US 20040167689A1

a2 Patent Application Publication (o) Pub. No.: US 2004/0167689 Al

a9 United States

Bromley et al.

43) Pub. Date: Aug. 26, 2004

(54) SYSTEM, METHOD AND COMPUTER Related U.S. Application Data
PROGRAM PRODUCT FOR REMOTE
VEHICLE DIAGNOSTICS, MONITORING, (63) Continuation-in-part of application No. 09/640,785,
CONFIGURING AND REPROGRAMMING filed on Aug. 18, 2000.
(76) Inventors: William Bromley, Lapeer, MI (US); Publication Classification
Brian R Carl, Rochester Hills, MI
(US); Sam Chang, West Bloomfield, (51)  Int. CL7 oo GO6F 7/00
MI (US); Brian Crull, Clarkston, MI (52) US. Cli e eneecnsecnne 701/29
(US), Andrew Pitchﬁeld, New Hudson, (57) ABSTRACT
MI (US); Dennis Essenmacher, Royal . . . . .
0Oak, MI (US); Michael Kapolka, Aremote Vehlcle dla.gnostlc.s, monitoring, cor}ﬁguratlon and
Sterling Heights, MI (US) reprogramming tool is provided. The system includes a fleet
’ of vehicles equipped with wireless mobile communications
Correspondence Address: means that enable fleet managers to remotely diagnose,
MCDONNELIL BOEHNEN HULBERT & monitor and reprogram vehicles in their fleet via an Internet
BERGHOFF LLP Web-based browser environment. Each vehicle within the
300 S. WACKER DRIVE fleet is equipped with a smart device that is coupled to the
32ND FLOOR data bus within each vehicle. Date commands relating to the
CHICAGO, IL 60606 (US) vehicle’s parameters (e.g., diagnostic parameters such as
max road speed, engine RPM, coolant temperature, air inlet
(21) Appl. No.: 10/344,976 temperature, etc.) are sent and received using satellite and
terrestrial wireless communications technology. The inven-
(22) PCT Filed: Aug. 6, 2001 tion allows users to remotely perform total fleet logistics and
eliminates (or reduces) the need to physically bring fleet
(86) PCT No.: PCT/US01/24616 vehicles to a repair, maintenance or configuration facility.
' 108~_| Application Server 10
| 10 [-116 /
Users : | —
! Web Senice Repostory Fla le &
| -+ binary files
' (| @ T
[
| \ . Administrative
| 1M / Workstation
| 7
l
: | 118
" =" i
il:ﬁFlﬂ?lej J_j_lgj OBU Server .
ESems==m=
ﬁ,Lf! . L‘-rf. i
/ 124
106  Vehicle 134
data & cmds Comm Service | | Conversion Service

% Bin e & RAM

Communication

) .. Updates :
Provider =™~ 2 > Vehicle @ 132a
Request natification,
[ noltj[fl_cati%l,t OnUBqtard 1300
ear Real Time Data ni ‘
0] Controller>

r128




US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 1 of 19

uze Trlu

nun
pleog-uQ

r0Et

€}eq QW [esy JeaN
‘UoyeaRou jine4
‘UoieaynOU jsenbay

ezl @ SPIURA Amgmo% 1apinold
UOeoILNLILIOY
Wy g 8y uig :
@L :
e —— 7
80IMIBS U0ISIAAUGD 918G W0 SpWo 9 ejep
aolep 901
74 \ :

hru ” _IPJ_Wr?
IsMeg NGO % __sse_n_ |
w | ==
|
— _
UOEISHIOM / e _
SNRYSIUIDY _
_ |
SWEa é g ) |
v ol el Kionsoday - 80IABS gaMm "

; ~—' r _ s1esn

\ 9 ol !
& 18M18¢ Loljeoyddy [ \-a01 _

b0l



Patent Application Publication Aug. 26,2004 Sheet 2 of 19 US 2004/0167689 A1

130

212
USER INTERFACE RAM  ~d_
| CHANNELPORTS 24
- FLASH |~ o
VEHICLE INTERFACE
CHANNEL PORTS FLASH
INTERFACEF—~— 219
MEMORY
i d - 130
/F Ig 2A /
210 APPLICATION
L1 COMMAND SERVER {-—-—- > SPECIFIC  {~— 292
A__MODULE _
‘\‘ ) / o
\ / o
\ / °
\ A APPLICATION |
\ /o 4 SPECIFIC F~—opn
\ / ° /"{__MODULE
230 & ¥ ¥
_— DATA PARSER / REQUESTOR
A
!
!
4

240
VEHICLE DATA BUS >
1322 |

Controller © oo Controller 139
Fig-2B




Patent Application Publication Aug. 26,2004 Sheet 3 of 19 US 2004/0167689 A1

Com= 7

ENTER USER ID Tl

!

ENTER VEHICLE LIST /06

T

SELECT PARAMETERS) |/ *®

Y

ENTER SETTING(S) 310
Y

"APPLICATION SERVER
FORWARDS COMMANDTO |/ %
DISPATCHER

!

DISPATCHER SENDS COMMAND | 34
TO CONVERSION SERVICE

!
CONVERSION SERVICE
CONVERTS COMMAND TO 316
BINARY & RETURNS TO
DISPATCHER

!

DISPATCHER FORWARDS
COMMAND TO /1
COMMUNICATION SERVICE |

!

COMMUNICATION SERVICE -
FORWARDS COMMANDTO |~
COMMUNICATIONS PROVIDER

v

COMMUNICATION PROVIDER | 32
SENDS COMMAND TO VEHICLE

Y

COMMAND RECIEVED BY Pa’Z
ON-BOARD UNIT'

€L
y

COMMAND FORWARDEDTO | 3%  [Fjg-
VEHICLE DATABUS - Fig-3

END 328



US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 4 of 19

‘ajoiljen Buipuodsaliod ay woy Buiodal aje IgESIp (M SeX0q Peyasd-Un
‘9jo1aA Buipuodsasiod sy} wioly Buroder yaje 8|qeua |l Se¥0q PaYIRYD

00y .\\\

Jgng

I ‘ea) Iy Je8l)

Iiv 199j83 IV 108]88

O O 000z Ainjueg Jeupyblo.d ¢93aa

O [ O 1] 0002005618 %n Bugals || 10300 |
jodwe] [ Sopo3’L || uojduiasag Il aniunepyep |

-

o%.g

Bupioday yely 185
TETN()
dnjes (D
ONINNVHO0HdRY (]

gv.g NQL

19914 7300 IS @
199|4 108[eS

dnjag - Laly
ajeq-main (D
sues] - Maip (D maip D
s (D dmag D
SYILINYYYd [ syely [
HOLINOW 13314



US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 5 of 19

MOT39YLI0A LndNI HOSNIS 15008

Jejy WG0h)
0gYNL ' IN4 20} Qld ‘€ “3Q00 HSY14 “JALLOY 'SNLYLS  8podined 20300 0002/82/L0
"ydu 0g 0} ydui 0 iy AR
woy) paBueyo anjep |LINIT A33dS JTOIHIA uo Jisly Jedwe]  paeds efiyeA 203aa 0002/82/L0
_ MOT39YLI0A LNdN| HOSNIS 18008 yly AR
08MNL ‘PINAZ04:0ld ‘b€ :3A0D HSYT4 -JAILOY SNLYLS  8podined . 29340 0002/82/L0
_ MOT39VLI0A LndNI HOSN3S LS008 yoly 920741
08HNL ‘FIN4Z01:01d ‘b8 -J00D HSYT4 MLV 'SNLYLS  8pod e 293ad 0002/82/L0
MOT39YLT0A LndNI HOSNAS 18008 ualy 2:90:90 .
0MNL FINAZ04:dld ‘¥€ 300 HSYT4 FAILDY 'SNLYLS  epo)ined 293ad 0002/£0/80
"ydu g 0 ydw 0/ Jun 18090
wou) paBueyo anfeA i LINT 033dS J1DIHIA uo el sadwe]  pasdg sjolusA ¢03aa 0002/£0/80
SUleN aluun 8| ajeq
SN(eA Heiy lejeweled 8joIUdA Buipeay
"JapI10 8)ep asiaAsl B a wee g
u pafejdsip 8le Spiodsy ‘Mojeq _ 18814 1300 SN
umoys aue Aianb Jnof Jo Sjnsal au
k s}insey MaIA @ 19813 10888 @ 000ck mw%%mm mmmm\,wwmm @
geq-map @ MACSEY
: TET() Suel] - maip (D “malp (D
- f gv-5L1 B8 @ CIE (Y oS
Ok ONINNVHOOHATY (] SHILINVHYA [ spay [
HOLINOW 13374




US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 6 of 19

ov-mE
'ydw 0g 0} yduw
wozy pabueyo anfeA iLINIT a33dS 1DIHIA U0 Haly sadwie]
"Yduwr 0 0} ydw

Loy pafiueyd njeA iLINI 033dS JT0HIA U0 Lialy Jaduse]

_ MOT39VIION LNdNI HOSN3S T3AT

710 ‘¥IN'86:Ald :28 3000 HSYTd ‘IAILOV SNLYLS

| "Ydw 0g 0} ydw o/
wou pabueyd anjeA iLINIT G33dS F10IHIA Uo Haly sadue)

 MOT39VLI0A LNdNI HOSN3S 18004
OgYNL 7 N4 ‘201 :Qld € :3009 HSY 14 *FAILOY SNLYLS
"ydw g 0} ydu

woyy pabueyo anjeA LINIT 033dS TDIHIA uo pejy Jadwe)

