
USOO8768754B2 

(12) United States Patent (10) Patent N0.: US 8,768,754 B2 
Robinson et a]. (45) Date of Patent: *Jul. 1, 2014 

(54) BILLINGA RENTED THIRD PARTY (56) References Cited 
TRANSPORT INCLUDING AN ON-BOARD 
UNIT U.S. PATENT DOCUMENTS 

. . . 4,510,495 A 4/1985 S' ' ' t l. 
(75) Inventors: Benjamin P. Robinson, Plano, TX (US); 4,546,241 A 10/1985 “15338 e a 

Sarath K. Balachandran, lrvmg, TX 4,665,395 A 5/1987 Van Ness 
(US) 5,086,389 A * 2/1992 Hassett et al. ................ .. 705/13 

5,263,118 A 11/1993 Cornelison 
(73) Assignee: Rent-A-Toll, Ltd., Carrollton, TX (US) 5,310,999 A * 5/1994 Claus et al~ ~~~~~~~~~~~~~~~~~ ~~ 235/384 

5,381,155 A 1/1995 Gerber 
. . . . . 5 396417 A 3/1995 B k t l. 

( * ) Notice: Subject to any disclaimer, the term ofthis 534853520 A * M996 ngusnfeild “““““““““ H 705/74 
patent is extended or adjusted under 35 5,525,991 A 6/1996 Nagura et a1, 
U.S.C. 154(b) by 866 days. 5,602,919 A 2/1997 Hurta 

This patent is subject to a terminal dis- (continued) 
claimer. 

FOREIGN PATENT DOCUMENTS 

(21) Appl.No.: 11/644,261 
EP 0780801 A1 6/1997 

. EP 0784297 A2 7/1997 
(22) Flledi Dec- 221 2006 JP 2004213569 A 7/2004 

JP 2004227259 A 8/2004 
(65) Prior Publication Data 

OTHER PUBLICATIONS 
US 2007/0192177 A1 Aug. 16, 2007 

US. Appl. No. 12/437,621, Robinson et al. 
US. Appl. No. 12/433,954, Robinson et a1. 

Related US. Application Data _ 
(Continued) 

(60) Provisional application No. 60/757,347, ?led on Jan. 
9, 2006, provisional application No. 60/757,405, ?led Primary Examiner i Akiba Allen 
On Jan- 9, 2006- (74) Attorney, Agent, or Firm * Winstead PC 

(51) Int. Cl. (57) ABSTRACT 

A system, method, and computer readable medium for toll 
( ' ) service activation using an on-board unit in a third party 

G07B 15/02 (201101) transport comprises, a third party entity, a toll rental entity, 
(52) U-s- Cl- and an on-board unit communicably coupled to the thirdparty 

CPC ~~~~~~~~~~~~ ~~ G0 73 15/063 (2013-01); G0 73 15/02 entity and to the toll rental entity, Wherein the on-board unit, 
(2013-01) receives a position signal, initiates a toll service request, 

USPC ............................ .. 705/13; 705/7.11; 705/1.1 converts the position Signal to a ton usage, and stores the 
(58) Field Of ClaSSi?catiOIl SeaI‘Ch position signal, the toll service request and the toll usage. 

USPC ............. .. 705/13, 14, 7.11, 1; 340/4255, 928 
See application ?le for complete search history. 18 Claims, 12 Drawing Sheets 

in 110 (Flgl) no lFlIl) 

\ Summer TollSsrviae 

"i 9 "1 W *rm-u puny “(aLOnm-m Unll I‘m»! m1 T'"*""'°"'Y | \ 

| 4.8.5.1” I 
"i "< (Fl. c) "u (Fl. I) TollRInhlElMy "a 

“355"” 3557-1133" Axw :wm 

| 1F...“ 112 ns 

Third P: o 54; m u |¢ OBU Software Toll Road Bandwidth Entity"y Rs grainng Aurlglrlly Subscription Managmam 



US 8,768,754 B2 
Page 2 

(56) References Cited 7,053,793 B2 5/2006 Tajima et al. 
7,080,070 B1 7/2006 Gavarini 

Us, PATENT DOCUMENTS 7,104,447 B1 9/2006 Lopez etal. 
7,970,644 B2 6/2011 Hedleyetal. 

