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IN THE UNITED STATES DISTRICT COURT
MIDDLE DISTRICT OF FLORIDA
TAMPA DIVISION

WIRELESS MEDIA INNOVATIONS, LLC,

.
JILY 711

Plaintiff,
V. Civil Action No. : —

PORTS AMERICA FLORIDA, INC., ,
JURY TRIAL DEMANDED

T4 cv\igA %T'S(a &PV‘S

PLAINTIFE'S ORIGINAL COMPLAINT

Defendant.

R O R R N O O A N

Plaintiff Wireless Media Innovations, LLC (“WMI™ or “Plaintiff™), by way of its
Complaint against Ports America Florida, Inc. (“Defendant™), hereby alleges as follows:

THE PARTIES

. Plaintift. WMI is a limited liability company organized under the laws of
Delaware with a place of business at 1209 Orange Street, Wilmington, Delaware 19801.

2. Upon information and belief, Defendant is a corporation organized under the laws

of Florida with its principal place of business at 1007 North American Way, 5

Floor, Miami.
Florida. 33132 and a registered agent at CT Corporation System, 1200 S. Pine Island Road.

2737

Plantation, Florida. 33324,

JURISDICTION AND VENUE

-

3. This is an action for patent infringement arising under the patent laws of the
United States, Title 35, United States Code. WMI seeks remedies for Defendant’s infringement
of WMI's U.S. Patent Nos. 6.148.291 and 5,712.789 (“the Patents-in-Suit™).

4. This Court has jurisdiction over the subject matter of this action under 28 U.S.C.

§§ 1331 and 1338(a).
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5. This Court has personal jurisdiction over Defendant by virtue of, inter alia, its
presence in Florida, having conducted business within the State of Florida and this Judicial
District, and having engaged in systematic and continuous contacts with the State of Florida, and
maintaining its principle place of business in Florida. In particular, Defendant is organized under
the laws of the State of Florida as a corporation, and has thereby purposely and intentionally
availed itself of the privileges of the protection of Florida State laws. On further information and
belief, Defendant regularly conducts business in this Judicial District and has purposefully used
infringing methods and/or services, thereby performing acts of patent infringement at its Hookers
Point Container Terminal facility in the Port of Tampa.

6. Venue is proper in this judicial district under 28 U.S.C. § § 1391 and 1400(b).

BACKGROUND

7. On November 14, 2000, United States Patent No. 6,148,291 (“the ‘291 Patent™),
entitled “CONTAINER AND INVENTORY MONITORING METHODS AND SYSTEM,” was
duly and legally issued by the United States Patent and Trademark Office. A true and correct
copy of the '291 Patent is attached as Exhibit A to this Complaint.

8. On January 27, 1998 United States Patent No. 5,712,789 (“the 789 Patent™),
entitled “CONTAINER MONITORING SYSTEM AND METHOD,” was duly and legally
issued by the United States Patent and Trademark Office. A true and correct copy of the *789
Patent is attached as Exhibit B to this Complaint.

9. WMI is the assignee and owner of the right, title, and interest in and to the
Patents-in-Suit, including the right to assert all causes of action arising under the Patents-in-Suit

and the right to any remedies for infringement thereof.



Case 8:14-cv-01894-CEH-EAJ Document 1 Filed 08/06/14 Page 3 of 69 PagelD 3

COUNT I — INFRINGEMENT OF U.S. PATENT NO. 6,148,291

10. WMI realleges and incorporates by reference the allegations of paragraphs 1
through 9 of this Complaint as though fully set forth herein.

11.  Defendant uses at least one terminal operating system and operative methods
associated therewith to monitor the locations and load statuses of containers at its Hookers Point
Container Terminal facility in the Port of Tampa.

12. At least by Defendant’s monitoring of the containers and trailers, Defendant has
infringed and continues to infringe one or more claims of the *291 Patent, either literally or under
the doctrine of equivalents, by using infringing systems and methods, without authorization, in
the United States in violation of 35 U.S.C. § 271, including, but not limited to, 35 U.S.C. §
271(a).

13.  The infringement of the '291 Patent by Defendant has caused and continues to
cause damage to WMI in an amount to be determined at trial.

COUNT II — INFRINGEMENT OF U.S. PATENT NO. 5,712,789

14. WMI realleges and incorporates by reference the allegations of paragraphs 1
through 13 of this Complaint as though fully set forth herein.

15.  Defendant uses at least one yard management system and operative methods
associated therewith to monitor the locations and load statuses of containers at its Hookers Point
Container Terminal facility in the Port of Tampa.

16. At least by Defendant’s monitoring of the containers and trailers, Defendant has
infringed and continues to infringe one or more claims of the *789 Patent, either literally or under

the doctrine of equivalents, by using infringing systems and methods, without authorization, in
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the United States in violation of 35 U.S.C. § 271, including, but not limited to, 35 U.S.C. §
271(a).
7. The infringement of the '789 Patent by Defendant has caused and continues to
cause damage to WMI in an amount to be determined at trial.
JURY DEMAND
18. Pursuant to Rule 38 of the Federal Rules of Civil Procedure, WMI demands a trial
by jury on all issues triable as such.

PRAYER FOR RELIEF

WHEREFORE, WMI respectfully demands judgment for itself and against Defendant as
follows:

a. An adjudication that Defendant has directly infringed one or more claims of each
of the Patents-in-Suit pursuant to 35 U.S.C. § 271(a);

b. An adjudication requiring Defendant to pay WMI damages adequate to
compensate WMI for its past infringement and any continuing or future infringement of the
Patents-in-Suit through the date such judgment is entered, costs, expenses, and pre-judgment and
post-judgment interest;

c. An adjudication that WMI’s Patent Infringement case is an exceptional case, and
awarding WMI attorneys’ fees pursuant to 25 U.S.C. § 285;

d. An accounting of all infringing acts including, but not limited to, those acts not
presented at trial and an award of WMI’s damages for any such acts; and

e. Such other and further relief at law or in equity as the Court deems just and

proper.