MO739VLTOA LNdNI HOSNAS T3ATT
0 ‘¥IW4'86:ld 28 -3A00 HSYd -JAILIY :SNLYLS

MO139VLI0A LNdN! JOSNIS T3NS
10 -IN486:ld 28 3000 HSY14 -3AILOY :SNLYLS

MOT39VLI0A LNdNI HOSNAS 13T
0 ¥IN496:Qld -28 -3000 HSYT4 -JAILIY ‘SNLYLS

MOT39YLTOA LNdNI HOSNIS T3ATT
70 ¥ 1IW4 '86 :ld ‘78 13009 HSYT -AILDY :SNLYLS

Ty
paadg sjoiyep
iy

peads sjolleA
Haly

8pog Jne4
Jwry

peads ejolyaA
Hay

8pog Jjne4
Jwn

paads ajolyeA
voly

8pog jine4
Haly

8pog jjne4
ualy

8p0g Jjne4
Haly

8pog jjne4

29300
209300
19300
20300
20300
20300
10300
19300
19300

10300

159}
0002250
EY63°0)
000215250
915613}
000210120
Akl
000ZIEHL0
16712}
0002140
98510
0002142120
6801
0002/+21L0
199y L)
0002/82/L0
80108
000220
001102
0002H2IL0



US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 7 of 19

MOT39YLIOA LNdNI HOSNIS LS008

0FHNL ‘PINA:204:Old ‘¥€ :3Q0D HSY T4 -ANILIY SNLYLS
"ydw 0g 0} ydw o/

woyy pabueyd snjeA iLINIT I3dS TI0IHIA Uo ajy Jedwe]
MOT3IOVLION LNdNI HOSNAS 13AT1

710 ‘FIN4'96:ld ‘28 3009 HSYT -BNILOY ‘SNLYLS
MOT39YL10A INdNI HOSN3S 18008

OGYUNL FIN'Z04-0ld ‘€ -3000 HSY14 AILOY SNLYLS
| "ydui 08 0 ydw 0

woz) pobueyo snieA i LINIT A33dS JTDIHIA Uo ejy Jedurey

Jay
apog Jne4
yury

poads ajiys)
pay

apo) jine4
Moy

3pod Jine4
Juur

peads ajoieA

¢330d
¢d3ad

133ad

.¢3dad

¢ 3300

01-80:2)
000¢/1.¢/50
G160l
0002/12/90
6vL1L)
000¢/1.2/90
A1t
0002/2¢/50
Ay
000z/22150



US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 8 of 19

peadgapier || paeds ogin| |
¢ [ lopequononpayenbio] |[ ebejuediadSdl | $Jun0d Sd L [ Jsnipy peads
L umopinyg I YIPIA 8Sind 1 Vi NMd | aineiadws] jj0
[ amssaldio - || S)j0/ Yoouy \[ jouo) Y3ouy || aimpesaduia] joodsajy| |
[ emesdwolayayey ][ amssaigpsly] [ SMIES UMOPINGS Bjp) OO Yaly Jemug asl |
505 < aimesadwarony ]| ainssaid [an4 [ aimessduiag 1sneyxg Ndy awbu3 ]
abejuaosa oyelg suibu3 oyeig auibu3 | SHOA WD |[ emeiodwa) jueoy |
| anep dig Jso0g | uonoslupjoBunwBeg || aimjessdwaj iy |
[ [ ouWeN jepuwerd |[ oueNJejpuerd | SUIEN JojeUEIR] [qz0; BWeN Bpueled |
< wapg | “—ejeq aufu3 930
[ jwrjpeadgopiyon ||  8jgeu3 peads doiyaA
| 8jqeud SSA I WSS OSA || dooequogonpeyanbio] || ooy sAg
[ uoIsiap lemyos I umopInys [ 8puien) [ epipszupdp |
b0s [ pesdgesnipupy | pasds asinu) Xepy Wdypesdgep] | saliag auibu3 i
puifn ezl ol | oS 8sini) [ eigeuzjoquogesing | JwpLdualy |
Sle) Jajellieled [ oueNJplierd  |[ alleNjauered |[ oueNlpwerd |
| < apg ] Byuop eubu3 93aq
'(s)aloten pajoajes *f1anb 0)

s Ausnb o) uopng Jwang,
3} Yol[o usuyj} pue jsanbay
siy) 4o} Uonduasap e 1oy

1senbay ywang

005 \\\

ysim noA jey) Jas Jajeweled au)

-

mN%L

0} IXel UORNG ,J93jas, a4 Y9
2)lj0l 99

e (©) L @) s (D
aeq-ma (D dnjag - SivjoLeIed

vG-bly Malp (D SETRET () mai 4D
| dmag (D dnes 4D dnes (D
ONINAYE90MdTY (] SYILINVYYS [ sualy (J
MOLINOW 1337



US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 9 of 19

105

905 <

_ RRWOPO B0L |
[ oUeNRPUERg  |[ oWeNlpuEEd [ oUENkpuERd [ eueylejpleld |

< Poppg | Auo _&58 n30a

: 41
, [ Idesosh [ swnogosh | anbio, || onbio |
L BS-L ][ fepyues || oqinj beg |[ ponosySys |
| SpUIBAD | [9AS7 10 i [BAST 1O B S¥ J8)id 10 |
[ ebespdungluy  J[ sepopemjeuj ][ SIS UMODINUSAP] || smiejs apoj aubua jed |
[ omssaiqdundxd  |[ - sousgeubuz || obeueoedpeojsubui || lowesopaubum |
[ 185 asIni) [ emsseldeseayuesy  |[  amssaigjuepo)  |{ [oA7(00) ]
[ anssaldoupwioieg | amsSaldomewoeg || einjeiedwa) iy elqwy || Wiefy ]
[ ywnpidwsiay || ol 1y il syldly | SepOJoNy |
\ [ oweNpueld || eueNspweld || oWeNJpWeled  |[  euleyJeplRld |

< peps]  oweubul 93aq

§T;



US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 10 of 19

< 98] o) suibu3 9300 W 1€:16:20 0002/80/80 bueyos || 7930 40y o ubu3 H3aq
< ops ] Byuog aubu3 9300 Wd 66:85:20 000Z/30/80 weaq || 79300 o) Byuog auu3 93aq
< pops | Biyuod suiBu3 930Q Wd L4070 0002/01/30 eaq Biyuoo Mou | H30Q
< pops | Biuog suibu3 93aa Wd Z6:50:70 0002/04/80 1eaq 2 Byuo wau |, 9300
a3 eleq duL 9300 Id 20°41:50 0007/4 4180 ] R —— O_Mm_m__
< peps] Byuog auu3 9300 Wd 0:21'50 0002/}/80 veaq || 1 9300 o Byuon aubuz 93qg
< p8pes | eleq di1 9300 Wd 0€:24:50 0002/} 4/80 eag 203000} Breq du] 9300
< peps ] Biuo) aubu3 H3aa d }1:62:50 0002/4 /80 veoq || | 73aq oy Byuog subug 93qa
< Jo8ps | Byuog suibu3 9300 Wd Z€:€2:50 0002/)1/80 weaq || | 93aq o) Biywog subuz 93q
< J0ps | Ao seyeiopo 9300 Wd £6:€2:50 000Z/41/80 weaq || | 930a Joj Ajug Jereuiopo 93aa

pajsanbay ajlold Weled uQ papigng Egm_gw uogduasaq uoijoesues|
81§ .L QEL rul% EL NBIH "Japlo ajep

*M0Jaq UMOYS a1 UORIBSUEL} Pajoa[as au) swﬁ_w_wwmmh .,Mu » @ 8I6AI U] Pe}S)| QJe SUORIBSUI] *MBIA 0} Ysim nok S_wﬁ”wmw_ M:N WM__MM @

SRq-maj, () Uonoesuel] fq meip - sialeliered
f WA SRR ) i,
0ig 26-b14 &8s (D g (D as 0
ONINNYHO0Y4TY (I S¥31INvvd O syaly []

HOLINOW 13314



US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 11 of 19

as-bi4
< P3pg ] Byuog suibu3 93aa Wd 81:1€:10 0002/82/40 veaq || 1 730q Joj Byuon swbuz 93aa
< P9pes | - Byuo subu3 9300 Wd S0°6£°10 0002/82/40 veaq || | 93qqoj Byuon eubug 930q
< Poppg | ojuj aujbuz yoep Wd S§:€£:10 0002/82/0 {1eaq | Yoe{y Joj o auibuz yoep
< 8ps | Byuor aubu3 9300 Wd £:8¢:10 0002/82/.0 veaq || | 930 1o; Byuon subug 93aq
< poaps | Byuog aubu3 93aq Wd 22610 0002/82/.0 weaq |l 1 930q o) o ewbug H3GQ
< 9pg | Byuog subu3 93aa Wd 22:14:10 0002/82/.0 weaq ||} 9300 10y Biuon auuz 93aq
< wops ] byuog suBu3 9300 Wd 1€:10:20 0002/82/L0 peoq|| 29300 10) By eubuz 9300
< poaps | Byuog auibu3 93aa Wd €v:10:20 0002/82/L0 veaq|| z93aq o) Byuo suibug 9300
< voapes | Byuog subu3 3aa Wd 02:1£:£0 0002/4,0/80 isonB || jsenbaz sy Joy uondiosap Auw
< s | Byuog aubu3 9300 WY 12:10:60 0002/20/80 veaq {| 9300 Joj Byuon auibuz 930G
< eps | ojuj ubuz yoep WY 270160 000Z/20/80 eag 2 YoRiN 10§ oju] auibug yoeyy
< PaRs ] Byuog ubu3 9300 INY 1:21:60 0002/Z0/80 L - mh_mm__m wwmm
E Byuog suibuz 93aq INd 2¢:£}-60 0002/20/80 peaq || 1 93aq o} Byuog suibuz H3aq
< 1o9peg | Byuog aubu3 93da WY ¥:41:60 0002120180 ueag ||z 93aa o) Byuon subuz 93aa
o aubuz |e101 9300 I 90:2€7}} 0002/20/30 y5onf 9l