5,805,209 A 9/1998 Yuge etal‘ 2001/0019307 A1 9/2001 Sato et a1. 
5,809,480 A * 9/1998 Chasek ,,,,,,,,,,,,,,,,,,,,,,,,, H 705/13 2001/0025251 A1 9/2001 Konishiet a1. 
5,819,234 A * 10/1998 Slavin 61 al. ............... .. 340/104 2001/0026228 A1 10/2001 N000 
5,825,007 A * 10/1998 Jesadanont ................. .. 235/384 2001/0052880 A1 12/2001 Kuram0t0 
5935190 A 8/1999 Davis 2002/0002534 A1 1/2002 Dav1s et a1. 
539482038 A 9/1999 Daly 2002/0004741 A1 1/2002 Yoshida 
5,991,749 A 11/1999 MorrillJr‘ 2002/0008638 A1 1/2002 Yamashita 
6,052,068 A 4/2000 Price etal. 2002/0018005 A1 2/2002 Fuyama 
6,087,963 A 7/2000 Kobayashiet al‘ 2002/0032506 A1* 3/2002 Tokitsu et a1. ................ .. 701/29 
6111523 A 8/2000 Mee 2002/0046128 A1 4/2002 Abe et al. 
6’163’277 A 12/2000 Gehlot 2002/0052837 A1 5/2002 Bouthors 
6’175’800 B1 1/2001 Morietal, 2002/0067291 A1 6/2002 Ikeda 
6,181,259 B1 1/2001 Yamashita 2002/0072963 A1 6/2002 101180 
6’191’705 B1 2/2001 Oomen etal‘ 2002/0080048 A1 6/2002 Choi 
631953019 B1 2/2001 Nagm 2002/0089431 A1 7/2002 Fuyama 
6,198,913 B1 3/2001 Sung et al‘ 2002/0097178 A1* 7/2002 Thomas et al. ............... .. 342/47 
6,198,987 B1 3/2001 Park et al‘ 2002/0105440 A1 8/2002 Bostrom et al. 
6,218 963 B1 4/2001 Kawanabe et al‘ 2002/0111851 A1 8/2002 Folkers 
62333519 B1 5/2001 Yamada 2002/0115410 A1 8/2002 Higashino et al. 
6243 029 B1 6/2001 Tomer 2002/0145039 A1 10/2002 Carroll 
6’252’523 B1 @2001 Mostrom 2002/0145542 A1 10/2002 Yamashita 
6:252’524 B1 @2001 Takikita 2002/0178050 A1 11/2002 Sone 
6275,552 B1 8/2001 Ando 2002/0186144 A1* 12/2002 Meunier ................ .. 340/82528 
632783935 B1 8/2001 Kaplanet 31‘ 2002/0194137 A1 12/2002 Parketal. 
6285 858 B1 9/2001 Yoshida 2002/0198767 A1 12/2002 Kim 
6’300’882 B1 10/2001 Inoue 2003/0001755 A1 1/2003 Tiernayetal. 
633083893 B1 10/2001 Waxelbaum et 31‘ 2003/0026430 A1 2/2003 Aikawa etal. 
6,317,721 B1 11/2001 Hunaetal‘ 2003/0033083 A1 2/2003 Nakashimaetal. 
6,326,900 B2 12/2001 DeLine etal. 2003/0046145 A1 3/2003 M100 
6,337,639 B1 1/2002 Kojima 2003/0050038 A1 3/2003 Haave et al. 
6,340,934 B1 1/2002 Hisada 2003/0067396 A1 4/2003 Hassett 
6,342,844 B1 1/2002 ROZin 2003/0069784 A1 4/2003 Banerjee et al. 
6344 806 B1 2/2002 Katz 2003/0105662 A1 6/2003 Koketsu et al. 
6’347’739 B1 2/2002 Tmm 2003/0109223 A1 6/2003 Toyama 
6:373’402 B1 4/2002 Mee 2003/0110075 A1 6/2003 Shioda etal. 
6388,579 B1 5/2002 AdCOX et a1, 2003/0112125 A1 6/2003 Saegrov 
6’390’365 B1 5/2002 Kmsawa 2003/0115095 A1 6/2003 Yamauchi 
6:390’429 B1 5/2002 Brincat 2003/0125981 A1 7/2003 Pazos 
63963418 B2 5/2002 Naito 2003/0189498 A1* 10/2003 Kakihara et al. ............ .. 340/928 
6411889 B1 6/2002 Mizunuma et a1, 2003/0200227 A1 10/2003 Ressler 
6:437’706 B2 8/2002 Sam et 31‘ 2004/0004120 A1 1/2004 Kojima 
6,4463049 B1 9/2002 Jannng et al‘ 2004/0008514 A1 1/2004 Lee et al. 
6449 555 B1 9/2002 Ohba et a1, 2004/0019412 A1 1/2004 Miyarnoto 
6,459,385 B2 10/2002 Yamashita 2004/0046019 A1 3/2004 K0100a 
6,4633384 B1 10/2002 Kaplan et al‘ 2004/0083130 A1 4/2004 Posner et al. 
6,490,443 B1 12/2002 Freener' 2004/0140355 A1 7/2004 Grison 
6,509,843 B1 1/2003 Fuyama 2004/0146272 A1 7/2004 Kesseletal. 
6,538,580 B2 3/2003 Bostrometal‘ 2004/0153401 A1 8/2004 Gila et al. 
6,542,815 B1 4/2003 Ishizaki etal. 2004/0161097 A1 8/2004 Henry 
6 546119 B2 4/2003 Ciolliet 31‘ 2004/0162788 A1 8/2004 Sakamoto 
636033406 B2 8/2003 Jambhekar 2004/0174272 A1 9/2004 Lin 
6,642,851 B2 11/2003 Deline etal. 2004/0178929 A1 9/2004 T0y=1ma 
6653 946 B1 11/2003 Hassett 2004/0206817 A1 10/2004 Grant 
6’658’392 B2 12/2003 Yoshida 2004/0212518 A1 10/2004 Tajima etal. 
636583775 B1 12/2003 Lanzisero 2004/0227616 A1 11/2004 Lafferty 
6,661,352 B2 12/2003 Tiernay etal. 2004/0236685 A1 11/2004 6114 
6,683,580 B2 1/2004 Kmamoto 2004/0245302 A1 12/2004 Mchcholas 
6683 956 B1 1/2004 AikaWa et al‘ 2004/0263356 A1 12/2004 Wu et al. 
6’684’155 B1 1/2004 Chen et 31‘ 2004/0266500 A1 12/2004 Gila etal. 
6’705’521 B1 3/2004 Wu et 31‘ 2005/0005488 A1 1/2005 Burke 
6,725,202 131* 4/2004 Hultaetal. ................... .. 705/13 20050010478 41 02005 Gravelle 
6,737,986 B2 5/2004 Fuyama 2005/0033505 A1 2/2005 ZatZ 
6744 377 B1 6/2004 Inoue 2005/0034340 A1 2/2005 Burke 
6’756’915 B2 6/2004 Choi 2005/0040221 A1 2/2005 SchwarZ,Jr. 
637743810 B2 8/2004 De?ne 2005/0071175 A1 3/2005 Gila etal. 
6,791,475 B2 9/2004 Ymshita 2005/0075836 A1* 4/2005 Taylor ......................... .. 702/181 
6,796,499 B1 9/2004 Wang 2005/0097018 A1 5/2005 Takida 
6,816,707 B1 11/2004 Barker et al. 2005/0102211 A1 5/2005 Freeny 
6,834,267 B1 12/2004 Fuyama 2005/0116838 A1 6/2005 Bachelder et a1. 
6,856,820 B1 2/2005 Kolls 2005/0119010 A1 6/2005 Yasukawa 
6,883,710 B2 4/2005 Chung 2005/0157677 A1 7/2005 Dowling 
6,909,876 B2 6/2005 Higashino et a1. 2005/0159133 A1* 7/2005 Hasan etal. ................ .. 455/406 
6,920,379 B2 7/2005 Miyamoto 2005/0168351 A1 8/2005 Saze etal. 
6,937,162 B2 8/2005 Tokitsu etal. 2005/0168352 A1 8/2005 Tomer 
6,985,827 B2 1/2006 Williams et a1. 2005/0169227 A1 8/2005 Dowling 



US 8,768,754 B2 
Page 3 

(56) References Cited U.S. Appl. No. 11/516,380, Robinson et al. 
US. Appl. No. 11/516,376, Robinson. 

U_S_ PATENT DOCUMENTS U.S. Appl. No. 11/651,414, Robinson et al. 
US. Appl. No. 11/580,527, Robinson. 

2005/0169228 A1 8/2005 Dowling U.S. Appl. No. 11/810,751, Robinson et al. 
2005/0170824 A1 8/2005 Dowling U.S. Appl. No. 11/640,550, Robinson et al. 
2005/0170825 A1 8/2005 Bowling U.S. Appl. No. 11/640,586, Robinson et al. 
2005/0179522 A1 8/2005 Saegrov U.S. Appl. No. 11/803,933, Robinson et al. 
NOS/0187701 A1 800“ Barley. U.S. Appl. No. 11/810,752, Robinson et al. 
2005/0195841 A1 900% DOWllng “Overview of Meeting Proceedings”, 2004 IBTTA Technology Com 
2005/0195842 A1 9/2005 Dowling . . . . . 