Case 8:14-cv-01894-CEH-EAJ Document1 Filed 08/06/14 Page 5 of 69 PagelD 5

Dated: August 5, 2014 Hit CLLER &

Christopher T. Hill  ~—"
Florida Bar No. 0868371

390 N. Orange Avenue, Suite 1610
Orlando, Florida 32801

Telephone: (407) 926-7460
Facsimile: (407) 926-7461

Email: chill@hrkmlaw.com

Attorneys for Plaintiff,
Wireless Media Innovations, LLC
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EXHIBIT A
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CONTAINER AND INVENTORY
MONITORING METHODS AND SYSTEMS

RELATLD APPHICATIONS

s patent application s wlated 10 US paent apphea-
ton Ser. No. 08 STYRSS filed Ang 280 1995 ssied s LS
Pat. No. 712789,

FIELD OF THL INVENTION

The present ive tion pertains generally to logistics meth-
ads ad svstems for acking and contiol of contaiuers,
shippirg racks and mventory. Moce paticularly, the inven-
ton perbinns 1o methods and systems which ereate andd
manntain an accurate record of the laciahion and movement of
containers, racks and inventory withi the boundaries and
between sites such s {actorics, assembly plants,
warchouses. shipping vards and freight switching (acilities.

BACKGROUND OF THE INVENTION

In 1he related application, 4 methoxd and system s
deseribed for monitoring the location and load status of
containers within the boundarics of a manufacturing or
shipping or warchouse facility. The invention climinates the
substantial cost of lecating containers within sprawling
shipping container reeviving vards, so that the contaer can
be readily brought 1o an assigied duck for unloading. The
present application focuses even more closely on the move-
ment and load statns of containers in transit and within yards
and production tacilitics such as automobile actories, and
describes unobvious enhancements and additions to the
container monitoring methods and sysiems which vield even
more accurite and delailed infonmation on the location and
status of containers, shippiog racks, and rupning inveotorics.
The deseribed enhancements reduce waste and incthciency
in the common shipping process from a supplicr (such as a
manufacturcre of pans), a carrier (such as a trucking or
shipping or treight forwarding company), a warchouse, and
an end customer who asscmbles pans together 10 make a
complete product.

Iracking of contamers m transit is well developed, includ-
g the use of satelhites and other clectronie iechnology to
obtain real-time data on in transit locations. Invenlory
accounting and management is also a well developed filed in
which the contents of very large warchouses are ascertain-
able 1o high level of detail at any point in lime. Areas which
lack tutal control vver the status and acoounting of goods
and the conveyances needed W move the goads are in yards
in which connainers are received at a facility, and in the
facilities. Without information on the location and lnad
status of containers at a facility, or an accounting for a
number of parts (especially small pans) within a faciliwy, a
manufacturcr or supplier or carricr has no way of caleulating
a current, real-time accounting of assets.

For cxample, in a typical sale and shipment of goods
Iransaction, a carrier may know from a satellite tracking
system that a container has reached a lactory, but does not
koow if the comainer has been emptied. partially empried,
reloaded, or the contenis of a reload such as racks. The
carrier’s “asset” in the shipping transaction is a bill of lading,
which be presents to the tactory upon completion of the
dehvery. Bt the ball of lading connot be pad upon unul the
delivery is complete. Thus the carricr must have information
on the load staws of the container at the factory. A supplier’s
asset is the account receivable for the goods delivered o the
factory. Payment of the supplier’s invoice may be condi-
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toncd upon nat only delivery of the goeds, but actual
asserbly of the gowds i a tinished product, Koown as
spand-an-production”™. The suppher’s assets mav also
wclude be considered o nclude any racks which must be
returncd 1o the supplier <o thal o subscquent shipmem ot
voads can be made In some cases the supplicr may in fact
own the racks and s therefore funiber interested in having
them retuened. 11 the supplice does not learn of an incorreat
retuen shipment of racks vatil a carrier arrives an the sup-
pher’s lacihiy, the supplicr (and possibly the customer) have
meurred o loss The customer’s
goods such as pans. To reduce or climinate the cost of
holdhing pans priar to assembly, the customer wanis 1o
receive the goods ideally cot unuil the 1ime at which they are
needded lor assembly, 10 wordinate this, the customer must
have intormation on the wransport of the goods 10 the Factory
by the carricsr. While just-in-time delivery of parts is a gl
coneept which can be applicd 10 some manulacturning
operations, it s not practical Tor all production. Therefore,
the customer incvitably cnrds up holding some parts on the
premises and is in cleet functioning as a warchousce. In
order 10 minimize the cost of this holding or warchousing,
the customer must know which goods have arrived in wineh
contaisers, and where the containers are located.

asset s of course the ondered

Another critical arca which is not addressed at all by most
logistics systems is that of racks which suppon product
within a container. In many respects, these racks, their
location, expected time of arnival oo return, and condition,
are just as critical and valuable as the products they carry.
Fur withoul racks, many products cansot be shipped. There
1s thus a need to track shipping racks, particularly on the
return irip to supplicrs, as closely as the shipment of product.

The prior art has also overlooked the logistical manage-
ment of relatively small pants such as fasteners or clectronie
components. Small parts are typically delivered in conain-
e of progressively sinaller size, from pallet o canon 1o
box. Holding a quantity of small parts greaier than s
mmedhately required Jeads 1o Josses within an assembly
facility. Thus a system is needed to track 1he deliver of small
parts containers and 10 monitor the running inventory in
comparison to completed production.

SUMMARY OF THE INVENTION

Ihe present invention provides methods and systems Tor
improved logistical controls over shipping conlainer
tracking, switch monitoring and load status, and real-time
total inventory accounting. 1o accordance with a fundamen-
tal aspect of the invention, a container monitoring system is
provided for accumulating and storing information va ship-
ping containers, including location and load status. The
system inchides a receiving arca for recciving contaiters 1o
be monitored by the system, the receiving arca within a
detined boundary within which comainer are 10 be moni-
tored by the sysiem, a comtainer entry point a1 the boundary
at which containers are adentilied by pre-existing identifi-
cation vodes which are recorded al the contatner cotry point,
a switching vehicle lor moving containers to and from a
receiving arca and 1o and from a facility within the boundary
according 1o instructions received from the facility, and
means for recording information on location and load status
of containers within the delined boundary, including infor-
mation on receiving arca identitication, and identitication of
contagners i desienasted slots within a receiving area.