9300 ISdW Joj euibu7 (ejo] 9300




US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 12 of 19

3G-614
<195 ] Byu00 3uPU3 0340 WY $E:SZ:01 0002/82/L0 ueaq ||} 93qqo; Byuog eubug 93aq
< 3pg ] Byuog suibu3 93aa WV £€:£€:0} 0002/82/L0 Heoq (| | 93q o} Byuog subu3 9300
< yaps ] Byuog subu3 930a NV 26-v€:0} 0002/82/L0 teaq | 1 93qq o) byuon suibug 93
< 193] Byuog suibu3 93ad WY 66:2€:0} 0002/82/L0 deag || 1 93aq o) Byuog suibu3 93aq
< paps | Biuog euibu3 930Q Wd 91:%2:10 0002/82/L0 ueag ||} 93aq 1o} Buos subug 93qa
< peps | Byuog suibu3 9300 Wd 85'62:10 0002/8¢/L0 weaq || 1 93qa Jos Byuos subuz 93aq
a Byuo) awibu3 930a INd 86:82:10 000¢/82/L0 - peaq | 93aq Jo; Byuon suibuz H3aq




US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 13 of 19

R I ) 9 W W9 WO 4H W W
pOZ 08L WHYN  WIN  VIE  ¥0T  0902 GO9S MHYO %6 98zl 96 OdNG6T HdOOE  LSGIE
TR 1) W9 ¥ W9 W9 WH I o
GBL  O¥ NHWIN YN ®EZ  89L  G8%  bPL MHVL %Sy 1886 6.7 OdNE9 HADE9  95Gi¢
Wow W9 WOW9 W9 HH w W
co5 B89 MHWIN  WN €10 ¥LL 0GE0L 780 MHEY %9y €909 699 OdWEG HdOOG  Lhele
¥ W9 W9 WOV WO uH . I ¥H
Ve 082 WMVIN  WIN L0 €62 Vb 198 YHGL  %bb. 6192 16 9dNED HAOSY  I8hIE
a5 Buireg || sbuire: shulAe | ]
) “_vgu 5 %E;w m_% mm awyy o “_m pas gsm @><._ - aun| ||Awouooz|| fond an
osh || osA || apr || e || O || el || aufiu3 || Bunig ) ey ) nd Yoelany || L
dop || “dug || doduy|doduy || duL || dup | du duf || dup || WL || duL || Baydur]] dup | RHRA
bze NV 9Z:06:50 0002/21/80 ‘Je esuods! jse) \
WY 0860} 0002/Z4/80 autyaep yugng &5
Iouiom 1asn Buwong
4G-b14 eleqdup 930q  peisenbay ajjold Bred
\\« ¢ 1014 Jowap Jo} eleq ] 9300 :uonduosag
. uonoe
o5 S|iejop UonoBSuel |
‘MO[Bq UMOYS 818 %%S:g pojoaLas oy} 10} Synsal 8y ¢ 10914 Jauap Jo} ejeq du] 930q
A S)insay MalA @ uoioesuel], 103j8g @
FEG-mep QD \onoesuel | Aq MBI - s1elawesed
maip (D Suell - Mo (D maA 4D
dnpg dmeg (D dmas qp
ONIWWYY¥O0MdY [ SYILINYYYd (T spaly [
¥OLINOW 13314



US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 14 of 19

dH
A
gH
}'6¢
dH
ril
gH
065
tH
0L}
dH
60y
bely
£9¢

9
8'1e
9
96}
o

9l
W9
66¢
9
£l
9
602
W9
9L¢

dHYIN

dH VYN

dHYIN

dH YIN

HHYIN -

dHYN

dHYN

9
VN

V9
YIN

9
VN

LD,
VIN

W9
VIN

w9
YIN

O
VIN

dH
£6g

0Ty

895

8Ll
4H
0ty
4H
9l

O
|'EE
9
1474
9

g8
w9
60v
w9
9'ch
LB
6¢¢

9
18C

96-b14
LR, W
G'0¢€ 168
LB, dH
E'GEy €26
9 dH
(34131 I8
9 uH
6°09¢ Cle
WO tH
B8yl Ve
9 gH
668¢ 478
9 UH
06y 86

dH 00
gH 10
dH90
dH L0
4H L0
gHEd

dHGE

%06

%y

%0v

%Ly

%l

%SY

y(194

4H
g6l
dH
€6l
gH
¥ 06
dH
96
dH

aH
Lt}
dH
66}

odW 19
Odi L9
odN €L
odN €S
OdiN 9
OdiN 86

OdN €9

Hd9 8¢
HdO LY
HdO €9
HdO 0%
Hd9 €'Y
HdD6°¢

HdO €9

Ch91E

6£91E

8E9le

LE91€

9¢91€

GEle

[A%12>



US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 15 of 19

‘Jojoulesed

pajoajes ayy Joj pawuesboidal

9 JouLea J uauj xaq

Aius ou Sey sjolysA & Jf ‘paplrosd
Sp(alj 8L Uy B|oILBA Yes 1o}

(syun Jnouyim) sBuies Mau sjealpuf
sanfeA Joju3g

009 l\\

000¢
] du 9 T 21S5E}) Jaunpybial 68518
000¢
] du g9 X 1sSe}) JounpuBiel L5516
000¢
1] Ldw 69 7y 21ssep) Jouigubas 9851
000¢
[ ] duw 99 X 21ssey) Jounybielq crsie
000¢
[ ] Ydu 99 T issey) Bl 5ie
000¢
] ljdw 99 Ty aissey) Jauipybield 18yl
000¢C .
] lduw 99 X 21sSey) JauipyBil LGvIE
| BumesmoN ||  Bumegiueuny || uopduosag || QIMNBPLBA |
N 909 409 209
809 a1y oI} Siejalliesed ojgewesBoiday pajeiawnus 1o} sbuyeg ajqelieny 104

Juir peads sjoiyaA
Jojsweled 19838 @

ET
dmag qp
ONINWYIO0MdY (]

£ 199]4 JaUIBp| @

188|4 198[eg

seq-way, (D dmes - Buieiboidey

suell -maip qD
dmas b
SH3LINVHYd [

CETN(y

dnjag D

spaly ()
HOLINOW 13374



US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 16 of 19

g9-b14

»

Jigng
o 69 T 0sseg) by it
aut 69 o) b Be9le
du g9 s m@__z%ﬁ 891¢
o 69 X u_mg@@_%_@ L9l
4 g Tosseg) B ol
o 99 Jossep) ey st9le
yu pg oSS wm____zm_mz eaie
UMOUYUN 000c 66G1E

X 9issef) Jouipubiel]




US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 17 of 19

mwwmwnwm wmwmm%@ %9 ydw 9 || €210 0002/¥HB0|) i) pasdg apIaA 6831¢
(211181 000ZI¥ /8000 99 ydurgg || 212190 0002/71/80)|  ywur poadg apIyBA E_m
(£6:€5:02 0002/%4/80)10 G ydwg || €1-L1-80 0002/ H0||  ywr paads sjoIueA 9961
fuipuag 69 ydwgg || 21-21:90 0002/PH/80|  ywi paads sjolysA Ths1e
(v6:72:90 (000/71/80) Buipuad )l 99 ydur 99 || T1-L1-80 0002/¥L/80| iy peeds sfaiyeA Isie
Q_Ao__m%%_w%m _O\Wm@,_ 99 ydwgg || -L1-90 00027180 ywr] pasdg sjoiyeA 18718
Buipusg ) ydwog || H4-£1°90 0002118 Jwr pasds ajoiysA 15h1E
| snjeig |[ peisenbey || jueun) | swiiereq yugng | lojsuleled RN
‘Jojewesed 9 .\ 029 .\ 819 \ 919 \ 719 .\ 219 S
uay) ‘sjolyen Aq palapio ale
%._% sm w_f iseleihy . memm Mmﬁw\w_ Sa[IyaA fIy £ 98| JsUIBM
ale A1anb JnoA Jo synsal 8y snjeS/io) "
%m_amm MaIp Jogjes @ Jojowesed 109(8g @ J09]4198j8S @
SEq-ma, (D MO - Buuuresforday
maip (D suel| -maIA - (D maiA D
09-b14 s D e g @D
0i9 ONINWYHOOYd3Y [ SYILINVHYd (] spely (]
HOLINOW 1331

'