Zoos/0197976 A1 * 9/2005 "futon et 31‘ “““““““““ n 705/417 mlttee, Spnng TGChHOIOgy WOTkShOP, Mlamb Flonda, USA, (4 
2005/0198199 A1 9/2005 Dowling Pig“) “ 
Zoos/0203892 A1 9/2005 Wesley et al‘ Dick Schnacke, The 5.9 GHZ DSRC Prototype Development Pro 
2005/0216187 A1 9/2005 Hminger gram”, IBTTATechnologyWorkshop, Madrid, Spain, Nov. 14,2004, 
2005/0270178 A1 12/2005 Ioli (37 Pages) 
2005/ 0279831 A1 12/2005 Robinson et al. Young, Lee W. International Search Report for PCT/US 08/ 10258 as 
2006/0143104 A1 6/2006 Wagonheim mailed Nov. 10, 2008 (3 pages). 
2006/0237528 A1 10/2006 Bishop et al. Us, Appl, No, 12/268580, Balachandmn et 31, 
2007/0026842 A1* 2/2007 HaaYe et 31~ ~~~~~~~~~~~~~ ~~ 455/4042 Copenheaver, Blaine R., “International Search Report” for PCT/ 

5883/8533; 2} gggg; USZOO9/060352 as mailed Dec. 10, 2009, (4 pages). 
2007/0124199 A1 5/2007 Robinson et al. gernaéldgigbgmfda’ J" supplementary European seamh Report ’ 
2007/0126601 A1 6/2007 Park 0“ ’ ’ ( Pages): . 
2007/0252678 A1 11/2007 Alonso et al‘ Yee, Sonya, “Iron Curtain Still Bars the Road East”, Oct. 19, 1998, 
2008/0040210 A1 2/2008 Hedley European, _P- 18,1311 1-4~ _ _ 
2008/0062009 A1 3/2008 Manon Astar1ta, Vittorio et al., “The use of Mobile Phones in Traf?c Man 
2008/0062472 A1 3/2008 Garg et 31, agement and Contol”, 2001 IEEE Intelligent Transportation Systems 
2008/0077417 A1 3/2008 Lazzarino et al. Conference Proceedings, Oakland, CA, Aug. 25-29, 2001, pp. 10-15. 
2008/0248819 A1 10/2008 Smith et al. “Toll Ring System; Oslo, Norway”, WWW.eltis.org/studies/ledal7. 
2008/0249936 A1 10/2008 Mnqu et al~ htm; retrieved Dec. 27, 2002 using archive.org., 4 pages. 
2008/0270226 A1 10/2008 Archlbald ProQuest, “Dollar and Thrifty Keep Customers Moving With 
2009/0089156 A1 4/2009 ROblnSOn et 31' Pass24(TM)”, PR Newswire, NeWYork, Sep. 18, 2006, 2 pages. 
2009/0146845 A1 600” Hedley U.S. Appl. No. 13/737,272, Robinson et al. 
2009/0195651 A1 8/2009 Leonard et al. 
2009/0228350 A1 * 9/2009 Robinson et al. ............. .. 705/13 US Appl' No' 1.3/ 71f’96l’ BfllaChandmn' 
2010/0023452 A1 1/2010 Brown Mehmood, Jennifer, International Search Report for PCT/US2007/ 

011816” as mailed Jun. 2, 2008 (3 pages). 
OTHER PUBLICATIONS U.S. Appl. No. 11/985,985, Robinson et al. 

US. Appl. No. 12/433,479, Robinson et al. 
US. Appl. No. 12/437,782, Robinson et al. 

US. Appl. No. 11/903,687, Robinson et al. 

* cited by examiner 





US 8,768,754 B2 Sheet 2 0f 12 Jul. 1, 2014 US. Patent 

N at 

com 

:mO 
_|||||||Y 2 5:855: 

2.: mucum my; 

“352 1 d r E 2 £685.. - uhw??e Baton 4 320 .353 mat. 36230 
=2 muzouam m5 / 

Ht 2 / / EN 

28 =8. 05 mucom QR ~03: =2 05 5? 150 3323 NR 

1 omwo 8&8: mm» 85% =3 

\ > 

vmw / 

DON 
3.25% :m0 , V 2.5 =8, 0223 7 $891 838m map 0* 

mg. 5.3 932-0 05 ab 26 1 =3 9: 853:. 22 oumaam .25 

3.963 ME. 5:2 023 mu“. 

N 4 93 \ 

5 SN 8w 2 / 

mm 

5351 $2.52 

E5 $8meth 835m 83.8w L 355m =o._, 336m 

wwwmemr? K. 5:8 =2 548$ 2. 5.; Q92; 1 =2 s? 22%.. 

/ as :23» mn; 2:2 SEQ—£6 / 

cum “Nu mum “INN QNN 

umemnw aim Ill! 

5352 =3 \§\ >55 5%: =8 $1 :8 >23 2:? $\ 55820 Q E 2N I~ N5 =3 



US 8,768,754 B2 Sheet 3 0f 12 Jul. 1, 2014 US. Patent 

n 0.52“ 

8m 

30 

:2“wa 3.20m 
=3 2. $86 A Qw?wuomc?wwwohmu 

/ . 

In / 

:mo 2 NR 

$8 =8 3 $55 3 8.328 

\ . 825w =8 

3” ? 

‘ $231 

822% :mO 8.2mm 

wXOQCo COB-OF ww80hl _‘ 

=8 2: 85.2. 

up \ A 4 "an =5. 25 23.. 3252 wE. 

omwo 9%: 82. 3.20» =2 wozsmm owcowwmwum: 8.20m =3 

=8 “22.5 5 s E z 2. 5.; $22 A 
\ r/ / 05 :93.“ w“; 

8” 

8m 8m / 

an 

5553 =8 2.... 5.5 9 9.35.6 . >55 

. m: m __ F \lAkui‘ :mo % a5. 2.5 

m 5 2m in N; 

our? 9.. @522 $5226 
XXI 

=2 5.; 22...? 95. 88220 

own cum 



US 8,768,754 B2 Sheet 4 0f 12 Jul. 1, 2014 US. Patent 

one 

Q 0.52m 09. / 

wE 2 5 EP: 3232 3%: =2 wucow >=mco=ao mm... 

\ 

é __ 

0mm»: =2 3:250 22% .8 <._. .2; =23E=EE$ 5:553: 

350: new ~80 =8 A $22.; 3 3...; m“; $58: ._2 :m0 mm»: 
95 32501 8.23 main my; 05 358: L 25 2mm 3E3 A 25 22;? 2: $.25: m”; 25 EwEuQQm 0223 :3 m5 332:. 3m0 9.: 2:22 

3E2 o5 mama-o mah 5.55:0 / 

wa 

0m? \ 

28 =8 12. Ammo 5me v :wm 

min: gauges I DmO 53> ma; 2 8.528“ 83.2 

Gv =2 2“ 2&3 30 

6331 

33:5 \ 

N v 

. N 3223 \ Q“. 825 =3 m S. 8.23 =2 2; 

. w>uum 0. #50 

.80 En: 3.23%; 23: 58226 

05»: ME. 2 03 

.2535.“ .25: 62.3 3.6.. .25 3mo 

05 5.; 5262 3.23 A £5 22:? 05 283 % 
u? nuiuommw mg. 25 2252? 6.5. $395 mova 

2w s?mmw??zwm =2. 2. 86.25 A 22:? 

\ 5 _ . ME. 2:2 .EEEQG 

8... \ 

Ev \ 3.. \ 

o 3 NS. \ 

1v 3v 3.. 



US 8,768,754 B2 Sheet 5 0f 12 Jul. 1, 2014 US. Patent 

m 23E 

1 

Nun 

own 

/ wwm 

(IF lé 
vrm 

332mm 

DmO Omwo 7 2.: ES» “Go :8. E: A $382 225» wnc. 

202? 2: Ea». $52.30 
omm 

02me 
/ cum 

own 



US 8,768,754 B2 Sheet 6 0f 12 Jul. 1, 2014 US. Patent 

3295 

w 2:2“. o8 / 

mm; 

ouo 
DmO 9 gum-52c. 