The invention (urther provides computer means for geo-
crating reports on container arrivals at a facility. oumbers of
moves af a comtainer by a switching vehicle within a
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receiving arca, and locations and unloading acnvities of
contazers at docks ab g laciliny
The invention also provides o system tor monitorning and
locating containers within ¢ monitored network of container
shippicg wrmingds and destingtion Taailines, The system
eiables acatner o dentity the teoonnad o facloy within a
network at which o particular contaner 15 located, to Konow
where within a terminal or Tacihity & container s ocated, and
100 Know the Joid stains of a container within a ierminat of
facibity.
The mvention abo provides a virtual mventory tacking
svstem which yencrates real-time data on product shipmients
within contmc s in iransit, at a facility, and within a lacility

The tnvention alo provides a method and sysiem Tor
creating clectionic and paper secords of shipping tack return
activity from reloading o racks 1nto o contamer o com-
pleted retarn ol racks 1o a supplicr.

And, the invention also provides a metered warchousing,
and delivery system Tor production doven delivery and
contiol ol small sized iventory.

These and other aspects of the vention are herein
descnbed an particularized detail with reference 1o the
accompanyving Figures, the Figures being seprescatative of
but some of the varous wavs o which the prineiples and
concepts ol the vention may be caried oml,

BRIEI DESCRIPTION OF THL FIGURES

In the accompanying Figures:

FIG 1 s a schematic diagram of the basic operational
companents of one embediment of the container monitor
and control system (CMCS) of the present invemion;

FIG. 2 & a schematic diagram of the basic hardware
compoaents ol the Contamer Momtor Control System
(CMCS) of the present invention inclnding related
databases. management information systems and input and
communicitions devices:

FIG. X is an example of a container status ieporl generaled
by the contamer momtor and control system of the present
invention;

FIG. 4 is an example of an Lmpty Traillor Repot listing
only tratlor containors which are completely empty and
ready for ckparture from the premises.

FIG. § is flow diagram of certain processing steps of the
coptaiter moniter and control system ol the present inven-
tion,

FIGS. 6A-6¢" are representative screen displays gener-
aled by o computer program which performs certain func-
tions of the container monitor and control system of the
presenl invenhon:

FIGS. TA-TD) are examples of screen displays and dock
achivity reporis gencrated by a computer program which
performs certamn tunctions of the container monitor and
control system ol the present nvention;

FIGS. 8A-8B aic examples of screen displays and sum-
mary reports of contaner arrivals at & facility generated by
a computer program which performs certain lunctions of the
container monitor and control system of the present inven-
tion;

FIGS. 9A-9B8 arc examples of sercen displays and sum-
mary reports ol container swilching activity at a facility
generated by o computer program which performs cenain
functions of the container monitor and control system of the
present invention.

FIGS. 10A 108 are cxamples of screen displays and live
unload exception reports on container untoading activity at
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a Lactity gencrated by a computer program which performs
certain fupctions of the contames momtor gl contral sus-
temy ot the present invention,

FEGS. HIA HEF are examples of sercen displavs
reports on vontainer locatious, sdentities, aid lowd status
within parking slots within continmer waviving vaids, wen-
crated by a computer program which perlorms cortain
tunctions of the container monitor and control system at the
presen anvention;

FIGS. 12A-12D ae examples of sacen displavs and
reports pertaining o contamer locations at terninal within a
mumtored aetwork ol tacilities or terminals, genersted by a
compuler program which porforms cenian tunctions of the
container monitor and control system ol the present inven-
tion;

FEOGS. 13A-L3ID are flow diagrams ol o virtual mventory
tracking process of the present invention;

FIGS., 14A-14C are How diagrams of 1 process (or
reeording, verifying and producing clectionic and puper
records for return delivery of shipping racks in accordance
with the present invention, and

FIG. 15 is schematic diagram of a metered warchousing
and pans delivery process and systein in aceordanee with the
present invention.

DETAILED DESCRIPTION OF PREFLRRED
AND ALTERNATE EMBODIMENTS

FIG. | schematically illusteates one application of a basic
aspect ol the container and wventory monitoring system ol
the invention, within the confines of a facility bovndary B.
Afacility I' may be a factlory, warchouse sub-assembly plant,
treight transfer station, distribution center, or any other place
where shipping containers are loaded or unloaded. The
facility boundary B is the arca which surrounds or s
associated with the facility F. As used heretn, the e
“system” refers to the descnbed cquipment. hardware axl
software used to carry out the deseribed methocs ol con-
tainer and inventory monitoring, and to the apparatus and
cquipment used to operate the system, including compuler
hardware and software, peripheral dala input devices,
monitors, communications devices and  Iransportation
vehicles, shipping containers and shipping racks. In the
basic system shown in FIG. I, the system accumulates,
stores and disseminates information on containers C with
respect to the location of contmners relative 1o Tacility
boundary B locations within the facilily boundaries bu
outside the Tacility referred 10 as the receiving areas or vards
Y, and docks D which are designated entrances or doors to
a facility I, Entry 1o and exit from the facility boundary B
15 directed through and controlled by zate G. As Turther
deseribed herein, important time sensitive dala on containers
and conlainer loads which the system uses s collected at
entry points to a facility boundary B such as gate G.

