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Urban Road Interrupted Flow Travel Time
Bimodal Distribution

YANG Fan, YANG Xigoguong, YUN Meiping
(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China)

Abstract; Urban interrupted flow travel time probability
distribution models are presented based on conventional travel
time unimodal distribution. Six types of bimodal probability
distributions which apply normal distribution and lognormal
distribution as typical distribution are modeled. The
parameters of those models are calibrated by Least Square
(LS) and Frank-Wolfe algorithm. The study results
demonstrate that bimodal distributions, in comparison with
unimodal distribution, can fit the real data better and highlight
the features of interrupted flow. The research contributions
can provide an update link cost definitions for path finding in
urban network. Meanwhile, the update link travel time
probabilistic function can be studied for traffic assignment

based on these contributions.

Key words: travel time probability distribution; bimodal

distribution; parameter calibration
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Fig.2 Normal distribution features and its
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Tab.1 Section basic information

BID EID £E/m 150 BID EID KE/m D]

6245 6243 431 HFiFEE ML ST IH BT ED 6338 6339 602  HTBEAR T CHLE BB SR
6244 6246 348 HILEEEKIL MRS (S HBIERED 6424 6255 629  ILEEVE AR GUERALBR B TALED
6260 6258 551  HRILAREST R A R IS R KPR D 6292 6290 559  BRYLESVEMZR ORI
6258 6256 332 PINAREERERECKFERIKER 6290 6288 813  ERYLEEVEIMAR GERALEEEELE)
6256 6254 641  AINHREETE R R KAEIRIERE 6288 6286 716  BRYLERTPE MR ELE D HEHED
6254 6252 563 IR BV 1) AR RN P R B AR 6286 6284 480  BRYLEETH M AR R rh BB B ES)
6252 6250 679 HHILAR BTG ) AR RO B IR RCE B 6285 6287 466  BRYLEEZR W TH GBI ERE RI%
6250 6249 312 LR EST R A IR B R D 6287 6289 1071  BRYLESZAR AP (o iggrh Bt 2 gk 5 5D
6251 6253 390 HILZRBEAR M VS (IR RS BB B D 6289 6291 664  BRYLESF I TH ORBEA A
6033 6031 638 JniHEETE M AR (BB ER B ROk 6151 6149 731  HAMCEESAGRIEE GRITEE S LR ED
6028 6030 851  JpigH kb RE (L AR R B H D 6148 6150 834  fAHEMTREEMILORE&REHLARED
6030 6032 706 el AR EE ORI RO 6150 6152 679  HAMCEESEEMAL (P LR ERIBRITED
6028 6032 1556  BEEIIREILEE 6144 6172 1301  JBAERETE AR (AR RE KED
6332 6330 568  PIERATVE ML R RIK R B 6143 6141 808  KEABIbME O BIZ )
6330 6328 297 WIEHWmACKTFERIKARE 6141 6139 980  KBIERILmEE (BILHIFLE
6328 6326 797 ER&BTENEKAEI B hE) 6139 6137 958  KBIEILmEE (FLBEACRE
6321 6323 1705 JERREEAMVE(ETEE GBS 6136 6138 612  JKBAMEE ML CIARLECS) A A P E
6325 6325 484  ER&MAENTE (BB AR 6138 6140 1113  KBAESEI ML CRBATY BRBIN R KB
6325 6327 506 H4r MR A PE R B 00 D 6140 6142 504  KEAE ML R R KA DI RILED
6327 6329 645  WINEEREET REPBEIK A 6266 6264 278 PRV IR GEBEEE P A
6329 6331 340 PEERARREKAEARKFERE 6264 6262 513  PUPEEFERER (B EHIERRE
6171 6169 581  HTEW AT AL GBI EEE) 6222 6220 758  wLdvEEg L GRS EALED
6343 6344 553 FHMEEVE R LESEE B Pl D 6220 6218 845  wlidvEEREI L (EREICEEBIR B
6344 6345 315 FHMERPE IR ZR (b LIRS BB AR 6231 6229 1113  HoSeigrg ML GHIRE & B BT TE )
6345 6346 575  {EEREEETY M AR CRAEER BT 6272 6270 377  JGIRZRBEVE M A ORI HEE D
6336 6337 857 [ FEEZRMIPE (R B K B 6269 6271 377  JLEAREAMPE HBUF TR RIPEE R
6337 6338 425 H BRIV OROFRE BB R 6271 6273 379  JULELZREEZRMIVE GIEE T B ST RUED
6268 6052 1030  JtIRARBEVE N R CROFAREERS KT THD

R2 BRRTEHARAMERIERSH

Tab.2 The optimized fitting model and its parameters of each section travel time fitting