8.2% =3 

momma =2 as. $55 

2.0 

u; 

mu: 



US 8,768,754 B2 Sheet 7 0f 12 Jul. 1, 2014 US. Patent 

h 2:9“ 

oon Duo 

2 5.3.525 ommm: =8 Ecozao m5 mucmw 

3383 mm... 2 $3: \ 

8.2% =3 =2 9: £58 5 g 

"2 2:22 =8 \ 2 coumEhoE. DmO own 

68: 60:32 852.: $8: 

=2 9: wucww Dwm Ewe =8 =2 $325 w”; 

\ 

N? \ 

mg o?. 

Ens =2 S?ées amo a: 30 mg 
2: mum: DmO Y 05 $553 :wm um??nwuuw?mwcm 

(h Soc :8. 

\ \ \ a: 0Q. an 

an 

Omm?amw . I, III 
. E D NO :0 5 O 

30 éuagmu méa. 55: \\®\ mE. 
wwh ER NI. \ 

own 

093: __o._. 2525: mm... 



US 8,768,754 B2 Sheet 8 0f 12 Jul. 1, 2014 US. Patent 

a 2sz com / 

£53 2628ch mac. mucwm >=m2uouwa 3:3: 9: macaw m1 ._. 
.6255 83am Emu ,i i ,: 2022 9.: mcucuh Ecumioaommc?k 

22; ME. 2 wma? 55225 8920 22.55 3 
33.3 “>3 BEBmao .6235 @223 PEG BEBE“. 3955 mg. 

$.\ a v3\ A §Q\ a mmumw: BEBE 3.2mm 

. . w“; 05 2 own»... =8 

=8 um?amE 05 P60 05 2 $3: =2 2: __m 2832 mm; 

a. m“; 8920 w”: me __~ 2222 m5 

N. 63E 3:8: 3 meat wE $8 own 

03 

22. =2 05 .8 5 2 2:253 mucom wmh 
NPR 

wnuoca 9.5% 253 mmk 

05:5 ton-Eh 



US 8,768,754 B2 Sheet 9 0f 12 Jul. 1, 2014 US. Patent 

m 23E 

EoconEoo 

oom 

a 835w E 5:252. DmO $5 $2.3 mm; 52.533 
/ m3 

ll :00 Ommc 

m”; 2 5.85.85 DmO omwo 05 =< mucuw Mn; cum 55 53 2.5 
/ NE 



US 8,768,754 B2 Sheet 10 0f 12 Jul. 1, 2014 US. Patent 

2 2:2... 

000-. / 

e 

3.8: @5520 
/ N3 

I 

bucw .8ch =8. 

he “ED 35 301/ , N3 

$5252 =8 

> / 

VV 

NPo 



US 8,768,754 B2 Sheet 11 0f 12 Jul. 1, 2014 US. Patent 

6 @ 

2 2:9“. 

cm: 

m 825 ~ ~ 

568m 

.3 _. F @mmm mm P F EEHWGRV 

won_ 

\226 a: 2.5m 26 was is? 55m / @ 
\ * / 

mu 

NE @ mm: 

Eunioi 35mm EwEamm 
mm: on: N 5:8 

571% 
' \ T%Ill 

__ 5 22:; 6* 

E E8; 9:26 1 35:52:81 ® 5.8 

wN: 
S 2 ME 9 2? <3 2 :mo 2 s___2~w .n 5 2 ME M” 5m 2 m5 9 25$ 2 26 .N 5m 2 my; 2 5 2 2:28 2 :mo .9 85.52 2&3 m 

/ 
/ mm: 

DmO 55m 23m =8. DmO m 10 wmw 2: 

NF _, F 

Emu EEmm L8 uoEmE .m 5295 =8 wmw 



US 8,768,754 B2 Sheet 12 0f 12 Jul. 1, 2014 US. Patent 

9 2:5 

com? ///////// 

mow? 

/ 

c 82.001 8.20» a 32.001 0223 53.501 335m 

050:0 Dmo Q/ONP 

8%95 5 8%25 E 8%25 mm; / / / 
d a A 89 3m. New, 



US 8,768,754 B2 
1 

BILLING A RENTED THIRD PARTY 
TRANSPORT INCLUDING AN ON-BOARD 

UNIT 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

The present patent application claims priority from US. 
Provisional Patent Application No. 60/757,347, titled Elec 
tronic Toll Payment System And Method For Third Party 
OperatedVehicles Utilizing An Onboard Unit, ?led on J an. 9, 
2006 and claims priority from US. Provisional Patent Appli 
cation No. 60/757,405, titled Gps Toll System And Method 
For Collection Of Rental Vehicle Tolls, ?led on Jan. 9, 2006, 
the entire contents of each of which is incorporated by refer 
ence herein. The present patent application is related to US. 
Provisional Patent Application No. 60/726,300, titled Toll 
Fee System And Method Using Prepaid Toll Pass, ?led on 
Oct. 13, 2005, US. Provisional Patent Application No. 
60/759,937, titled Business Process For Toll Fee SystemAnd 
Method For Vehicle Registration, Invoicing, Opt-In Services, 
And Toll Violations, ?led on Jan. 18, 2006, US. Provisional 
PatentApplication No. 60/763,097 titled MethodAnd System 
For Toll Collection With Optional Service Capabilities, ?led 
on Jan. 27, 2006, US. Non-Provisional patent application 
Ser. No. 1 1/125,521, titled Toll Fee System And Method, ?led 
on May 10, 2005, to US. Non-Provisional patent application 
Ser. No. 11/516,376, titled System, Method, And Computer 
Readable Medium For Billing, ?led on Sep. 6, 2006, to US. 
Non-Provisional patent application Ser. No. 11/516,380, 
titled System, Method, And Computer Readable Medium For 
Billing Tolls, ?led on Sep. 6, 2006, to US. Non-Provisional 
patent application Ser. No. 1 1/ 580,528, titled System, 
Method And Computer Readable Medium For Toll Service 
Activation And Billing, ?led on Oct. 13, 2006, to US. Non 
Provisional patent application Ser. No. 11/ 580,527, titled 
System, Method And Computer Readable Medium For Bill 
ing Based On A Duration Of A Service Period, ?led on Oct. 
13, 2006, to US. Non-Provisional patent application Ser. No. 
1 1/ 640,550, tilted Paying Tolls Utilizing A Financial Service 
Provider And Paying A Subscription Or License Fee, ?led on 
Dec. 18, 2006, and to US. Non-Provisional patent applica 
tion Ser. No. 1 1/ 640,586, titled Transferring Toll Data FromA 
Third Party Operated Transport To A User Account, ?led on 
Dec. 18, 2006, the entire contents of each of which are incor 
porated by reference herein. 

BACKGROUND OF THE INVENTION 

The embodiment of the disclosure is generally related to 
toll billing and, more speci?cally to billing a rented third 
party transport including an on-board unit. 
A toll road is a road on which a toll authority collects a fee 

for use. Two variations of toll roads exist: barrier toll plazas 
and entry/exit tolls. On a mainline toll system, all vehicles 
stop at various locations on the highway to pay a toll. While 
this may save money from the lack of need to construct tolls 
at every exit, it can cause traf?c congestion, and drivers can 
evade tolls by going around them. With entry/exit tolls, 
vehicles collect a ticket when entering the highway, which 
displays the fares it will pay when it exits, increasing in cost 
for distance traveled. Upon exit, the driver will pay the 
amount listed for the given exit. 