As [urther shown in FIG. 1, cach recaving area Y s
assigned a unique designator such as Y1, Y2, cte. Each of the
docks are uniquely designated such as D1, D2, etc. Movers
of shipping containers, and cach shipping container is also
uniquely identitied by a code or number. For example. in the
trucking industry, each of the vehicles of carriers or shipping
campanies which move comainers are uniquely identified
by, tor example, an alpha “SCAT" code which may corre-
spond 1o the name of the shipping, company. Lach of 1he
conlainers are assigned an individual code (usnally numeric)
which is combined with the SCAT ade to identify cvery
carrier;container combination. This combination ol codes is
used o track containers and monitos carner performance.
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The svatem is readily adaptable o other modes of shipping
such as anter-modal shap rad frack contiuners, ur freiebt
conlairers. lankers, waste haulers, or any other tvpe of
shippitg container, With coded ideotitication of all careers
and contamers, control over tacildy bonndanes, and means
for revording status and location of containers within a
factlity boundary, 1he system has the basic framewaork for
compihng detaled data on the shipping process which can
be used by the Taciliy, suppliers and carricrs 10 oplimize
logistics.

The svstem monitors and records all container movements
and locations within the facilty boundanes B, For example,
when a container Cis deliverad by a carrier vehicle Vo a
facilny through gate G, its arnval date and ume is loaded
mio the system and 1t s located within a receiving, arca or
vard Y by mottve means S, The location of the container
within the yard Y is also recurded, as s the number ol times
the cortamer has been moved smce its arnival at the faciliny
boundzry B This data s translerred or madk available 1o the
computer system ol the tacility as further described below.
The movement of a container within the facility boundary B
or vard Y s referred 1o hercin s a “switch™ 10 is also
generally referred 10 in the shipping indusiry as a “spot™ or
sdrop™

FIG. 2 schematically illustrates an mtegrated svstem in
which the computer system of the contamer and wventory
monitoring svstem is combined with a compuler sysiem of
a Lacility Fo A container monitor and control sysiem (CMCS)
10 includes a central processing vnit 11 for recaving and
processing container-related data, a conlainer monitoring
swstem database 12, 4 virtual inventury database 13, one o1
more conlainer data snput lerminals 1.8 which may be locally
or remolely located from the CMCS 10, a CMCS monitor
15, communications links 16 10 remote computing systems
andsor data recciving, modules such as LD, facsimile or
e-mail or [nternet connections, remote container data trans-
ceivers 18, and one or more printers 20 for producing bard
copy reports of container data acquired and processed by the
CMCS 10 In one possible hardware arrangement of the
syvstem 10, o of imore container data input tenminals 14 and
montors 15 may be located at a gate or gates G for snpul of
data acquired from incoming and outgoing containers inlo
the CMCS 10, Many differenn 1y pes of data input devices
can be used in connechion with the system to input data on
carriers and containees. A human operator located a gate G
can input the dita as carrier/contaners artive. Other inpul
mcthods and devices include band held radios operated by
dnvers ol the switching vehicks S 10 communicate data to
an operator; REID 1ag amd reader 1cchnology, ulirasonic
detcetars, optical scanners or REF data communications
devices such as manufactured by ‘Texas Instruments and
Teklogia, or bat cade seaders such s the Telxon PTC 921 and
PTC 912DS. The awitching vebicles S are prcterably
equipped with remote terminal recepuion and display devices
which allow data input, data reception and real-tume display
on conainer Tocatians and switching or movement instruc-
tions.

The CMOS 10 s inlcroperable with other computing
systems such as for example a management information
system (MIS) of a tacility to which containers are delivered
(referred 10 herein as the st customer MIS 30™ or “cus-
tomer MIS”), andior an end or intermediale customer
(referred o herein as the *2d customer MIS 60™), and,or an
MIS of a comtainer carrier business (herein “camicr MIS
407). As vsed herein, the term “customer” relers 10 a
recipient of goods from a supplicr, as delivered by a carier,
The customer may be a warchouse, freight forwarder.
subassembler, tinal assembler or seller of the goods deliv-
ered.
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As further <hown in FIG. 2000 a prefersed embodiment of
the invention the CMOS 100s conmmonly hinked wath o paaat
or customer MIS 30 and container carricr MIS 40 for cross
exchange of comamer and inventory data. OF course. con-
nechons could also be made 10 addinonal MISs and o
databases 10 further expamd the accessiulity ol container
data compiled by the CMOS 10, An MIS tvpueally includes
asetof computenzed data collection. analysis and reporbing,
tools which support business decision processes, cluding a
database accessible by o compuier programmud with data
amalysis and reporting soltware 1o generate informational
reports.

Atypical container monitoring sequence is now described
with reference 1o the physical arcangement of FIG 1 and the
monitonog hadwae and software Ceserilied above with
reference 10 FIG. 20 As a contamner C (pulled by & camner
vehicle V) approaches gate Gool faciity b, the carnier and
cantainer identifying indhicia on the vehicle (for example a
SCAT code) which is input 10 the CMCS along with a
corresponding container number which appears on the exie-
rior of the comainer, along with the time ot arrival. The
recorded tine of arrival ol u container stars @ retention time
clock to accurately micasure the total amount of time a
container is relawed on the premises of the destination
facility such as faciliy I This information s cntical 1o both
carricrs and customens. Container retenlion times recorded
by the system clearly identity for carriers containers which
are¢ held for excessive amounts of time. Cuslomers, 1.¢.. the
ultimate recipients of the container contenis, who must pay
carriers for excess retention lime of containers can use the
nformation provided by the system 1o independently venly
charges from carners for cxcess retention.

In a preferred method of the mveation, the carnier/
container combination of data for cach arriving contamer
has been transmitted between the carrier MIS 40, supplicr
MIS 50, and the customer MIS M, in the form of an advance
shipping notice (ASN) prior 1o the arrival of the container,
so that as the carrier and container are identificd and inpu
to the CMCS upon arrival at faciliny F, and this informanon
transmitted {rom the CMCS 10 the customer MIS and or
carnier MIS, the svstem pecloms the function o} comn-
nicating confirmation that a particular container has acthually
ammived at a destination. Once such contirmation 1s provided,
the system continues 1o monitor the container aboul and
within the premises of facility F.