US 2004/0167689 Al

Patent Application Publication Aug. 26,2004 Sheet 18 of 19

a9-b14

mﬁ%_w\wmwmmwmwm%mz ¢9 ydw g || 2b-L1:90 000Z/74/80| Y pasdg apdiusA AR
(87°65:1} 0002/71/80) %0 69 ydw Gg | 24°21:90 0002/7H/80(|  Jwir] paadg ajomeA 68918
(£0:62:60 0002/71/80) %O 69 ydwgg [| Z4:21'90 000Z/HB0||  ywry pasdg spiyeA 9801
(81:50'%} 0002/71/80) %0 69 yduigo || Z4:£4:90 000Z/¥H/80| Wi peads ajoiyeA L691€
IO BB, G || yuyg || zkiis0000zhe0|  wuripeedgamuen || 969LE
(66:9€:2 0002/¥}/80) %0 %9 ydw g9 || 21:21:90 000Z/7HS0[|  yuur) pasdg appiyeA Ge9le
(12:57:10 000Z/7}/80) Butpusy 99 ydw 4@ {| ¢4:41:90 0002/F1/80]| NI pasdg ioyeA ce9le
01002 668 :WQ l 99 umotniUn |1 Z4:24-90 0002/¥1/80j| W] peadg 8ol B6S1E

ajolya/ 0) Juag abessay




Patent Application Publication Aug. 26,2004 Sheet 19 of 19 US 2004/0167689 A1

4 a Processor 704
<:> Main Memory 708
<:> Display Interface 702 Display 730

Computer System 700

Communication
Infrastructure ,
706 Secondary Memory 710
<:—> Hard Disk Drive 712
: ||| Removable Storage
Removable Storage Drive 714 Unit 718
|| Removable Storage
Interface 720 H Uit TR
I,f-728
Communications ;-
<::[l> Interface 724 T N
Communications Path 726

Fig-7



US 2004/0167689 Al

SYSTEM, METHOD AND COMPUTER PROGRAM
PRODUCT FOR REMOTE VEHICLE
DIAGNOSTICS, MONITORING, CONFIGURING
AND REPROGRAMMING

FIELD OF THE INVENTION

[0001] The present invention relates generally to computer
data and information systems, and more particularly to
computer tools for storing, processing, and displaying fleet
vehicle information.

RELATED ART

[0002] In today’s business environment, it is common for
companies to own a large amount (i.e., a fleet) of motor
vehicles. A company, depending on their particular line of
business, may have a fleet of passenger cars, light trucks,
vans, heavy trucks or any combination of theses types of
vehicles. Typical examples of such companies include com-
mercial courier services, moving companies, freight and
trucking companies, as well as passenger vehicle leasing
companies and passenger carriers.

[0003] Such companies must typically manage each of the
hundreds of vehicle within their fleets. The most critical
management operations include the maintenance and repair,
and maximizing the efficiency of these vehicles. In addition,
timely reporting of key information related to the vehicle,
such as mileage, trip information, fluid status, and other
parameters must be available in a timely fashion. In order to
maximize profits, a company must maximize the amount of
time each vehicle spends performing its intended function.
That is, a company must minimize the amount of time each
vehicle spends in a service environment (i.e., a repair and
maintenance facility). Further complicating the situation is
the fact that the vehicles within a company’s fleet may
operate throughout the nation’s roads, but repair and main-
tenance facilities and vehicle configuration facilities are
sparsely located in certain geographic locations.

[0004] One management technique has traditionally been
to schedule vehicles for routine inspections on a rotating
basis. While this technique has improved efficiency some-
what, it still involves taking a percentage of the fleet’s
vehicles out of service when in fact, they may not need to be
in a service environment or may not be available to be
serviced or configured.

[0005] One development has led to the decrease in the
amount of time vehicles needed to be in the service envi-
ronment during routine inspections. That is, during the *70s
and early 1980°s manufacturers started using electronic
means to control engine functions and diagnose engine
problems. This effort was primarily motivated to meet new
and tougher Environmental Protection Agency (EPA) emis-
sion standards. Nevertheless, onboard diagnostic systems
eventually became more sophisticated. Vehicles today typi-
cally include several controllers attached to a vehicle data
bus that allow the engine and parts of the vehicle’s chassis,
body and accessory devices to be monitored.

[0006] Several instruments were designed to take advan-
tage of vehicles onboard diagnostic and control systems.
First, there were large pieces of equipment to perform
diagnostics and these were followed by hand-held devices.
These instruments increased the speed and efficiency of
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vehicle maintenance and configuration. Such instruments,
however, did not eliminate the need for vehicles, which may
be operating nation-wide, to be brought to a centralized (or
regional) repair and maintenance facility. That is, these
devices needed to be connected directly to the vehicle.
Further, there still has not been any systematic way for
companies to remotely diagnose, monitor or configure their
fleet’s vehicles. That is, routine maintenance or configura-
tion on a rotating basis is arbitrary and not based on which
specific vehicles really require service.

[0007] Therefore, given the above, what is needed is a
system, method, and computer program product for remote
vehicle diagnostics, monitoring, configuring and reprogram-
ming. The system, method, and computer program product
should allow fleet managers, without heavy infrastructure
additions, to take advantage of today’s vehicle’s onboard
diagnostic systems, computer advances, and mobile com-
munications in order to remotely diagnose, monitor and
reprogram their fleet’s vehicles.

SUMMARY OF THE INVENTION

[0008] The present invention meets the above-mentioned
needs by providing a system, method, and computer pro-
gram product for remote vehicle diagnostics, monitoring,
configuring and reprogramming.

[0009] The system of the present invention allows a user
to perform total fleet logistics by facilitating vehicle param-
eter changes, vehicle health tracking, and receipt of vehicle
maintenance need indications, thus eliminating the need to
physically bring vehicles to a repair and maintenance facil-
ity. More specifically, the system includes a plurality of
vehicles each having an onboard unit as described herein.
The onboard unit is coupled to the vehicle data bus of each
of the plurality of vehicles, which in turn is connected to the
vehicle’s several controllers.

[0010] The system further includes an application server
which provides the user with a graphical user interface
(GUD) (e.g., Web pages over the Internet) in order to send
and receive data from each of the plurality of vehicles. A
repository database, accessible via the application server, is
also included which stores information related to the sub-
scribers of the system and the specifics in relation to the
vehicles in their fleet.

[0011] An onboard unit server, coupled to the application
server, is also included which contains means to convert
command data between a format understandable by the user
using the GUI (e.g., change max cruise speed to 55 MPH")
and a format understandable by the vehicle data bus of each
of the plurality of vehicles (e.g., a binary data stream).
Finally, the system includes a communications means,
coupled to the onboard unit server, for handling (mobile)
communications between the onboard unit server and the
onboard units located on each of the plurality of vehicles.

[0012] The method and computer program product of the
present invention includes the steps of accessing the reposi-
tory database in order to provide the user with a list of
specific vehicles within the fleet and the vehicles’ associated
vehicle parameters. Next, a command from the user is
received via the GUIL The command typically includes
information specifying at least one vehicle within the fleet
and at least one vehicle parameter. Then, the command is
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stored in the repository database along with the time and
date that the command was received from the user. Next, the
command is converted from a format understandable by the
user using the GUI, to a format understandable by the
vehicle data bus of the at least one vehicle within the fleet.

[0013] The method and computer program product of the
present invention further includes sending the command, via
a wireless mobile communications system to the onboard
unit located on the targeted vehicle within the fleet. This
causes the previously specified vehicle parameter to be read
or changed (depending on whether, for example, the com-
mand was related to diagnostic or reprogramming activities
respectively). Next, an acknowledgment of the command is
received from the vehicle via the wireless mobile commu-
nications system. Finally, the acknowledgment is stored in
the repository database so that the user may later retrieve it
using the GUIL

[0014] One advantage of the present invention is that it
allows a large fleet (e.g., several hundred) of commercial
vehicles (e.g., a fleet of commercial delivery vans and/or
trucks), of different makes and models, to be remotely
configured, monitored, re-calibrated, and diagnosed without
having to be brought to a centralized location (e.g., company
headquarters). That is, the present invention provides a
means for obtaining “total population” vehicle information.

[0015] Another advantage of the present invention is that
it provides tampering alert notification should any vehicle
parameter be changed without authorization once the vehicle
leaves a company location or headquarters.

[0016] Another advantage of the present invention is that
it provides users (e.g., fleet managers, vehicle distributors,
vehicle dealers and the like) with a consistent graphical user
interface, regardless of the vehicle makes and models that
comprise their fleet.

[0017] Another advantage of the present invention is that
it enables users to obtain real-time fleet characteristics, trend
analysis and diagnostics, as well as allow fleet managers to
provide real-time driver/fleet notification.

[0018] Yet another advantage of the present invention is
that it allows parametric data capture, diagnostic code cap-
ture, trip data capture, system reconfiguration, system re-
calibration, and correlation analysis to be performed on a
fleet of vehicles on a customer-specified schedule.

[0019] Further features and advantages of the invention as
well as the structure and operation of various embodiments
of the present invention are described in detail below with
reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE FIGURES

[0020] The features and advantages of the present inven-
tion will become more apparent from the detailed descrip-
tion set forth below when taken in conjunction with the
drawings in which like reference numbers indicate identical
or functionally similar elements. Additionally, the left-most
digit of a reference number identifies the drawing in which
the reference number first appears.