There are an increasing number of toll roads having differ 
ent toll payment systems, which causes loss of time that could 
result in arriving late to meetings and missing ?ights and 
personal events. Presently, toll booth customers need to carry 
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spare change and/or collect toll receipts for expenses. Addi 
tionally, customers could be in the wrong lane, either the 
exact change lane without the exact change, or in an express 
lane without a transponder. The embodiment of the disclosure 
allows a customer to rent a car and travel without dealing with 

loose change, mandatory cash lanes or toll receipts. The 
embodiment of the disclosure allows toll fees to be included 
as part of a rental of a third party transport and consolidation 
of the toll fees and reduced traf?c congestion and vehicle 
emissions. 
The term turnpike refers to the pike or long stick that was 

held across the road, and only raised or turned aside when the 
traveler paid the toll. Travelers have disliked toll roads not 
only for the cost of the toll, but also for the delays at toll 
booths. 
An adaptation of military “identi?cation friend or foe” or 

RFID technology, called electronic toll collection, is lessen 
ing the delay incurred in toll collection. The electronic system 
determines whether a passing car is enrolled in the program, 
alerts enforcers if it is not. The accounts of registered cars are 
debited automatically without stopping or even opening a 
window. Other systems are based on GPRS/GSM and GPS 
technology. One of the advantages of GPS-based systems is 
their ability to adapt easily and quickly to changes in charge 
parameters. 
Some systems use a small radio transponder mounted in or 

on a customer’s vehicle to deduct toll fares from a pre-paid 
account as the vehicle passes through the toll barrier. This 
reduces manpower at tollbooths and increases traf?c ?ow and 
fuel ef?ciency by reducing the need for complete stops to pay 
tolls at these locations. 
By designing a tollgate speci?cally for electronic collec 

tion, it is possible to carry out open-road tolling, where the 
customer does not need to slow at all when passing through 
the tollgate. The state of Texas is testing a system on a stretch 
of Texas 121 that has no tollbooths. Drivers without a TollTag 
have their license plate photographed automatically and the 
registered owner will receive a monthly bill, at a higher rate 
than those vehicles with TollTags. 

Electronic toll collection (ETC) systems also have draw 
backs. A computer glitch can result in delays several miles 
long. Some state turnpike commissions have found that such 
a system would be ineffective because most of the people who 
use the turnpike are not commuters, are from states that have 
no ETS on tumpikes, or are from states that don’t have a 
turnpike at all. The toll plazas of some tumpikes are anti 
quated because they were originally built for traf?c that stops 
to pay the toll or get a ticket. 

Currently meeting car rental agency and car rental cus 
tomer needs with respect to toll billing presents di?iculties. 
Currently car rental customers are unable to use the fast toll 
lanes. The only alternative available to car renters was to line 
up at tollbooths and wait to pay tolls. Some car renters ?nd 
themselves under signi?cant time pressure and run the 
booths, causing problems and expense for toll authorities and 
car rental agencies. As electronic toll collection technology 
has improved, toll authorities have begun to hold rental agen 
cies accountable for toll violations. 

Therefore, what is needed is a method of utilizing wireless 
communication between an on-board computer system and 
road-side or satellite based wireless communication systems 
in order to make available toll billing to third party operated 
vehicles. More speci?cally, what is needed is a method, com 
puter readable media and system for billing a rented third 
party transport utilizing an on-board unit. 
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SUMMARY OF THE INVENTION 

Rental Car Agency (RCA) 
Rental car agencies are commercial entities that rent cars to 

corporate card holders or ?nancial service customers. 
Third Party Entity (TPE) 
The third party entity is typically the rental car agency, 

however in some circumstances it could be a user of a rental 
agency vehicle or it a ?eet vehicle for a university, a trucking 
company or another ?eet vehicle entity. 

Toll Rental Entity (TRE) 
The toll rental entity is typically a provider of toll rental 

services to a third party entity and their users, however a toll 
rental entity could be a rental car agency if the user is the third 
party entity. The toll rental entity communicates toll data 
from a toll authority to a third party entity after such toll data 
has been matched to either plurality of vehicles or users or a 
single vehicle or user using onboard units. TRE component in 
the OBU facilities the data transfer between toll authority and 
third party entity using DSRC or GPS mechanism. The toll 
data that is communicated will be used for billing purposes of 
the toll rental entity to the third party entity. More impor 
tantly, the toll data is associated with an individual, a com 
pany, or plurality of individuals and companies whom are 
utilizing a ?eet vehicle (3” party operated vehicle) which the 
parties do not own or is not owned by the employer. However, 
there may be instances where the individual does work for the 
owner of the vehicle. Such situations occur when the indi 
vidual works directly for the ?eet vehicle owner. In this situ 
ation the individual or company which employs the indi 
vidual may bill their own company for the use of the vehicle 
utilizing the toll services of a Toll Rental Entity. In some 
circumstances the third party entity may pay a licensing or 
subscription fee directly to the toll rental entity and the toll 
rental entity then handles all payments to the toll authority for 
such toll data accumulated by the third party entity vehicles. 

Toll Authority (TA) 
Toll authorities are government, quasi-government or pri 

vate entities that are legally authorized to collect tolls. These 
entities are required by law to use the collected tolls to build 
and maintain the roads for which the tolls are collected. When 
the vehicles uses the toll plaza or toll facility, toll authority 
sends the toll usage to the on board unit either directly or 
using TRE. TA optionally sends the transaction details to the 
TRE and TPE. If the vehicles are registered as toll rental 
entity vehicle, toll authority charges toll rental entity by dura 
tion or by transaction and optionally send the transaction 
information to the toll rental entity or directly to the third 
party entity. Any additional evidence or transaction informa 
tion from toll authority can be provided to third party entity on 
demand. 

Toll Violation and Toll Transactions 
If the rental customer or a third party entity chooses to 

utilize the on-board unit service via, for example, a toll sub 
scription, a duration, a transaction, a location, and the like, 
then there will be no toll violations to consider because all toll 
transactions accrued will be billed directly to, for example, a 
card service provider or covered completely in a license or 
subscription fee paid directly to the toll rental entity, or in 
another agreement. However, if customer decides not to use 
the toll subscription service, and the rental agency utilizes the 
embodiment of the disclosure, then that customer would then 
be placed into an Imposed Opt-In and the subscription or 
license fees associated with the vehicle will be placed onto the 
customers’ bill or charged directly to the third party entity. 
Toll Violations are identi?ed by vehicle license plates via 
Optical Character Recognition (OCR), GPS, DSRC and 
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4 
RFID transponders which do not have an active account or 
service assigned to the recognition device. 