Bill of lading information may also be transmitted from
the carricr MIS to the customer MIS concerning cach
container, so that conlirmation of arrival ot the container (by
identifying the carricr and container number only) is sufli-
cient 1o enable o customer MIS o specilically idennfy, {or
cxample, parts which have amnived on the premises and thus
available for assembly. Although it is nol necessary tor the
conlainer momtoring system 1o know the specitic contents of
any particular container (as represented by an accompanying
bill of lading), it is information which can be readily input
to the CMCS (either by the carrier MIS, customer MIS, or
through CMCS input terminal 14) 1o enable conlirmation ol
delivery of specific contents-identificd containees. In vther
words, data ol the contents of any container can be stored
and associated with camricr/contamer identifications within
the CMCS as an alicrnative or addition 10 the data conicms
of the customer or supplier MIS.

Shipping rates and cummlative charges assocnted with
bills of lading may also be entered in the CMCS. This data
may be correlated with an independent accounts payvable
program (for example cesident io a customer MIS) whereby
payments from a customur 1o a carricr can be authorized by
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the data from the CMCOS. By this method, paviments o
carnters are made only for contamers goods which have
actually been seceived or unloaded on the customer’s pre-
mises. Similarly, carers canuse the delivery conlinmation
data provided by the svstem 1o geperate bills 10 customers
with actual contirmation that a particular delivery has been
made

As alternatives o monitoring Jocation andd status of spe-
ciiic contents ol contaners (Which i« contemplated by the
mvention). one method ol the mveabon 15 o monitor the
load status of any given container by using designations
stuch as “tull” or “truck load”, “partial load™ or “emply™.
Load designation conventions can be used such as labeling
all incoming containers as “Twll™ in the CMCS (regardiess of
whetlier a container is actually Tull) and all outgoing con-
tainers “empty”, based wpon indications trom the customer
who is gesponsible lor unloading the container. “Parhial
loads™ arc also identificd hased upon information from the
customer that a pachicular container, only partially unloaded,
is 10 be removed from a dock and returned at a later ime.
Without the designation of such a container as a “partial
load”™, the customer would have no cllicicnt way of
re-locating the container when the remaindes of the parts aic
needed, or of monitoring that the container still had parts in
i and should not be allowed to leave the premises unnl
cmpty. All such load status data is input 1o the CMCS in the
manners deseribed lor iransmission, by facsimile, clecironic
mail or through an Internet or world wide web 1o the
customer MIS and carriee MIS. Carriers are thus immedi-
ately notificd when containers are empty and available Tor
pick-up.

Also monitored by the system is cumulatise load data for
all incoming and outgoing containers for aony  particular
premises or facility. By tabulating total number of container
loads. the system Keeps running figures on shipment volume
within a premises This data is then compared 10 known
capacity values 1o evalwate and‘or forecast facitity unliza-
tion. One example of applicability of this aspect of 1he
invention is 0 a land il faaliy wherein containers are
monitored by loads 10 cominvously caleulate remaining,
capacity of a land fill.

Associated with load status and comainer contents is data
on part-carrying rachs which i inside containers. In certain
applications of the system, monitoring of racks is equally or
cven more important than monitoring containers for the
reason that certain pans cannol be carried in containers
without specially adapied racks. For example. parts such as
automobile engines cannot be shipped without empty racks
being returned from an autorebile assembly plant 10 an
cogine plamt. Comainers which hold such racks are therelore
specially identtied in the CMCS so that as such containers
are completely unloaded, amd empty racks placed back in the
container, the container is specially identitied as, for
example, “racks outhound”

A contamer vehicle V or swilcher S drops the container ¢
n a receiving arca Y outside or within facility boundarics B.
The location of the initial drop off point is confirmed by
communication from a remole container dala transceiver 18
operated by personnel on the facility premises, such as a
shunter driver. for immediate input to the CMCS. This
begins the pattern of constant and immediate updating of
container location and status by the CMCS 1o the customes
MIS which enables the customer MIS to lacate shipments
without any scarching or dclay. The customer pravides
instructions on which containers are needed at which docks,
i.e., switching instructions. Switching instructions may be
generaied by the customer MIS and delivered o operators of
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the switchers 8 or transmitted o the CMCS for commumi-
caon o swiichars S via remote data transeavers 18
Switching instructions are carricd out by operators
swilchers S which, 1o the example of a tucking operaton,
hook-up to a container such as w teolor and move i om a
reeciving arca 1o the speciticd deck The iorms “contamer”
amd “trailer” are uwsed synenymousdy herein: The new Lwa-
tion of the container 1s again ceported 1o the CMUN o 1he
torm ol a dock or gate number for updating of data on that
container in the CMOS database. The amount of time the
contaner emains at the Jdock s connted i the i,
retention time clock.

Subsequent container switching instructions received
Teon the Paeility, tor example o cemuove o container tron i
dock and retum it to a yard, are sumbarly conveved and
excamted by swilchers S and reported tor npdating, 1he
CMCOS databasc. The data of conrse includes the lecation of
the comainer. Load siatus of a comainer is alse updated
according to information provided by the customer. For
example. a container which is parnally unloaded and then
wstructed 1o be returoed 10 s eceiving o holding arcs s
noted in the system as a “parhial load”. The container is thus
reachly identiiable when insinicied to be retrned W cons
tinue unleading. Tn the instance where a single container s
swilched between a vard and dock or docks muliiple times
before leaving the premises, the system records cach swiich-
ing operation. This information is usciul 1o the custonmer to
identifly excessive switching which indicates production or
distribution process incllicieney. Beciuse the system con-
tlinwously tracks the location and stats of all containers on
lhe premiises al all times, calculations can be made 1o
determine available capacity for receiving additional con-
winers. ‘This includes caleulations for one time deliverics
such as to land fills.

