _ N P MR D S _T A BL E [1 1][i]< > v _ NP MRD S _T A BL E[1 1 ][i+ 1 ] th en  d o  

cu rren t_ T MC _ H O U R = v _ NP MRD S _T A BL E[1 1 ][i]
a_ sp d _ tem p [1 ]= a_ sp d _ tem p [1 ]+ {v _ N PMR D S_ TA B LE [1 2][i]} //ad d  th e last reco rd  in  th e set -A L L
if v _ N P MR D S _T A BL E [1 3][i]< > n u ll th en  a_ sp d _tem p [2 ]= a_ sp d _tem p [2 ]+ {v _N P MRD S_ T AB L E[1 3 ][i]} //ad d  th e last reco rd  in  th e set - P A S S

if v _ N P MR D S _T A BL E [1 4][i]< > n u ll th en  a_ sp d _tem p [3 ]= a_ sp d _tem p [3 ]+ {v _N P MRD S_ T AB L E[1 4 ][i]} //ad d  th e last reco rd  in  th e set - T R K

fo r j= 1  to  a_ sp d _ tem p .len g th d o  //3  v eh icle classes
if a_ sp d _ tem p [j]= n u ll th en  g o to sk ip 1

a_ ag g r[j][1 ][co u n ter]= m ean (a_ sp d _ tem p [j]) //m ean
a_ ag g r[j][2 ][co u n ter]= A rray Min (a_ sp d _ tem p [j]) //m in

a_ ag g r[j][3 ][co u n ter]= A rray Max (a_ sp d _ tem p [j]) //m ax
a_ ag g r[j][4 ][co u n ter]= P ercen tile(a_ sp d _ tem p [j],8 5 ) //P 8 5
a_ ag g r[j][5 ][co u n ter]= P ercen tile(a_ sp d _ tem p [j],5 0 ) //P 5 0

sk ip 1 :
en d

d im  a_ sp d _ tem p [3 ] //reset tem p  array  

co u n ter= co u n ter+ 1  
en d

//last set an d  last reco rd  sh ares th e sam e T MC _ H O U R  as th e o n e b efo re th e last- ag g reg ate th e last set in  th e d ata
if i=  v _ N P MR D S _ TA B LE [1 ].len g th -1  an d v _ NP MRD S _T A BL E[1 1 ][i]= v _ N PMR DS _T A BL E [11 ][i+ 1 ] th en  d o

a_ sp d _ tem p [1 ]= a_ sp d _ tem p [1 ]+ {v _ N PMR D S_ TA B LE [1 2][i+ 1 ]} //ad d  th e last reco rd  in  th e set -A L L

if v _ N P MR D S _T A BL E [1 3][i]< > n u ll th en  a_ sp d _tem p [2 ]= a_ sp d _tem p [2 ]+ {v _N P MRD S_ T AB L E[1 3 ][i+ 1 ]} //ad d  th e last reco rd  in  th e set - P A S S
if v _ N P MR D S _T A BL E [1 4][i]< > n u ll th en  a_ sp d _tem p [3 ]= a_ sp d _tem p [3 ]+ {v _N P MRD S_ T AB L E[1 4 ][i+ 1 ]} //ad d  th e last reco rd  in  th e set - T R K

fo r j= 1  to  a_ sp d _ tem p .len g th d o  //3  v eh icle classes
if a_ sp d _ tem p [j]< > n u ll th en  a_ ag g r[j][1 ][co u n ter]= m ean (a_ sp d _ tem p [j]) else a_ ag g r[j][1 ][co u n ter]= n u ll

if a_ sp d _ tem p [j]< > n u ll th en  a_ ag g r[j][2 ][co u n ter]= A rray Min (a_ sp d _ tem p [j]) else a_ ag g r[j][2 ][co u n ter]= n u ll//m in
if a_ sp d _ tem p [j]< > n u ll th en  a_ ag g r[j][3 ][co u n ter]= A rray Max (a_ sp d _ tem p [j]) else a_ ag g r[j][3 ][co u n ter]= n u ll//m ax

if a_ sp d _ tem p [j]< > n u ll th en  a_ ag g r[j][4 ][co u n ter]= P ercen tile(a_ sp d _ tem p [j],8 5 ) else a_ ag g r[j][4 ][co u n ter]= n u ll//P 8 5
if a_ sp d _ tem p [j]< > n u ll th en  a_ ag g r[j][5 ][co u n ter]= P ercen tile(a_ sp d _ tem p [j],5 0 ) else a_ ag g r[j][5 ][co u n ter]= n u ll//P 5 0

en d
en d

//o n ly  o n e reco rd  in  th e last set
if i=  v _ N P MR D S _ TA B LE [1 ].len g th -1  an d v _ NP MRD S _T A BL E[1 1 ][i]< > v _N P MRD S_ T AB L E[1 1 ][i+ 1 ] th en  d o 