Rental Agreement Number (RAN) 
When a person rents a car, they sign a rental agreement with 

the third party entity, which in this case is the rental car 
agency. A rental agreement number uniquely identi?es each 
rental agreement and third party operator, user, and/ or renter. 
The rental agreement number is an ideal reference to attach a 
car renter with the toll service. The rental agreement number 
is a reference number used between rental car agency or third 
party entity and the on board unit. A customer or renter can 
activate the toll service subscription through the TPE or via 
the OBU. The OBU sends the activation information to the 
TPE and optionally to the TRE. When the renter subscribes 
for the toll service, a signal activation will be sent to the OBU 
from the TPE optionally though the TRE. There can be mul 
tiple sessions of the rental stored in the OBU database. The 
OBU associates the toll usage collected from the toll authority 
or toll authority road side units with the rental sessions. 
When the car renter or user chooses to utilize the on-board 

unit for toll service or the third party entity determines to 
subscribe all ?eet transports to the toll service, the third party 
entity sends details to the toll authority via the on board unit 
for the toll authority to bill tolls to the toll rental entity. When 
a rental vehicle crosses a tollgate, the toll authority system 
captures the vehicle identi?cation in the toll plaza via the on 
board unit. If the OBU is in the toll rental entity vehicle 
database, the toll authority saves the toll usage information. 
The toll rental entity may match tolls against their registered 
?eet for payment or the toll rental entity may match tolls 
against the third party entity user database for payment of 
tolls. The OBU updates the toll usage database by receiving 
the information from the Toll Authority through the road site 
unit or from the TRE. 

During toll service, an OBU to captures the rental vehicle 
information and the toll rental entity will con?rm that any 
vehicle that is captured is a toll service subscriber and then 
charge the third party entity for the tolls used. In another 
embodiment the toll rental entity may have already collected 
a subscription or license fee prior to a rental period and thus 
no additional billing to the third party entity is required. In 
such embodiment, the toll rental entity may bill a subscription 
or license fee for a period and use such fees to pay the toll 
authority for any accrued toll charges by the vehicles that 
have subscribed for service from the toll rental entity. 

The on board unit may update the toll service request to the 
toll authority. The embodiment of the disclosure may notify 
either the third party entity or the toll authority of the service 
request with vehicle information, start date, expected end date 
and any other required information and receive toll usage 
from the toll authority for the service period. The embodi 
ment of the disclosure receives toll usage data from the toll 
authority, log the transactions and update the status. 
When the car renter returns the vehicle to the third party 

entity, the third party entity noti?es the embodiment of the 
disclosure with the end transaction. At the conclusion of the 
rental period the embodiment of the disclosure may pass the 
end date to the toll authority to inform that the account or 
service period for the rental car should be closed. The OBU 
sends the toll usage to the TPE and optionally to the TRE for 
billing. The OBU closes the service request session once the 
rental agreement is closed or when the vehicle is returned to 
the TPE. The customer may choose to close the transaction 
directly from the OBU interface. 
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Toll Service Bene?ts 
The toll account service has many bene?ts extending to the 

toll authority, third party entity, car renter, local drivers and 
other interested parties. Some of the bene?ts of toll account 
assignment include: 

eliminating car renter toll violations for rental car agencies 
that offer the toll subscription service; 

eliminating toll violation collection efforts by rental car 
agencies that offer the toll subscription service; 

generating substantial new revenues for rental car agencies 
and eliminates operational expenses typically spent on track 
ing down violators; and 

improving car renter travel experience within toll systems. 
In one embodiment of the disclosure the third party entity 

will have an account containing information pertaining to 
rental vehicles. This information is necessary due to the 
movement of rental vehicles between geographical locations; 
the embodiment of the disclosure requires portions of the 
complete rental agency ?eet to be registered to provide con 
sistent subscription service. If third party entity signs up for 
toll service then by default all the vehicles registered by the 
third party entity will be enrolled in the toll rental entity ?eet 
database. When the embodiment of the disclosure moves to a 
new market, the third party entity can offer car renters toll 
service for that location without any signi?cant change. The 
toll rental entity will provide the list of registered vehicles to 
any participating toll authority for billing the toll rental entity 
directly for toll usage. 

The rental vehicle information and the OBU information is 
periodically synchronized between the toll service system 
and third party entity application. This synchronization may 
occur hourly, daily or nightly using the web service interface 
or File Transfer Protocol (FTP) service. Whenever vehicles 
with the OBU are added or removed from the ?eet, informa 
tion is sent from third party entity or a card service provider or 
?nancial service provider to the embodiment of the disclosure 
system. This is the vehicle status update and is initiated by the 
third party entity, card service provider or ?nancial service 
provider. Information exchanged between third party entity 
and toll services application is completed using extensible 
Markup Language (XML) or FTP ?le transfer, or may be 
communicated orally by the user to the toll rental entity. 

Billing 
In an embodiment of the disclosure, billing can be by one 

of three major models, a license model in which the toll rental 
entity pays the Toll Authority for the toll usage by the third 
party entity vehicle and the toll rental entity sends toll data 
usage to the third party entity whom charges the customer by 
duration or rental period. The second major model is sub 
scription in which the toll rental entity pays the Toll Authority 
for all toll usage but only charges the card service provider, 
?nancial service provider or the third party entity for a ?xed 
fee for all toll usage. In this model the Third party entity, card 
service provider or ?nancial service provider may bill the user 
of the third party operated vehicle in a manner that they so 
choose; for example by transaction, by duration or by ?xed 
price increase in the cost of the rental vehicle. The last major 
billing model is a charge by transaction in which the toll rental 
entity charges the third party entity for matched toll usages 
and the customer pays service charges plus the toll usage to 
the third party entity while renting a vehicle. 

In one embodiment of the disclosure, a system for toll 
service activation using an on-board unit in a third party 
transport, comprises, a third party entity, a toll rental entity, 
and an on-board unit communicably coupled to the third party 
entity and to the toll rental entity, wherein the on-board unit, 
receives a position signal, initiates a toll service request, 
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6 
converts the position signal to a toll usage, and stores the 
position signal, the toll service request and the toll usage. The 
toll rental entity may activate the on-board unit using the toll 
service request, and a customer may utilize the on-board unit 
to self-activate the toll service request. The system may also 
comprise a toll authority communicably coupled to at least 
one of the toll rental entity and the on-board unit wherein the 
toll authority captures the toll usage using dedicated short 
range communication, sends the toll usage to at least one of 
the toll rental entity and the on-board unit and updates the 
on-board unit with the toll usage. The third party entity sends 
a close transaction signal to at least one of the toll rental entity 
and the on-board unit, the on-board unit closes the toll service 
request, and the toll rental entity receives the close transaction 
signal from the third party entity. The on-board unit sends a 
toll service request activation and on-board unit information 
to the third party entity, and the communication coupling is 
via at least one of wireless, and wired, and the sending of 
information from the on-board unit is via dedicated short 
range communication or satellite communication via GPS 
(global positioning satellite). The on-board unit receives a 
close transaction signal, the on-board unit updates the service 
request utilizing the close transaction signal, the on-board 
unit sends the close transaction signal to the third party entity, 
the third party entity receives the close transaction signal, the 
onboard unit sends the close transaction signal to the toll 
rental entity, and the close transaction signal sent to the toll 
rental entity is at least one of a wireless signal and a wired 
signal. The toll authority updates the toll usage when the 
on-board unit is present on a toll road, and the on-board unit 
stores the toll usage updated by the toll authority. 