Once a comainer is completely empty and returmed 10 a
yard, itis recorded in the CMCS database and reported to the
carrier as empty and ready for departure from the premises.
ln order 0 commuoicate all of the data acquired by the
CMCS relative 10 comanner Jocation sud status, including
arrival and retention Gmes and load status, the system s able
In generale repords of container achivity in any  destred
format for the benefit of all customers and all carriers
delivering containers to customers. For example, as repre-
sented by FIG. 3. a “Detail on Hand™ report 100 may be
generated by the CMCS in any particular tormat such as
columns and rows in which carniers and containers are listed
with accompanying status data such as date and ume ol
arnival, vard location and load status 1n column 1 are histed
czrricr identifications such as SCAT codes lor trucks. Col-
vmn 2 identifies cach carrier by tull or abbreviated name.
Column 3 lists the date of arnval ol cach container. and in
column 4 is listed the time of arrival. In column 5 is listed
the dock or duocks al which o conlaioer is or was last
unloaded. And in colwnn 6 the current yard location of each
container 15 Listed. In columm 7 s noted e status of the
conlainer load, which may include notations cmpiy racks
such as “racks outhound”. Column 8 lists the container
number which carresponds 1o the carricr. And column 9 is
provided for coiry of load-specitic dala such as contents
identification and quaniities and any other load dzia as may
be included on, for cxample. a master packing list. The load
specific data s critical 1o customers who pay suppliers on a
“paid-on-production’” system whereby suppliers are paid
only upon asscmbly of paris into a tinished product. By
knowing that a certain shipment of parts actually arrived at
the plant, and that the comainer leltihe plant in an emply
state, the system provides the customer with independent

N
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verification for authorizaion of pavmens o supphers. The
load speatic data may turther wclade data on racks 0
containers. Sinev @ load of racks will have a freighi bill
identilyving the number ad tvpe of tacks and destination, all
ol this information can B readily aput 1o the CMOS, anl «t
forth in colunm 9 of the repori, o expedite the retam of
empiy racks 1o a pans producton faaility.

The report of FIG 3 is organized by carrier over a period
ol calendar days. Othier report formats which the system may
generate mayv be according to centain vards or receiving,
atcas, tmes of anival, unloading, docks, containes vumbers
for cenain camners, or load staws. For example, report 124
as depected i PG 4, s compiled as an “Lmpty Trailer
Report” listing only traler containers which are completely
empty and ready fer departure from the premises. This type
of report is most valuable to carriers wanting to retrieve
contairers from the customer’s premises as soon as possible.
The repurt is also valuable to the customer for verifying
over-retention charges by carriers. In this format, the carrier
and containers are wlenutied 0 column |, the unloading
dock in column 2, the corrent yard location in column 3, and
the initial load type in column 4. A “packing list” column §
is provided for entry of specific data on the contents of a
container as described above. The figures in column 6
represent a total amount of time a container has been on the
premises from the e of argival to the ume the ceport was
generated. And column 7 is provided as a llag ficld for nme
measurements in column 6 which indicale contamners “past
duc™ for pick up.

FIG. § schemancally illustrates one processing llow tor
moniloring containers 10 accordance with the invention,
which steps may preferably be performed by an appropri-
ately programmed computer such as the CMCS. The com-
puter program generates screen displays for presentation on
a connected monitor o an operator ol the system. The sereen
displays provide graphical or spread sheet type furmats for
cniry and ventication of container data, and control menus
for accessing dilferent 1ypes of information on comainers in
the systiem.

Jhe process begins al siep O, procecding 10 step 100 1o
determine areival of a contamer Step 200 insures that cach
arriving contaiier s uniquely identified by the system.
FIGS. 6A-6C are representative of types of screen displays
which may be generated by the CMCS computer program
for input and display of comainer information at a CMCS
monitor. For example, a screen display such as FIG. 6A
provides a format lor a cantainer identification header 10 be
created al step MW, The header is used as a virtual data
cnvelope by and through which all daa rclevant o an
identificd container is accessible. transferable, manipulable.
An araival record is created at step 400, Siep 500 is provided
to accommodate containers which must be immediotely
“spotted” o moved o vard or duck, for example based upon
mtormation received fiom the customer MIS identifying

“hot” loads. In licu ol an immcdiale spot, amving conlainers 58

arc spotted to a vard at sicp 600 and the header record
updated at step 700 with yard location, which may also
include a subdesignation of a parking spot within a yard.
FIG. 6B is a trailer spot update input screen display. At siep
1000, loaded comainers are summoned 10 a receiving dock,
based upon instructions reecived from the customer, the
header record lor the summoned container located at step
1100 such as by inpuiing conlainer identilication via the
input screen display of FIG. 6C, with inicrmediate crror
correction steps 1200 and 1300, and a container spot or
transfer performed and similarly updated 10 the system at
steps 600 and 700. Containers departing from the premises
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are monitored at siep TH which again requises locanng the
cortesponding header recond at step FSHY voscreen dispian
of FIG. 6C, wath cior correction tor no dita mateh at steos
1600 and 1700, the departure of contmners inpat
upelatedt 1o the system st sieps I800 andd 1980 By poctonm.
ing these steps in connection with the CMOS programnied
1o follow and prompt users through the sequence, aad by
coatrolling the plant entry points and premuses, the sysiem
maitais accutate tecords of idemtilication. locanon mkl
load status ob all containers on the preaises and the ameunt
of ime contners arc on the premises

nd

The invenuon funher provides detailed formation on
dock usage and avalability for a given tacility. P anfor-
mation is very valuable to managers of the Tacility o cnable
analvsis of Jock wsipe, aud 0 sehedule meonnng Joads,
pacticularly “hot” laads or live unloads wineh procead hom
a 2ate dircaly 160 0 dock for ustan-nme dehivens, or 1o
coordinate dehivenes to arnve withan a schodulod wandow off
time. Dock usage dircetly vorrelates o production or ware-
housing activity within a facility, because cach dock s
located nearest 1o an assigned task within the faciliny. When
a particular dock is cecupied by o container, s ctitival o
know which is the next nearest available dock. As shown in
[F1G. 7A, the systiem produces a real-time Dock Avalabality
Report 701 which nimericatly Lists cach dock at o Daciliny in
columns 702, tollowced by carrier and container identitica-
tion codes in columns 703. The Report 701 is gencrated from
the data received trom drivers or the switching vehucles S on
containers dropped at a dack. The report 701 can be dis-
played within a switching vehicke on radio frequensey opee-
ated hand held devices or on the display of an on-board
compuler.