[0021] FIG. 1 is a block diagram illustrating the system
architecture of an embodiment of the present invention,
showing connectivity among the various components;
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[0022] FIG. 2A is a block diagram of the physical archi-
tecture of an onboard unit according to a preferred embodi-
ment of the present invention;

[0023] FIG. 2B is a block diagram of the software archi-
tecture of an onboard unit according to a preferred embodi-
ment of the present invention;

[0024] FIG. 3 is a flowchart depicting an embodiment of
the operation and control flow of the remote vehicle diag-
nostics, monitoring and reprogramming tool of the present
invention, FIGS. 4A-4B are windows or screen shots, relat-
ing to vehicle alerts, generated by the graphical user inter-
face of the present invention;

[0025] FIGS. 5A-5C are windows or screen shots, relating
to vehicle parameter readings, generated by the graphical
user interface of the present invention;

[0026] FIGS. 6A-6B are windows or screen shots, relating
to vehicle parameter reprogramming, generated by the
graphical user interface of the present invention; and

[0027] FIG. 7 is a block diagram of an exemplary com-
puter system useful for implementing the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Table of Contents

[0028] 1. Overview

[0029] II. System Architecture

[0030] III. On Board Units

[0031] IV. Detailed Example of System Operation

[0032]
[0033]
[0034]
[0035] 1. Overview

V. Graphical User Interface
VI. Example Implementations

VII. Conclusion

[0036] The present invention relates to a system, method,
and computer program product for remote commercial
vehicle diagnostics, monitoring, configuring and reprogram-
ming. The remote vehicle diagnostics, monitoring, configu-
ration and reprogramming tool described herein will become
essential to any business concern which deals with commer-
cial fleet maintenance and service operations (i.e., it is a
“total fleet logistics” tool).

[0037] In an embodiment of the present invention, an
application service provider provides and allows access, on
a subscriber basis, to a remote vehicle diagnostics, moni-
toring, configuration and reprogramming tool via the global
Internet. That is, the application service provider would
provide the hardware (e.g., servers) and software (e.g.,
database) infrastructure, application software, customer sup-
port, and billing mechanism to allow its customers (e.g.,
fleet managers, vehicle distributors, vehicle dealers, original
equipment manufacturers (OEM), leasing/rental companies,
and the like) to remotely diagnose, monitor, configure and/or
reprogram, as appropriate, the vehicles within a fleet. The
tool would be used by subscribers to obtain real-time fleet
characteristics, trend analysis and diagnostics, to perform
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manual, dynamic or rule based configuration, as well as
allow fleet managers to provide real-time driver/fleet noti-
fication.

[0038] More specifically, the application service provider
would provide a World Wide Web site where a fleet manager,
using a computer and Web browser software, to remotely
diagnose, monitor, configure, and/or reprogram the commer-
cial vehicles for which they are responsible. Such fleet
managers would include, for example, those responsible for
overseeing a fleet of trucks for a commercial trucking or
delivery company. Other users of the remote vehicle diag-
nostics, monitoring, configuring, and reprogramming tool
would also include vehicle dealers, OEMs, and distributors
who wish to obtain data concerning the performance of the
vehicles within a fleet for “market intelligence” or
“improved performance” purposes.

[0039] In an alternate embodiment, the remote vehicle
diagnostics, monitoring, configuring and reprogramming
tool of the present invention maybe run, instead of on the
global Internet, locally on proprietary equipment owned by
the customers (i.e., the fleet managers, vehicle distributors,
vehicle dealers and the like) as a stand alone software
application. In yet another embodiment, users may access
the remote vehicle diagnostics, monitoring, configuring and
reprogramming tool of the present invention via direct
dial-up lines rather than through the global Internet.

[0040] The remote vehicle diagnostics, monitoring, con-
figuring, and reprogramming tool of the present invention
would be utilized, as suggested above, by fleet manager
users, for example, in order to facilitate vehicle parameter
changes, track vehicle health, and/or receive indications of
vehicle maintenance needs.

[0041] In an alternate embodiment, the remote vehicle
diagnostics, monitoring, configuring and reprogramming
tool of the present invention would be utilized by a vehicle
component suppliers to re-calibrate any vehicle component,
perform firmware downloads, perform component failure
analysis, and determine wear characteristics.

[0042] In an alternate embodiment, the remote vehicle
diagnostics, monitoring, configuring and reprogramming
tool of the present invention would be utilized by vehicle
manufacturers to analyze quality of components (and thus,
suppliers) utilized in their manufacturing processes, and/or
retrieve and manage warranty information.

[0043] In yet another embodiment, the remote vehicle
diagnostics, monitoring, configuring and reprogramming
tool of the present invention would be utilized by vehicle
leasing companies to receive indications ofvehicle mainte-
nance needs, monitor vehicle use and abuse, and/or monitor
lessee trip information.

[0044] In yet another alternate embodiment, the remote
vehicle diagnostics, monitoring and reprogramming tool of
the present invention would be utilized by vehicle dealers or
vehicle repair facility personnel to perform proactive data
analysis, perform pre-arrival diagnostics, re-calibrate
vehicle components, and/or perform firmware downloads.

[0045] The present invention is described in terms of the
above examples. This is for convenience only and is not
intended to limit the application of the present invention. In
fact, after reading the following description, it will be
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apparent to one skilled in the relevant art(s) how to imple-
ment the following invention in alternative embodiments
(e.g., to remotely manage different types and different
aspects of vehicles--non-commercial or commercial, etc.).

[0046] The terms “user,”“subscriber,”‘company,”“busi-
ness concern,” and the plural form of these terms are used
interchangeably throughout herein to refer to those who
would access, use, and/or benefit from the remote vehicle
diagnostics, monitoring and reprogramming tool of the
present invention.

[0047]

[0048] Referring to FIG. 1, a block diagram illustrating
the physical architecture of a total fleet logistics (“TFL”)
system 100, according to an embodiment of the present
invention. FIG. 1 also shows network connectivity among
the various components.

[0049] The TFL system 100 includes a plurality of users
102 (e.g., fleet managers, vehicle distributors, OEMs,
vehicle dealers and the like) which would access to system
100 using a personal computer (PC) (e.g., an IBM™ or
compatible PC workstation running the Microsoft® Win-
dows 95/98™ or Windows NT™ operating system, Macin-
tosh® computer running the Mac® OS operating system, or
the like), running a commercially available Web browser. In
alternative embodiments, users 102 may access TFL system
100 using any processing device including, but not limited
to, a desktop computer, laptop, palmtop, workstation, set-top
box, personal data assistant (PDA), and the like.

[0050] The users 102 would connect to the parts (i.e.,
infrastructure) of the TFL system 100 which are provided by
the TFL application service provider (i.e., elements 106-124
of FIG. 1) via the global Internet 104. The connection to the
Internet 104, however, is through a firewall 106. The com-
ponents of the TFL system 100 are divided into two
regions—“inside” and “outside.” The components in the
“inside” region refer to those components that the TFL
application service provider would have as part of their
infrastructure in order to provide the tools and services
contemplated by the present invention. As will be apparent
to one skilled in the relevant art(s), all of components
“inside” of the TFL system 100 are connected and commu-
nicate via a wide or local area network (WAN or LAN)
running a secure communications protocol (e.g., secure
sockets layer (SSL)). The firewall 106 serves as the con-
nection and separation between the LAN, which includes the
plurality of elements (e.g., elements 108-124) “inside” of the
LAN, and the global Internet 104“outside” of the LAN.
Generally speaking, a firewall is a dedicated gateway
machine (e.g., a SUN Ultra 10) with special security pre-
caution software. It is typically used, for example, to service
Internet 104 connections and dial-in lines, and protects the
cluster of more loosely administered network elements
hidden behind it from external invasion. Firewalls are well
known in the relevant art(s) and firewall software is avail-
able from many vendors such as Check Point Software
Technologies Corporation of Redwood City, Calif.

II. System Architecture

[0051] TFL system 100 also includes two servers—an
application server 108 and an onboard unit server (“OBU”)
118.

[0052] The application server 108 is the “back-bone” (i.e.,
TFL processing) of the present invention. It provides the
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“front-end” for the TFL system 100. That is, application
server 108 includes a Web service 110 which is a typical
Web server process running at a Web site which sends out
Web pages in response to Hypertext Transfer Protocol
(HTTP) requests from remote browsers (i.¢., subscribers 102
of the TFL application service provider ). More specifically,
a Web server 112 provides graphical user interface (GUI)
“front-end” screens to users 102 of the TFL system 100 in
the form of Web pages. These Web pages, when sent to the
subscriber’s PC (or the like), would result in GUI screens
being displayed. In an embodiment of the present invention,
the server 112 would be implemented using a Netscape
Enterprise or compatible Web server, an Apache web server
or the like. Connected to the server 112 is an application
server 114 which facilitates the data and commands between
a repository database 116 and the Web pages on Web server
112. In an embodiment of the present invention, the server
114 would be an Oracle application server.

[0053] Also included in the application server 108 is a
TFL repository database 116. Database 116, in an embodi-
ment of the present invention, is a Sun E250 machine
running the Oracle 8 RDBMS (relational database manage-
ment server) software. The database 116 is the central store
for all information within the TFL system 100 and also
stores Web page executable code (e.g., PL/SQL and HTML).

[0054] The OBU server 118 is responsible, generally, for
routing data between the smart device onboard units 130
within each vehicle (explained in detail below) and the
application server 108. The OBU server 118 includes three
software modules, implemented in a high level program-
ming language such as the C++ programming language—a
dispatcher 120, a communications service 122, and a con-
version service 124. The dispatcher 120 is a software
module resident on the OBU server 118 and is responsible
for serving as an intermediary to route messages between the
remaining two components of the OBU server 118 (i.e., the
communications service 122 and the conversion service
124).

[0055] The communications service 122 is a module that
contains software code logic that is responsible for handling
in-bound and out-bound vehicle data and commands. As will
be described in more detail below, the communications
service 122 is configured for the specific means of mobile
communications employed within TFL system 100 (e.g.,
satellite or terrestrial wireless).