In another embodiment of the disclosure, a method for 
billing a rented third party transport including an on-board 
unit, comprises, receiving a toll usage, sending a payment 
from a toll rental entity to a toll authority based upon the toll 
usage, if the toll rental entity charges by a license model, 
transferring the toll usage to a third party entity, and charging 
the third party entity for the toll usage by at least one of, a 
duration, a transaction, and a rental period, if the toll rental 
entity charges by a subscription model, the onboard unit 
transferring the toll usage to the toll rental entity, and the toll 
rental entity charging at least one of the card service provider 
and third party entity for a ?xed fee for the toll usage, and if 
the toll rental entity charges by a transaction model, transfer 
ring the toll usage to the third party entity for a matched toll 
usage, and charging third party entity by transaction for the 
matched toll usage. The method may comprise charging the 
third party entity or another entity or individual additional 
fees and sending a license fee from the third party entity to the 
toll rental entity for the toll usage, sending a ?xed fee sub 
scription payment from the card service provider or third 
party entity to the toll rental entity for the toll usage and 
sending a service charge and toll transaction fees from the 
third party entity or card service provider to the toll rental 
entity for the toll usage. In yet another embodiment of the 
disclosure, a method for billing a rented third party transport 
including an on-board unit, comprises, receiving a toll usage, 
sending a payment from a toll rental entity to a toll authority 
based upon the toll usage or based upon duration, if the toll 
rental entity charges the third party entity by license: charging 
a thirdparty entity by a ?eet size or a ?eet count on at least one 
of an hourly basis, a daily basis, and a weekly basis, transfer 
ring the toll usage to the third party entity as requested peri 
odically; and if the toll rental entity charges the third party 
entity by duration: grouping by the toll rental entity all of the 
toll usage by the duration and charging the third party entity 
by duration; if the toll rental entity charges the third party 
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entity by transaction: charging the third party entity by the toll 
rental entity with at least one of a service charge and an actual 
toll usage; and if the toll rental entity charges a customer 
directly: grouping by the toll rental entity all of the toll usage 
by the duration and charging the customer by the duration. 
The method may further comprise, if the toll rental entity 
charges by transaction then the toll rental entity can apply a 
service charge and an actual toll usage; sending a license fee 
from at least one of a third party entity, a card service provider, 
a ?nancial service provider, a TPE, a travel service provider, 
and a customer to the toll rental entity for the toll usage; 
sending a subscription payment from at least one of a card 
service provider, a ?nancial service provider, a TPE, a travel 
service provider, and a customer to the toll rental entity for the 
toll usage; and sending a service charge from the toll rental 
entity to at least one of a card service provider, a ?nancial 
service provider, a TPE, a travel service provider, and a cus 
tomer for the toll usage. 

In a further embodiment of the disclosure, a computer 
readable medium comprises instructions for, installing toll 
service software component in an on-board unit, receiving by 
the on-board unit an activation request from at least one of, a 
customer, a third party entity, and a toll rental entity, receiving 
by the on-board unit a toll usage from at least one of, a toll 
authority, and the toll rental entity, and transferring by the 
on-board unit the toll usage to at least one of, a road side unit, 
a GPS satellite, another on-board unit, the third party entity, 
the toll rental entity, and a customer, for billing. The computer 
readable medium may comprise instructions for managing a 
plurality of rental agreements, managing a plurality of com 
munication channels, wherein the communication channels 
comprise at least one of, a dedicated short range communi 
cation, and a global positioning system. The computer read 
able medium may additionally comprise instructions for 
managing a plurality of sessions and managing a plurality of 
states. The installation of software on the on board unit may 
be either a push or pull type of download. 

In a ?rst alternate embodiment the third party entity may 
assign a vehicle according to the toll service request, and send 
a rental information to the toll rental entity. The toll rental 
entity may receive the toll service request from at least one of 
the third party entity and the on-board unit. The toll rental 
entity stores the toll service request, a toll authority queries 
the stored toll rental entity for the toll service request and the 
toll rental entity sends toll usage to the toll rental entity. The 
toll rental entity may store the toll usage and receive the toll 
service request. The third party entity may correlate the toll 
service request to a rental agreement and send the correlated 
information to the toll rental entity. The toll rental entity may 
associate the toll service request to a rental agreement, send 
the toll service request and the toll usage to a toll authority, 
receive the toll usage from a toll authority and send the toll 
usage received from the toll authority to the third party entity. 
The toll usage is sent from the toll rental entity to the third 
party entity. The third party entity may send an activation 
request to the on-board unit, receive the toll usage and rental 
information from the on-board unit and receive the toll usage 
from the on-board unit. 

In a second alternate embodiment a toll based on-board 
unit, comprises a memory; and a processor communicably 
coupled to the memory, wherein the processor sends infor 
mation to a road side unit, global positioning system, or other 
positioning unit or system related to a third party transport 
utiliZing a toll facility; and receives a toll usage from at least 
one of a toll authority and a toll rental entity. The on-board 
unit stores the received toll usage and the information sent by 
the road side unit includes at least one of, a toll facility 
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8 
location, a time of toll usage, and an on-board unit data set. 
The toll authority may determine if the on-board unit is a 
member of a toll rental entity on-board list, store the toll usage 
and send the toll usage to a toll rental entity. 

In a third alternate embodiment a toll based on-board unit, 
comprising, a memory, and a processor communicably 
coupled to the memory, wherein the processor, sends infor 
mation to a road side unit or global positioning system related 
to a third party transport utiliZing a toll facility, and receives 
the toll usage from a third party entity. The on-board unit 
stores the received toll usage and the information sent by the 
road side unit includes at least one of, a toll facility location, 
a time of toll usage, and an on-board unit data set. The toll 
authority may determine if the on-board unit is a member of 
a toll rental entity on-board list, store the toll usage and send 
the toll usage to a toll rental entity. The toll rental entity may 
update the toll usage, and store the updated toll usage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates an overview of billing a rented third party 
transport including an onboard unit that includes an embodi 
ment of the disclosure; 

FIG. 2 illustrates a ?ow chart of a ?rst model of billing a 
rented third party transport including an onboard unit that 
includes an embodiment of the disclosure; 

FIG. 3 illustrates a ?ow chart of a second model billing a 
rented third party transport including an onboard unit that 
includes an embodiment of the disclosure; 

FIG. 4 illustrates a ?ow chart of toll service activationusing 
an on board unit that includes an embodiment of the disclo 

sure; 
FIG. 5 illustrates a ?ow chart of toll service activationusing 

a third party entity that includes an embodiment of the dis 
closure; 

FIG. 6 illustrates a ?ow chart of a toll authority updating 
toll usage that includes an embodiment of the disclosure; 

FIG. 7 illustrates a ?ow chart of the toll rental entity updat 
ing toll usage that includes an embodiment of the disclosure; 

FIG. 8 illustrates billing a rented third party transport 
including an on board unit in accordance with an embodiment 

of the disclosure; 
FIG. 9 illustrates a ?rst ?ow chart of billing data transfer 

that includes an embodiment of the disclosure; 
FIG. 10 illustrates a ?rst system overview of billing a 

rented third party transport including an on board unit in 
accordance with an embodiment of the disclosure; 

FIG. 11 illustrates a second system overview of billing a 
rented third party transport including an on board unit in 
accordance with an embodiment of the disclosure; and 