By recording every container drop or move 1o every dock,
the system can further generate variows Dock Management
Repotts as shown in FIGS. 7B-7C. FIG. 7B is & Cuarricr
Dock Activity Report 710 which, for a given canrier, such as
“LEHM™ in ficld 711 on a given day, such as “1204 977
fiekd 712, shows the 1otal number of contamers brought to o
dock in nicld 713 and from where they came (c.g.. from a
yard, from another dock, or direct arrival); 1otal number of
comainers removed from or left at docks in ticld 714, the
load status of contaimers renoved Trom docks i nickd 718,
The load status may be partial, empty, conpty racks or vther
such as a “hive unload™. The total number of ditferent types
or switches or movements of containers for the day arc
recorded in field 716,

As shown in FIG. 7C, the sysiem funther gencrates a
spectlic dock activity repont 720 for a particolar dock and o
particular carner. The specitic dock is identilied in ficld 721,
An “In Dock Time™ tickd 722 records the date and tme of
armival of a container a1 the dock. An kit Dock Time™ hicld
723 records the date and time of depanture of the container
from the dock. A ~Dwell Time™ ficld 724 records the total
time in minutes that the container was at the dock. A
“Trailer” ficld 728 records the idemification number of the
container, which i this cxample is 3 trailer. And & Carner™
tield 726 1dentifies the camner. Field 727 records the mbound
and outhound load slats. Ficld 728 records the identity ol
the arigination and destination yards.

The dock activity report can assist the facility manage-
ment by appropriate allocations of manpower to docks for
unjoadiog and loading operations.

FIG. 7D is a “lhive nnload™ report 730 which records all
trailers which were taken direatly to docks tor unloading
upon arrival at a facility. The tive unload dock is identified
in ficld 731. The “In Dock Time™ is recorded in ficld 732, the
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“Exit Dok Time™ in ficld 7330 1he ~Dwell Time™ in tickl
734, the ~Trnder” or contamer denntier i field 735, and
“Cardier™ identitication in tick) 736, Repont 730 assists the
lacility management in measuriog the performance of car-
riers and logistics providers, as “hive unloads™ represent the
most cllicient delivery scenariv in which the cargo arrives at
a poin: or window in ume in which it can be aceepied
directly e the taciliy

Iram the repart 720, o carrier knows exactly when s
containers reached o doch and how long cach contamer
remained ot a doek Tor unloading, and whether it was
completely or partially unloaded. This information is used (0
compile a bill 10 1he facility owner for over-retention of
containers. in excess of an agreed amount of time allotied for
unlvading. The facility owaner uses this report 1o confiom that
balls for over-retention charges are accurate. The facility
owner ¢an also use this report to identify incthciencies 1o
unloading, aperations or inaccurale timing of justain-time
manufaciuring operalions. For example, if a particular dock
or group of docks are more active than others, or occupicd
for longer times than others, it may indicate that more
workers are needed at those ducks 10 expedite unloading.
The daily gencration of reports 710 and 720 can be auto-
matically faxed by the system (o both carriers and lacility
management so that appropriate logistics adjustments can be
made. Altcrnatively, both carriers and a facility may access
reports from the CMCS by appropriate connection, includ-
ing via e-mail or the Internet, as described in connection
with FIG. 2.

For managers of a facility where thousands of conlainers
are arriving and deparnting cach month, it is advanlageous to
have data on trends in comtainer arrival. This information is
used o identify delivery windows, or o alter delivery
logistics. It1s especially uselul for uming just-in-time deliv-
crics. FIGS. 8A and i 1ogether are an example of an Arnival
Count Report 801 which shows containcr arrivals by hour
for cach day of a month. The days of the month are listed in
column 802. The hours for cach day are listed in the colomns
803 10 the right of column 802. Total container arrivals are
set forth on line 804, and the average number of containes
artivals per hour on line 805. Oo FIG. 8B, licld 806 scts forth
total and average numbers of container arrivals for cach day
of the week for a speciticd month. Field 807 sets forth 1he
total number ol arrivals per hour, per day of cach week for
a specified month. And fickl 808 sets forth in summary form
the average number ol arrivals per hour, per day of cach
week for a specified month.

The system also records total number of switches per hour
per day, as shown by the “Switch Count Report”™ 901 in FIG.
9A. Column 902 lints the days ol @ specified month, Col-
umns 903 are for cach hour of the day, with totals in the far
right column 4. The system operator can use this infor-
mation to plan for stafling of switching vehicle operators,
and 10 detail billing hased on per switch or spol operations
In the ~“Swiich Count Summary Reports”, FIG. 9B, the
system total number of switches per day of the week for a
selected month in fickd 908, and average number of swilches
per day of the week for a sclected month in field 906. The
1otal pumber of switches per hour per day of the week is set
forih in ticld 907, and the average number of switches per
day per honr of the weck in ficld 908.

The system also generates a “Live Unload Exception”
report 1001, shown in FIG, WA, Because the sysiem knows
fram an advanced shipping notice (ASN) that a particular
load is intended 10 be a “live unload”, which means thal the
container is 1o be delivered directly 10 2 dock without being
first switched or placed in a vard or holding arca, any contact
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with such a container by a switcher S of the sysiem auto-
matically records the contaner situs as a0 “hive uoload
exveption” The carricr s idemtiticd i Dield 002 Tt
container i~ kkentitied in ek 1003, The dae and teme ol
arnval s adentificd in Gicld 03 The date and time of the
“First Move™, the tme the swatcher S contacied the con
tainer which triggercd its cotry into the Dive Unload Excep-
o report, is recarded s fich) IS, e nwnber of moves
are recorded e tickb 1006 This coubld be several moves
betore the comamer s cmplicd. The date and time ot
departure is recorded m ticlkd H07. And the Toad stanis s
recordedd in field 1008,

For any contamner wineh appears on the 1 ive Unload
Exception report 108, a Deta] Page report TOHE shown in
FIG. 10B is accessible. Field 1011 includes the carrier and
container identificr, load status, the Tact that it was originally
mended 10 be a hve losd but resulted ina hive unload
exception, and the vard location: Ficld 1012 ecords the date
and time of cach of the cvents i conection with the
excepted container, nclnding the date and tme of arnsal,
last move, immediate Tax for nobhication o the carricr or
container owner, relained or put into detention, unload,
loading or partial loading of racks (commencement of
loading), completed reload and depaniure. Field 1013 pro-
vides a running history of contaner acuvity including a
securd of the date, tme, yard, duck, type (of load), arrival/
departure (AD).