[0056] The conversion service 124 is a module that con-
tains software code logic that is responsible for converting
raw vehicle data (i.e., telemetry) into human-readable for-
mat, and vice-versa. In an embodiment of the present
invention, the conversion service 124 module includes a
relational database implemented in Microsoft® Access or
the like which stores telemetry data definitions for a plurality
of vehicle makes, models, and associated components. Such
definitions would include vehicle component masks, bit
length, and data stream order definitions for various vehicle
(and component) manufacturers in order to perform the
binary (raw) data conversion into human-readable form, and
vice-versa.

[0057] TFL system 100 also includes an administrative
workstation 134. This workstation can be used by personnel
of the TFL application service provider to upload, update,
and maintain subscriber information (e.g., logins, pass-
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words, etc.) and fleet-related data for each of the users 102
that subscribe to the TFL system 100. The administrative
workstation 134 may also be used to monitor and log
statistics related to the application server 108 and system
100 in general. Also, the administrative workstation 134
may be used “off-line” by subscribers 102 of the TFL system
100 in order to enter configuration data for supported
controllers 132, etc. within their fleet(s). This data is even-
tually stored in TFL repository database 116.

[0058] TFL system 100 also includes a plurality of
vehicles 128 (ie., the “fleet” being remotely diagnosed,
monitored and/or reprogrammed). (FIG. 1 shows only one
vehicle 128 for ease of explanation herein.) Within each
vehicle is a smart device onboard unit 130, explained in
more detail below. In an embodiment of the present inven-
tion, the onboard units 130 have access to a plurality of
controllers or discrete measurement points 132 (shown as
controllers 132a-x in FIG. 1) found within the vehicle 128
(e.g., brake, engine, transmission, and various other vehicle
electrical component controllers). Such access is though the
vehicle data bus (not shown) of each of the vehicles 128.
Further, the onboard units 130 include transceivers that
communicate with a communications service provider. 126.
Like the communications service module 122, the onboard
units 130 are configured for the specific means of wireless
mobile communications employed within TFL system 100
(e.g., satellite or terrestrial wireless).

[0059] More detailed descriptions of the TFL system 100
components, as well their functionality, are provided below.

[0060] III. On Board Units

[0061] Referring to FIG. 2A, a block diagram of the
physical architecture of the onboard unit 130, in a preferred
embodiment of the present invention, is shown. The onboard
unit 130 handles communications between the vehicle con-
trollers 132 and the remainder of the TFL system 100.

[0062] Inapreferred embodiment of the present invention,
the onboard unit 130 is a small (e.g., 5"x6"x2") computer
board which contains a 32-bit RISC architecture central
processing unit (CPU) 202 such as the Intel® Strong ARM
32-bit chip, a 4 megabyte (MB) random access memory
(RAM) 204, a 4 MB flash memory 206, a power supply 208,
and a compact flash interface memory 210.

[0063] Further, onboard unit 130 also includes a user
interface channel ports 212 and a vehicle interface channel
ports 214. In an embodiment of the present invention, the
user interface channel ports 212 contain interface modules
for several wire and wireless mobile communications stan-
dard devices such as universal serial bus (USB), standard
parallel ports, standard serial ports, satellite communica-
tions, code division multiple access (CDMA), time division
multiple access (TDMA), the Bluetooth® wireless standard
chip, intellect data bus (IDB), and the like. This would allow
the TFL application service provider to utilize several of the
available providers 126 to communicate with vehicles 128 in
their subscriber’s fleets.

[0064] In an embodiment of the present invention, the
vehicle interface channel ports 214 contain interface mod-
ules for several standard automotive application program
interfaces (API’s). Such API’s include Serial Data Commu-
nications Between Microcomputer Systems in Heavy-Duty
Vehicle Applications, Document No. J1708, Society of Auto-
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motive Engineers (SAE) of Warrendale, Pa.(October 1993);
Joint SAE/TMC FElectronic Data Interchange Between
Microcomputer Systems in Heavy-Duty Vehicle Applica-
tions, Document No. J1587, SAE (July 1998); and Recom-
mended Practice for Truck and Bus Control and Commu-
nications Network, Document No. J1939, SAE (April 2000);
all of which are incorporated herein by reference in their
entirety. Other such API’s include SAE’s onboard diagnostic
system (OBD) II standard and several vehicle manufacturer
specific/proprietary interfaces and discrete measurement
point interfaces.

[0065] Referring to FIG. 2B, a block diagram of the
software architecture of the onboard unit 130, in a preferred
embodiment of the present invention, is shown. Onboard
unit 130 contains three main software modules, imple-
mented in a high level programming language such as the
C++ programming language, and executing on the CPU 202.
These modules include a command server module 210, a
plurality of application specific modules 220 (shown as
application specific modules 220a-#), and a data parser/
requester module 230.

[0066] The command server module 210 contains soft-
ware code logic that is responsible for handling the receiving
and transmitting of the communications from the provider
126 and relays such data to either the data parser/requester
module 230 or to one of the application specific modules
220, as applicable.

[0067] The application specific modules 220 (one for each
manufacturer specific controller 132 within the vehicle) each
contain software code logic that is responsible for handling
interfacing between the command server module 210 to the
vehicle data bus 240 (via data parser/requestor module 230)
for application specific (i.e., manufacturer specific) param-
eter readings, alerts, configuration or reprogramming data
(as explained in detail below).

[0068] The data parser/requester module 230 contains
software code logic that is also responsible for handling
direct interfacing between the command server module 210
to the vehicle data bus 240 for non-application specific (i.e.,
“generic” SAE J1708 or SAE1939 discrete measurement
points) parameter readings, alerts, configuration or repro-
gramming data (as explained in detail below).

[0069] In an embodiment of the present invention, the
onboard unit 130 is designed to be compliant with the SAE’s
Joint SAE/TMC Recommended Environmental Practices for
Electronic Equipment Design (Heavy-Duty Trucks), Docu-
ment No. J1455 (August 1994) standard, which is incorpo-
rated herein by reference in its entirety, because it will be a
component included (or installed) within vehicles 132. That
is, the onboard unit 130 is physically mounted on the vehicle
128, electrically coupled to the vehicle data bus 240 via the
wiring harness of the vehicle 128, and packaged in a manner
that resists environmental seepage of dirt and moisture, as
well as withstands operational vibration. Further, the
onboard unit 130 must be built to withstand, in a preferred
embodiment, industrial temperature ranges of —40 to 85
degrees centigrade.

[0070] In an alternate embodiment of the present inven-
tion, the onboard unit 130 would include a global position-
ing (GPS) receiver component, which would allow the TFL
system 100 to provide location-based logistical management
features to users 102.
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[0071] More details of the onboard unit 130 architecture
and functionality are provided below in connection with the
description of the TFL system 100 operation.

[0072]

[0073] Referring to FIG. 3, a flow chart of a sample
control flow 300, according to an embodiment of the present
invention, is shown. More specifically, control flow 300
depicts a fleet manager user 102 reprogramming a fleet
vehicle parameter with reference to the elements of TFL
system 100 described above with reference to FIG. 1. (Also
see FIG. 6 described below.) Control flow 300 begins at step
302, with control passing immediately to step 304.

[0074] In step 304, the user 102 enters their password in
order to login into the TFL system 100. Such login would be
provided by a Web page sent out over the Internet 104 (and
accessed by user 102 using a PC or the like) by Web service
110. Subscriber information would be kept by the TFL
application service provider in the TFL repository database
116.

IV. Detailed Example of System Operation

[0075] After the user is logged in, in step 306, the user
then enters their vehicle list selection. The vehicle choices
(i.e., entire fleet(s), division(s) of vehicles within a fleet, or
specific individual vehicles) available for selection are
stored for each subscriber in the TFL repository database
116. Once presented with a GUI of available vehicles, in step
308, the user 102 would then enter the parameter(s) (e.g.,
max cruise speed) they would like to reprogram on the
specific vehicle(s) selected in step 306. In step 310, the user
102 would enter the new setting(s) (e.g., 55 MPH) for the
selected parameter(s).

[0076] Instep 312, the application server 108 receives the
settings and translates the reprogramming request into a list
of commands—one command for each vehicle—and for-
wards these commands to the dispatcher module 120 located
on the onboard unit (OBU) server 118. In step 314, the
dispatcher 120 forwards each command to the conversion
service 124. In step 316, the conversion service 124 trans-
lates the user entered setting(s) (e.g., “55 MPH”) to a binary
format understandable to the onboard unit 130 such that it
can process the command according to the requirements of
the targeted vehicle controller 132. This translation is facili-
tated by the relational database (as described above) located
within the conversion service 124. Once translated, the
command (now in binary) is sent back to the dispatcher 120.

[0077] In step 318, the conversion service 124 forwards
the command to the communications service 122. In step
320, the communications service 122 further encodes and
compresses the command (for efficiency of transmission),
and routes the command, (passing the firewall 106 and) via
the Internet 104, to the communications provider 126. In
step 322, the communications provider 126 forwards the
command to the onboard unit 130 on the vehicle 128.

[0078] As mentioned above, step 322 may be accom-
plished, depending on the embodiment of the present inven-
tion (i.e., according to the provider 126 selected by or
available to the TFL application service provider), via any
wire or wireless mobile communications standard such as
USB, parallel ports, serial ports, satellite communications,
CDMA, TDMA, the Bluctooth® wireless standard, IDB,
and the like.
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[0079] In an embodiment of the present invention, more
than one communication service provider 126 (and thus
more than one means of mobile communications) would be
utilized by the TFL application service provider in order to
maximize the number of different vehicles 128 belonging to
different subscribers 102 that may be diagnosed, monitored
and/or reprogrammed by the TFL system 100. Consequently,
the OBU server 118 would contain multiple communica-
tions service 122 modules, each configured for specific
communication service provider 126.