FIG. 12 illustrates a second ?ow chart of billing data trans 
fer that includes an embodiment of the disclosure. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to FIG. 1, an overview of billing a rented 
third party transport including an on board unit 100 is 
depicted. A third party entity 112 is in communication with an 
on board unit 114 which may be a Global Position System 
(GPS), Dedicated Short Range Communication (DSRC), or 
other positioning unit or system that is communicating with 
the third party entity by means of Road Side Unit (RSU), 
satellite based communication system, or other positioning 
unit or system. A toll authority 116 is in communication with 
the on board unit by means of remote sensing unit. Both the 
third party entity and the toll authority are in communication 
with a toll rental entity 118. The third party entity is typically 
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a rental car agency but may be an individual. The third party 
transport would typically be a rental vehicle. The toll rental 
entity is typically a service provider, however it could be a 
rental car agency if the user is the third party entity. The toll 
authority is a government, quasi-govemment or private entity 
that is legally authorized to collect tolls. The third party entity 
may have an OBU, TRE, GPS/DSRC and customer interface 
a Point Of Sale (POS) interface and an associated toll service 
database. The Toll authority may have a TRE account, TRE 
OBU and TRE and TRE Fleet OBU interface, and may also 
have TRE usage and a TRE service database. The toll rental 
entity may have a TPE, TA and OBU interface, and have data 
on toll usage, rental details, TPE OBU ?eet details. The toll 
rental entity may also track billing, invoicing and dispute 
management. Additionally the toll rental entity may down 
load OBU software patch updates, track toll road subscrip 
tions and manage bandwidth. The transfer of information 
occurs via at least one of a wireless protocol a wired protocol 
and a combination of the wireless protocol and the wired 
protocol. The steps in the ?ow are performed by software, 
hardware, ?rmware, and/or the combination of software, 
hardware, and/ or ?rmware. FIGS. 1a, 1b, lc, and 1d represent 
the possible different models the OBU can communicate with 
the TPE, TRE and TA. 

Referring now to FIG. 2, a ?ow chart of a ?rst model of 
billing a rented third party transport including an on board 
unit 200 is depicted. Five entities are in communication, a 
customer 210, a third party entity 212, an on board unit 214, 
a toll rental entity 216 and a toll authority 218. The third party 
entity is typically a rental car agency but may be an individual. 
The toll rental entity is typically a service provider, however 
it could be a rental car agency if the user is the third party 
entity. The toll authority is a government, quasi-government 
or private entity that is legally authorized to collect tolls. The 
third party transport would typically be a rental vehicle. 

The customer rents 220 a vehicle with toll service. The 
third party entity assigns 222 the vehicle and sends 224 rental 
and service information to the toll rental entity, which 
receives the request 226. The received service request is 
stored 228 by the toll rental entity, which then activates 230 
the on board unit for service. The on board unit initiates 232 
the toll service process which is stored 234 in the toll service 
database. The toll authority captures 236 the toll data using a 
DSRC road side unit, checks 238 with the toll rental entity 
database and sends 240 the toll data to the toll rental entity. 
The toll data is stored 242 by the toll rental entity in a toll data 
database. The toll rental entity updates 244 the DSRC OBU 
with the toll usage and stores it in the toll service database. 
When the customer returns 246 the vehicle, the third party 

entity sends 248 a close transaction to the toll rental entity. 
The toll rental entity receives 250 the close transaction and 
sends 252 the noti?cation to the OBU which updates the toll 
service database. The transfer of information occurs via at 
least one of: a wireless protocol, a wired protocol and a 
combination of the wireless protocol and the wired protocol. 
The steps in the ?ow are performed by software, hardware, 
?rmware, and/ or the combination of software, hardware, and/ 
or ?rmware. 

Referring now to FIG. 3, a ?ow chart of a ?rst model of 
billing a rented third party transport including an on board 
unit 300 is depicted. Five entities are in communication, a 
customer 310, a third party entity 312, an on board unit 314, 
a toll rental entity 316 and a toll authority 318. The third party 
entity is typically a rental car agency but may be an individual. 
The toll rental entity is typically a service provider, however 
it could be a rental car agency if the user is the third party 
entity. The toll authority is a government, quasi-government 
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10 
or private entity that is legally authorized to collect tolls. The 
third party transport would typically be a rental vehicle. 
The customer rents 320 a vehicle with toll service. The 

third party entity assigns 322 the vehicle with the toll service 
and initiates 324 the toll service process and stores 326 the 
request in a toll service database. The OBU noti?es 328 the 
toll rental entity of the action. The toll rental entity receives 
330 the toll service request and stores 332 the service request 
at the toll rental entity. The toll authority captures 334 the toll 
data using a DSRC road side unit, checks 336 with the toll 
rental entity database and sends 338 the toll data to the OBU 
where toll data is stored. The toll rental entity updates the 
DSRC OBU with the toll usage and stores it in the toll service 
database. 
When the customer returns 340 the vehicle, the third party 

entity sends 342 a close transaction to the OBU. The OBU 
receives 344 the close transaction and sends the noti?cation to 
the toll rental entity. The transfer of information occurs via at 
least one of a wireless protocol, a wired protocol and a com 
bination of the wireless protocol and the wired protocol. The 
steps in the ?ow are performed by software, hardware, ?rm 
ware, and/or the combination of software, hardware, and/or 
?rmware. 

Referring now to FIG. 4, a ?ow chart of toll service acti 
vation using an on board unit 400 is depicted. Four entities are 
in communication, a customer 410, an on board unit 412, a 
third party entity 414 and a toll rental entity 416. The third 
party entity is typically a rental car agency but may be an 
individual. The toll rental entity is typically a service pro 
vider, however it could be a rental car agency if the user is the 
third party entity. The third party transport would typically be 
a rental vehicle. 
The customer rents 418 a vehicle and uses the OBU to 

activate 420 the toll service. The OBU initiates 422 the toll 
service process and stores 424 the service request in the toll 
service database. The OBU sends 426 the toll service activa 
tion to the third party entity with OBU information using the 
road side units with DSCR and GPS. The third party entity 
associates 428 the service request with the rental agreement 
and send the vehicle information OBU information and rental 
period to the toll rental entity using web service or ?le transfer 
protocol. The toll rental entity associates 430 the service 
request with the rental agreement. The service request is 
stored 432 by the toll rental entity. The toll rental entity 
updates 434 the service request and toll data and noti?es a toll 
authority with details. The toll rental entity stores 436 the toll 
data. The toll rental entity may send 438 the toll usage 
received from the toll authority to the toll rental entity. 
When the customer returns 440 the vehicle and uses the 

OBU for noti?cation. The on board unit updates 442 the toll 
service data and noti?es the third party entity and the third 
party entity closes 444 the rental agreement and noti?es the 
toll rental entity using wired or wireless communication, 
which may include toll usage data. The transfer of informa 
tion occurs via at least one of: a wireless protocol, a wired 
protocol and a combination of the wireless protocol and the 
wired protocol. The steps in the ?ow are performed by soft 
ware, hardware, ?rmware, and/or the combination of soft 
ware, hardware, and/or ?rmware. 

Referring now to FIG. 5, a ?ow chart of toll service acti 
vation using a third party entity 500 is depicted. Five entities 
are in communication, a customer 510, a third party entity 
512, an on board unit 514, a toll authority 516 and a toll rental 
entity 518. The third party entity is typically a rental car 
agency but may be an individual. The toll rental entity is 
typically a service provider, however it could be a rental car 