d im  a_ sp d _ tem p [3 ] //reset
a_ sp d _ tem p [1 ]= a_ sp d _ tem p [1 ]+ {v _ N PMR D S_ TA B LE [1 2][i+ 1 ]} //ad d  th e last reco rd  in  th e set -A L L

if v _ N P MR D S _T A BL E [1 3][i]< > n u ll th en  a_ sp d _tem p [2 ]= a_ sp d _tem p [2 ]+ {v _N P MRD S_ T AB L E[1 3 ][i+ 1 ]} //ad d  th e last reco rd  in  th e set - P A S S
if v _ N P MR D S _T A BL E [1 4][i]< > n u ll th en  a_ sp d _tem p [3 ]= a_ sp d _tem p [3 ]+ {v _N P MRD S_ T AB L E[1 4 ][i+ 1 ]} //ad d  th e last reco rd  in  th e set - T R K

fo r j= 1  to  a_ sp d _ tem p .len g th d o  //3  v eh icle classes
if a_ sp d _ tem p [j]< > n u ll th en  a_ ag g r[j][1 ][co u n ter]= m ean (a_ sp d _ tem p [j]) else a_ ag g r[j][1 ][co u n ter]= n u ll

if a_ sp d _ tem p [j]< > n u ll th en  a_ ag g r[j][2 ][co u n ter]= A rray Min (a_ sp d _ tem p [j]) else a_ ag g r[j][2 ][co u n ter]= n u ll//m in
if a_ sp d _ tem p [j]< > n u ll th en  a_ ag g r[j][3 ][co u n ter]= A rray Max (a_ sp d _ tem p [j]) else a_ ag g r[j][3 ][co u n ter]= n u ll//m ax

if a_ sp d _ tem p [j]< > n u ll th en  a_ ag g r[j][4 ][co u n ter]= P ercen tile(a_ sp d _ tem p [j],8 5 ) else a_ ag g r[j][4 ][co u n ter]= n u ll//P 8 5
if a_ sp d _ tem p [j]< > n u ll th en  a_ ag g r[j][5 ][co u n ter]= P ercen tile(a_ sp d _ tem p [j],5 0 ) else a_ ag g r[j][5 ][co u n ter]= n u ll//P 5 0

en d
en d

en d

fo r i= 1  to  V eh icles.len g th d o  //1 -3
v _ ag g r1 = A rray T o V ecto r(a_ ag g r[i][1 ]) //m ean

v _ ag g r2 = A rray T o V ecto r(a_ ag g r[i][2 ]) //m in
v _ ag g r3 = A rray T o V ecto r(a_ ag g r[i][3 ]) //m ax

v _ ag g r4 = A rray T o V ecto r(a_ ag g r[i][4 ]) //p 8 5
v _ ag g r5 = A rray T o V ecto r(a_ ag g r[i][5 ]) //p 5 0

S etD ataV ecto rs(A G G R _ T A B L E + "|", {
{V eh icles[i]+ "_ "+ S tatistics [1 ], v _ ag g r1 },

{V eh icles[i]+ "_ "+ S tatistics [2 ], v _ ag g r2 },
{V eh icles[i]+ "_ "+ S tatistics [3 ], v _ ag g r3 },

{V eh icles[i]+ "_ "+ S tatistics [4 ], v _ ag g r4 },
{V eh icles[i]+ "_ "+ S tatistics [5 ], v _ ag g r5 }
},)

en d

ret_ v alu e =  1

q u it:

D estro y P ro g ressB ar()
R u n Macro ("G 3 0  F ile C lo se A ll")
S h o w Messag e("C o m p leted !")

retu rn (ret_ v alu e)

en d m acro



Applications



Applications

• Model Inputs
– Time of Day Analysis
– Post / Free Flow Speed
– Travel Speed Calibration (VDF Function)
– Travel Speed Validation

• System Performance Management
• Project Performance Evaluation



Applications Time of Day
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Applications – POST / Free Flow Speed



Applications – POST / Free Flow Speed

Fclass 85th	  SPD	  Factor FF	  SPD	  Factor
1 1.06 1.05
2 1 1
6 1.07 1.06
7 0.96 0.95
8 0.93 0.92
11 1.03 1.03
12 1 1
14 1.13 1.13
16 1.15 1.15
17 1 1
18 0.85 0.84



Travel Speed Calibration



System Performance Measure



Others

• Current Congestions
• Project Performance Measure
• Identify Bottleneck Locations.. etc



Next Steps



Next Steps

• Finalizing the HERE data purchase
• Refine the GISDK Scripts
• Finalizing the Outliner Method
• Transfer the TMC network to TRIMS and Provide

– Travel Speed by Vehicle Types by Time of Day



Questions?