[0080] In step 324, the command is received by the
command server module 210 executing on the CPU 202 of
the onboard unit 130. In step 326, the command is forwarded
to the vehicle data bus 240 by the data parser requester
module 230 executing on the CPU 202 of the onboard unit
130. The command thus finally reaches the appropriate
controller 132 within the vehicle 128. Control flow 300 then
ends as indicated by step 328.

[0081] As will be apparent to one skilled in the relevant
art(s) after reading the above, an acknowledgment of the
reprogramming command from the vehicle 128 to the user
102 would flow in the reverse direction from control flow
300. Further, the acknowledgment would be stored in data-
base 116 for the user 102 to (later) retrieve.

[0082] 1t should be understood that control flow 300,
which highlights the reprogramming functionality of TFL
system 100, is presented for example purposes only. The
software architecture of the present invention is sufficiently
flexible and configurable such that users 102 may navigate
through the system 100 in ways other than that shown in
FIG. 3.

[0083] V. Graphical User Interface

[0084] As mentioned above, the application server 108
will provide a GUI for users 102 (e.g., fleet managers,
vehicle distributors, OEMs, vehicle dealers and the like) to
enter inputs and receive the outputs as described, for
example, in control flow 300. In an embodiment of the
present invention, the GUI screens of the present invention
may be classified into three categories: alerts (e.g., threshold
alerts, tamper warnings, etc.), parameter readings, and
reprogramming. FIGS. 4-6, presented below, show
examples GUI screens reflecting these three categories
respectively. They also highlight the functionality and fea-
tures of TFL system 100 in general.

[0085] Referring to FIG. 4A, a“set alert” GUI screen 410
with representative data, according to an embodiment of the
present invention, is shown. Screen 400 includes a column
402 labeled “Vehicle Unit ID” which indicates the vehicles
within a fleet the user 102 has previously selected to receive
alerts for. Screen 400 includes a column 404 labeled
“Description” which indicates the type of vehicle 128 cor-
responding the Vehicle Unit ID in column 402. Screen 400
also includes a column 406 labeled “T. Codes” which is a
check box the user 102 can select to indicate that they wish
to track alert codes for all available parameters within a
specific vehicle 128. Lastly, screen 400 includes a column
408 labeled “Tamper” which is a check box the user 102 can
select to indicate whether they wish to track whether any
parameter within a specific vehicle 128 has been physically
tampered with.

[0086] Referring to FIG. 4B, a“view alert” GUI screen
410 with representative data, according to an embodiment of
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the present invention, is shown. Screen 410 includes a
column 412 labeled “Reading Date/Time” which indicates
the actual date and time a particular alert was generated for
a particular vehicle specified in a column 414 labeled
“Vehicle ID.” In a column 416, the parameter name (e.g.,
vehicle speed limit) for which the alert was generated is
displayed. Screen 410 also includes a column 418 labeled
“Alert Value,” where a description of the alter is displayed.

[0087] Referring to FIG. 5A, a“select parameter” GUI
screen 500, according to an embodiment of the present
invention, is shown. Screen 500 includes four categories
502a-d of parameters a user 102 may select. Within each
category 502, there are specific vehicle parameters 504a-d
that the user 102 may choose from. Selected parameters 504
or categories of parameters 502 will result in the TFL system
100 system obtaining these parameter readings from each of
the vehicles 128 that the user 102 has previously selected.

[0088] Referring to FIG. 5B, a“select parameter transac-
tions” GUI screen 510 with representative data, according to
an embodiment of the present invention, is shown. Screen
510 includes a column 512 labeled “Transaction Descrip-
tion.” This column indicates the names of the different
transactions created by one or more users 102 which manage
the same fleet of vehicles. In an embodiment of the present
invention, a “transaction” is a section of different parameter
categories 502 and/or specific vehicle parameters 504
selected by a user 102 using screen 500 and saved in the TFL.
system 100 using a “transaction” name shown in column
512 of screen 510. A column 513 indicates the ID (i.e., login
name) of the particular user 102 which created the transac-
tion. A column 514 indicates the date that the user 102
created the transaction. A column 516 labeled “Param Pro-
file Requested” indicates the category 502 of parameters that
the user 102 selected in GUI screen 500 for the correspond-
ing transaction. A column 518 allows the user 102 to select
the transactions they would like to view for the specific
vehicles 128 previously selected.

[0089] Referring to FIG. 5C, a“view parameter results”
GUI screen 520, according to an embodiment of the present
invention, is shown. Screen 520 includes a column 522
labeled “Vehicle Unit ID” which indicates the vehicles
within a fleet the user 102 has previously selected to receive
parameter readings from. Screen 520 also includes several
parameter reading columns 524 which indicate the param-
eter values read from the selected vehicles 128 and corre-
spond to the transaction selected by a user 102 using the
select buttons in column 518 on screen 510.

[0090] Referring to FIG. 6A, an “enter parameter values
for reprogramming” GUI screen 600, according to an
embodiment of the present invention, is shown. Screen 600
includes a column 602 labeled “Vehicle Unit ID” which
indicates the vehicles within a fleet the user 102 has previ-
ously selected to reprogram. (See control flow 300 described
above with reference to FIG. 3.) Screen 600 includes a
column 604 labeled “Description” which indicates the type
of vehicle 128 corresponding the Vehicle Unit ID in column
602. Screen 600 also includes a column 606 labeled “Cur-
rent Setting” which indicates the current value of the pre-
viously selected parameter that user 102 desires to repro-
gram (i.e., change). Lastly, screen 600 includes a column
608 labeled “New Setting” which is an input box where the
user can enter a new value for the previously selected
vehicle 128 parameter.
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[0091] Referring to FIG. 6B, a“view reprogramming
results ” GUI screen 610, according to an embodiment of the
present invention, is shown. Screen 610 includes a column
612 labeled “Vehicle” which indicates the vehicles 132
within a fleet the user 102 has previously selected to
reprogram. A column 614 indicates the name of the previ-
ously selected vehicle parameter for which status informa-
tion is now being viewed by user 102. A column 616
indicates the date and time that the user 102 submitted the
reprogramming request using screen 600. A column 618
labeled “Current” indicates the present value (at last reading
and presently stored in repository 116) for the corresponding
vehicle parameter shown in column 614. A column 620
labeled “Requested” indicates the new reprogrammed value
requested by user 102 using column 608 of screen 600.
Screen 610 also includes a column 622 labeled “Status”
which indicates the current status (as read from the vehicle
128) of the reprogramming command sent by the TFL
system 100.

[0092] Tt should be understood that the screens shown in
this section (i.e., FIGS. 4-6), which highlights the function-
ality of TFL system 100, are presented for example purposes
only. The software architecture (and thus, GUI screens) of
the present invention is sufficiently flexible and configurable
such that users 102 may navigate through the system 100 in
ways other than those shown in FIGS. 4-6. Further, the
information described therein can be presented to the user
102 in ways other than shown in FIGS. 4-6.

[0093] In an embodiment of the present invention, repro-
gramming commands to be sent to specific vehicles 128 and
parameter readings to be read from specific vehicles 128 can
be scheduled by the TFL system 100. That is, the user 102
may specify, for example, pre-defined time periods that
parameter readings should be taken for specific vehicles
within a fleet. Such pre-defined time periods can be hourly,
daily, x times per day, weekly, y times per week, monthly,
etc.

[0094] VI. Example Implementations

[0095] The present invention (i.e., TFL system 100,
onboard unit 130, control flow 300, and/or any part(s)
thereof) may be implemented using hardware, software or a
combination thereof and may be implemented in one or
more computer systems or other processing systems. In fact,
in one embodiment, the invention is directed toward one or
more computer systems capable of carrying out the func-
tionality described herein. An example of a computer system
700 is shown in FIG. 7. The computer system 700 includes
one or more processors, such as processor 704. The proces-
sor 704 is connected to a communication infrastructure 706
(e.g., a communications bus, cross-over bar, or network).
Various software embodiments are described in terms of this
exemplary computer system. After reading this description,
it will become apparent to a person skilled in the relevant
art(s) how to implement the invention using other computer
systems and/or computer architectures.

[0096] Computer system 700 can include a display inter-
face 705 that forwards graphics, text, and other data from the
communication infrastructure 702 (or from a frame buffer
not shown) for display on the display unit 730.

[0097] Computer system 700 also includes a main
memory 708, preferably random access memory (RAM),
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and may also include a secondary memory 710. The sec-
ondary memory 710 may include, for example, a hard disk
drive 712 and/or a removable storage drive 714, represent-
ing a floppy disk drive, a magnetic tape drive, an optical disk
drive, etc. The removable storage drive 714 reads from
and/or writes to a removable storage unit 718 in a well
known manner. Removable storage unit 718, represents a
floppy disk, magnetic tape, optical disk, etc. which is read by
and written to by removable storage drive 714. As will be
appreciated, the removable storage unit 118 includes a
computer usable storage medium having stored therein
computer software and/or data.