SECTION_ Tiax/ Tain/

SECTION_ Twax/ Tunin/

Ty N o/ T RENASH Ty N T/ T RENASH
60286030 472 40 LogN_LogN(4. 88,0.53,5. 44,0. 69,0. 61) 62316229 375 93 LogN_N(5.12,0. 08,262. 92,2723. 55,0. 75)
60286032 704 49 LogN_N(4.55,0. 05,258. 23,22535. 97,0. 78) || 62446246 199 16 N_LogN(68.08,641.78,4.41,0. 98,0.72)
60306032 385 31 LogN_LogN(4.61,0.26,5.46,0. 86,0.8) 62456243 254 20 LogN_LogN(4. 61,0.01,5.23,0. 82,0. 8
60336031 382 38 LogN_N(4.41,0.16,190.72,4186. 84,0. 78) 62506249 185 9 N(50. 99,782.01)

61366138 334 30 LogN_LogN(4.12,0. 2,5, 39,0. 25,0. 83> 625616253 223 17 LogN_LogN(3. 26,0. 6,4. 33,0, 03,0. 8)
61386140 366 66 LogN_LogN(5.01,0.18,5.99,0.23,0.84) 62526250 371 34 N_LogN(123.55,2146, 78,4.99,1,0. 71)
61396137 489 48 N_LogN(104. 65,1369,5. 38,1,0.75) 62546252 294 28 N_LogN(119.03,2433. 78,4. 5,0. 48,0. 64)
61406142 299 26 LogN_LogN(4. 06,0. 2,4, 99,0. 68,0, 69> 62566254 192 15 LogN_N(3.74,0. 28,85. 24,1387. 94,0. 73>
61416139 344 57 LogN_N(5.02,0. 35,289. 44,7086. 14,0. 86) 62586256 192 15 LogN_N(3.74,0. 28,85.27,1387. 54,0. 73)
61436141 483 49 LogN_LogN(4. 83,0. 31,5. 46,0. 66,0. 73) 62606258 324 33 N_LogN(90.17,961,4.93,0.74,0.78)
61446172 379 67 LogN_N(4.99,0.12,238. 47,2435, 83,0.72) 62646262 293 32 N(78.56,1711, 33>

61486150 385 58 LogN_LogN(4.81,0.17,5.75,0. 21,0. 83) 62666264 164 12 N_N(32.21,196,97.29,841,0. 61)
61506152 377 42 LogN_LogN(4. 43,0.51,5. 91,0. 32,0. 86) 62686052 432 66 N_LogN(135.13,1764,5.63,0.78,0.78)
61516149 318 42 LogN_LogN(4. 41,0. 2,5,0. 25,0. 69) 62696271 222 17 LogN_LogN(3. 36,0.15,4. 75,0. 24,0. 77)
61716169 342 32 LogN_LogN(4. 3,0. 42,5, 03,0. 15,0, 67> 62716273 123 17 N_LogN(32,113.78,3. 88,1,0. 8>
62206218 406 48 LogN_LogN(4.8,0. 14,5, 58,0. 6,0. 8 62726270 210 19 LogN_LogN(4, 03,0, 64,4.74,0.62,0. 8
62226220 445 34 N(78.11,3765.04) 62856287 276 27 LogN_N(3.69,0.98,120. 23,3063. 44,0. 7)
63296331 195 22 LogN_LogN(4. 07,0. 27,4. 9,0. 27,0. 63> 62866284 260 30 LogN_LogN(4.14,0.31,5.22,0. 24,0. 84)
63306328 165 13 LogN_N(3.62,0.74,74.4,1177.78,0.62) 62876289 363 63 LogN(4.93,0.24)

63326330 294 64 LogN_LogN(4. 95,0.13,5.71,0.97,0.74) 62886286 358 46 LogN_LogN(4.59,0.34,5.52,0.15,0.83)
63366337 258 66 LogN_LogN(4.93,0.02,5.5,0.06,0.8) 62896291 358 43 N_N(65.57,400,199. 03,2916,0. 8
63376338 151 33 N_LogN(42,196,3.53,1,0.8) 62926290 280 79 LogN_N(2.05,0.59,97. 34,5873, 44,0. 34)
63386339 298 29 LogN_LogN(4.22,0. 26,5. 26,0. 25,0. 84) 63216323 400 93 N_LogN(251. 41,7679. 26,5. 43,0. 9,0. 73)
63436344 324 31 N_LogN(67,498.78,5.04,0.03,0. 8) 63276329 376 39 LogN_LogN(4.59,0. 33,5. 36,0. 38,0. 8
63446345 166 17 LogN_N(3.5,0.14,119. 36,866. 13,0. 69) 63286326 341 52 LogN_N(2,0.6,128.06,3151. 15,0. 32)
63456346 335 39 N_LogN(84.77,677.82,5. 48,0.19,0.8) 64246255 350 37 N_LogN(71. 64,413, 44,5, 64,0. 31,0. 81)
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Fig.4 Fitting curves and sample distribution of six models
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