[0098] In alternative embodiments, secondary memory
710 may include other similar means for allowing computer
programs or other instructions to be loaded into computer
system 700. Such means may include, for example, a
removable storage unit 722 and an interface 720. Examples
of such may include a program cartridge and cartridge
interface (such as that found in video game devices), a
removable memory chip (such as an EPROM, or PROM)
and associated socket, and other removable storage units
722 and interfaces 720 which allow software and data to be
transferred from the removable storage unit 722 to computer
system 700.

[0099] Computer system 700 may also include a commu-
nications interface 724. Communications interface 724
allows software and data to be transferred between computer
system 700 and external devices. Examples of communica-
tions interface 724 may include a modem, a network inter-
face (such as an Ethernet card), a communications port, a
PCMCIA slot and card, etc. Software and data transferred
via communications interface 724 are in the form of signals
728 which may be electronic, electromagnetic, optical or
other signals capable of being received by communications
interface 724. These signals 728 are provided to communi-
cations interface 724 via a communications path (i.e., chan-
nel) 726. This channel 726 carries signals 728 and may be
implemented using wire or cable, fiber optics, a phone line,
a cellular phone link, an RF link and other communications
channels.

[0100] In this document, the terms “computer program
medium” and “computer usable medium” are used to gen-
erally refer to media such as removable storage drive 714, a
hard disk installed in hard disk drive 712, and signals 728.
These computer program products are means for providing
software to computer system 700. The invention is directed
to such computer program products.

[0101] Computer programs (also called computer control
logic) are stored in main memory 708 and/or secondary
memory 710. Computer programs may also be received via
communications interface 724. Such computer programs,
when executed, enable the computer system 700 to perform
the features of the present invention as discussed herein. In
particular, the computer programs, when executed, enable
the processor 704 to perform the features of the present
invention. Accordingly, such computer programs represent
controllers of the computer system 700.

[0102] In an embodiment where the invention is imple-
mented using software, the software may be stored in a
computer program product and loaded into computer system
700 using removable storage drive 714, hard drive 712 or
communications interface 724. The control logic (software),
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when executed by the processor 704, causes the processor
704 to perform the functions of the invention as described
herein.

[0103] In another embodiment, the invention is imple-
mented primarily in hardware using, for example, hardware
components such as application specific integrated circuits
(ASICs). Implementation of the hardware state machine so
as to perform the functions described herein will be apparent
to persons skilled in the relevant art(s).

[0104] In yet another embodiment, the invention is imple-
mented using a combination of both hardware and software.

[0105] VI Conclusion

[0106] While various embodiments of the present inven-
tion have been described above, it should be understood that
they have been presented by way of example, and not
limitation. It will be apparent to persons skilled in the
relevant art(s) that various changes in form and detail can be
made therein without departing from the spirit and scope of
the invention. Thus the present invention should not be
limited by any of the above-described exemplary embodi-
ments, but should be defined only in accordance with the
following claims and their equivalents.

What is claimed is:

1. A system for allowing a user to perform remote vehicle
diagnostics, vehicle monitoring, vehicle configuration and
vehicle reprogramming for one or more vehicles, compris-
ing:

(A) an onboard unit coupled to the data bus of the one or
more vehicles;

(B) an application server which provides the user with a
graphical user interface (GUI) in order to send and
receive data from each of the one or more vehicles;

(C) a repository database, accessible via said application
server, which stores information related to the one or
more vehicles;

(D) an onboard unit server, coupled to said application
server, which contains means to convert data between
a format understandable by the user using said GUI,
and a format understandable by said onboard unit
coupled to the data bus of the one or more vehicles; and

(E) a communications means, coupled to said onboard
unit server, for handling communications between said
onboard unit server and said onboard units located on
the one or more vehicles;

whereby said system allows the user to perform total fleet
logistics by facilitating vehicle parameter changes,
vehicle health tracking, and receipt of vehicle mainte-
nance need indications, thus eliminating the need to
physically bring the one or more vehicles to a repair,
maintenance, or configuration facility.

2. The system of claim 1, wherein the one or more

vehicles includes a combination of any of the following:

(i) passenger cars;
(ii) light trucks;
(iii) vans; and

(iv) heavy trucks.
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3. The system of claim 1, wherein said format under-
standable by said onboard coupled to the data bus of the one
or more vehicles is binary.

4. The system of claim 1, wherein at least a first portion
of said communications means includes the global Internet.

5. The system of claim 2, wherein at least a second portion
of said communications means includes at least one of the
following:

(i) satellite communications;

(i) code division multiple access (CDMA) communica-
tions;

(iii) time division multiple access (TDMA) communica-
tions; and

(iv) the Bluetooth® wireless communications.

6. A system for a vehicle onboard unit that allows a user
to perform remote vehicle diagnostics, vehicle monitoring,
vehicle configuration and vehicle reprogramming, compris-
ing:

(A) a central processing unit (CPU);

(B) user input/output (I/O) channel ports for receiving
communications from the user;

(C) a first application program interface means, executing
on said CPU, for extracting a command from said
communications received by said user I/O channel
ports, wherein said command includes information
specifying a vehicle and at least one vehicle parameter;

(D) vehicle input/output (I/O) channel ports for receiving
and sending communications to a vehicle data bus
located on said vehicle;

(E) a second application program interface means, execut-
ing on said CPU, for communicating said command,
via said vehicle I/O channel ports, to said vehicle data
bus thereby causing said at least one vehicle parameter
to be read or changed,;

whereby said system allows the user to perform total fleet
logistics by facilitating vehicle parameter changes,
vehicle health tracking, and receipt of vehicle mainte-
nance need indications, thus eliminating the need to
physically bring said vehicle to a repair, maintenance or
configuration facility.

7. The system of claim 6, wherein said first application
program interface means includes means for extracting said
command from one of the following types of communica-
tions received on said user I/O channel ports:

(i) satellite communications;

(i) code division multiple access (CDMA) communica-
tions;

(iii) time division multiple access (TDMA) communica-
tions;

(iv) the Bluetooth® wireless communications;

(v) USB; and

(vi) IDB.

8. The system of claim 6 wherein said second application
program interface means includes one of the following
application program interfaces:
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(i) SAE J1708;

(i) SAE J1587;

(iii) SAE J1939;

(iv) SAE OBD II; and

(v) manufacturer proprietary interfaces.

9. A method for allowing a user to perform remote
diagnostics, monitoring configuring, and reprogramming for
a fleet of vehicles, comprising the steps of:

(1) accessing a repository database in order to provide the
user with a list of specific vehicles within the fleet of
vehicles and a list of associated vehicle parameters;

(2) receiving, via a graphical user interface (GUI), a
command from the user, wherein said command
includes information specifying at least one vehicle
from said list of vehicles and one vehicle parameter
from said list of associated vehicle parameters;

(3) storing said command in said repository database
along with the time and date that said command was
received from the user;

(4) converting said command from a format understand-
able by the user using said GUI to a format understand-
able by an onboard unit located on said at least one
vehicle;

(5) sending said command, via a wireless mobile com-
munications system, in said format understandable by
said onboard unit located on said at least one vehicle,
thereby causing said at least one vehicle parameter to
be read or changed;

(6) receiving an acknowledgment of said command from
said onboard unit, via said wireless mobile communi-
cations system; and

(7) storing said acknowledgment in said repository data-
base so that the user may later retrieve said acknowl-
edgment using said GUI;

whereby said method allows the user to perform total fleet
logistics by facilitating vehicle parameter changes,
vehicle health tracking, and receipt of vehicle mainte-
nance need indications, thus eliminating the need to
physically bring vehicles within the fleet to a repair,
maintenance, or configuration facility.
10. The method of claim 9, wherein at least a portion of
said GUI is provided to the user via the global Internet.
11. The method of claim 9, wherein at least a portion of
said wireless mobile communications system includes at
least one of the following:

(i) satellite communications;

(ii) code division multiple access (CDMA) communica-
tions;
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(iii) time division multiple access (TDMA) communica-
tions; and

(iv) the Bluetooth® wireless communications.

12. A computer program product comprising a computer
usable medium having control logic stored therein for caus-
ing a computer to provide remote diagnostics, monitoring,
configuring and reprogramming for a fleet of vehicles, said
control logic comprising:

first computer readable program code means for causing
the computer to access a repository database in order to
provide the user with a list of specific vehicles within
the fleet of vehicles and a list of associated vehicle
parameters;

second computer readable program code means for caus-
ing the computer to receive, via a graphical user
interface (GUI), a command from the user, wherein
said command includes information specifying at least
one vehicle from said list of vehicles and one vehicle
parameter from said list of associated vehicle param-
eters;

third computer readable program code means for causing
the computer to store said command in said repository
database along with the time and date that said com-
mand was received from the user;

fourth computer readable program code means for caus-
ing the computer to convert said command from a
format understandable by the user using said GUI to a
format understandable by an onboard unit located on
said at least one vehicle;

fifth computer readable program-code means for causing
the computer to send said command, via a wireless
mobile communications system, in said format under-
standable by said onboard unit located on said at least
one vehicle, thereby causing said at least one vehicle
parameter to be read or changed;

sixth computer readable program code means for causing
the computer to receive an acknowledgment of said
command from said onboard unit, via said wireless
mobile communications system; and

seventh computer readable program code means for caus-
ing the computer to store said acknowledgment in said
repository database so that the user may later retrieve
said acknowledgment using said GUI;

whereby said computer program product allows the user
to perform total fleet logistics by facilitating vehicle
parameter changes, vehicle health tracking, and receipt
of vehicle maintenance need indications, thus eliminat-
ing the need to physically bring vehicles within the fleet
to a repair, maintenance or configuration facility.

#* #* #* #* #*
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