Just as the information on dock availabilits is valuable, so
is information oo utilization of the various vards sunround-
mg a facibty. To iis end. the system provides a Slot
Availability” reports as shown an FIGS. HA-1 wiich
provide realtime information on container identtication
within cach (parKing) slot in cach yard monitored. FIG. 11A
is one graphic form of a vard slot availability repont 1101,
wherein various vards are identilicd in the et side column
FL02, and yard slots acrass the upper line THO3. This creates
a matrix i which a comtaner location can he adentified
graphically, by for exampie the asteesk symbal, The corre-
sponding detailed information on the selected comainer is
displayed below in line THM, including the vard name, row
and slor designation, carricr and container identincation
cade, and load status.

Altcrmatively, as shown in FIG. 11B, a ~Yard Sclection
Screen™ 1106 lists vard dentifiers in column 1107, and the
vard names in column 1108 Sclection of o vard ideonificr
trom column 07 takes the user w0 a “Row Sclection
Screen”™ 1 shown o FIG. 11C Selection of a row from
column 11H on screen 1 1akes the user to the “Slot Detail
Sereen” 1112 shown in FIG. 110, Within a frame 1113 arc
designators 1114 for cach of 1he slots (¢.g.. 1-20) within the
selected row. Next to each of the slot designators 104 are
the carricr/container identificrs for the comtainers present in
those slots. This procedute is most uselul where the general
location of a container is known. When the location ol
conlainer is to known at all, a «carch tuncuon is provaded on
cach of the screens THA6, 1110 and 1112 nat cxample, by
pressing, F5, the user is taken to a “Find Trailer By Trailer
Number™ screen 1116 shown in 1F1G. HE. A wailer number
is entered and the system switches 10 a “Trailer Quick
Summary Screen” 1118 shown in FIG. 11 Field 1120 of
screent 1118 displays the load status of the coutainer, the vad
location, the row designation within the vard, the slot
number within the row, and an wlentilicr (¢.g.. KKS) ol a
driver of a switching vehicle which placed the container in
that Jocation. The identification of the switching vehicle
driver is panticularly advantageous 10 operators of the
system, to be able 10 dispateh the correct driver 10 retrivve
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a container within the driver’s assigned vards or rows, The
“Tradder Quick Snmmiary Screen”™ TR can also be accossed
by selecting a highlighted trailerscontainer identificr on the
“Shot Detadl Sereen™ TH2 of FIG. HD. A user can inove

about the *Slot Detarl Sereen™ HIIZ by the use of cusor kevs 5 a0 comment field m the contianes status

OF &4 mousc.

Containers are commonly tracked in transit by satellites or
other clectronic signaling and tracking devices. In transi
vpe tracking systems are macro o the seose that they know
whether a comtainer s at powt A or at pomnt B, or ata Jocanon
butween poits A anct B, but they do not know the locahon
or load status of a container within point A or point B. Such
information is critical to carriers to be able o time deliveries
1o coorchnate with production, to know immehiate availabnl-
Iy of comtainers, e koow the contents of rctuing contain-
cis such as “racks outbound™, and 10 have enouch informa-
non o compile a real-timesrunning accounting, ol a stapping
business as further deseribed below

‘The use of radio trequency identitication (RU1D) tags and
readers, as produced for example by SAM*Y™, Jnc., enables
rapid acquisition and updating of container location and
status. The equipment typically includes a card or 1ag on
which is ¢ncoded carrier and container identification data.
Tag or vard readers are located at facility boundaries such as
wate GG, or in yards or at docks 1o automatically idemily
comainers. This instantancously luads the container lucation
data into the CMOCS 10 (FIG. 2). Automated container data
input can alternatively be accomplished by the use of
magnchieally encoded cards and readers, or scannable bar
code lags.

When the lag or card readers of a group or netwaork of
facilitics are all clectronically linked 1o the CMCS 10, a
carricr MIS 40 which is linked to the CMCS can obtain a
real-ume location of every container which has been auto-
manically read into the system. For example, & carner or
supplict connects to the CMCS by private or other connee-
tion such as through the World Wide Web. the user enters
an 1) number 10 gain access to the system In one
cmbadiment, the system generates a mapping screen 1200,
shown in FIG. 12A, which displays a geographic territory
which encompasses all or some of the carrier’s terminals,
and facilitics at which containers are monitored. Ficld 1201
ol screen 1200 05 a container search input 10 locae a
containet al any onc of the monitored sites. Onee a container
number is input, the system progresses to display the site at
which the input container is presently located, such as sereen
1205 shown in FIG. 12B, and in ficld 1206 displays the sitc
location name, arrival date and time, and a request 1o view
a history archive file, which may be displayed such as ficld
1013 of FIG. 10B. In other words, it provides an archival
Istory ol the specilicd container at the specilied site, e,
when it arnived, how many switch moves have been made,
how many and which docks it has been at, and the load status
between each swilch move and the current load status,

Ihe syslem uses a similar approach to perlonn contatner
audits of sclected facility or ierminal sites. For cxample, as
shown 0 FIG. 12C, a site display screen 1208 geographi-
cally displays cach of the facility and/or terminal sites
monitored by the system, and includes a site or terminal
search lield 1209. When the name of sile is entered, the
systein progresses to screen 1210 showa in FIG. 12D, which
displays i fickd 1212 a listing of all conainers preseot at the
selected site. A particular container can be selected from
licld 1212 for detailed archival data on ihat container in o
form, tor example, such as field 1013 of FIG. 10B. One ilem
information which may be included in this ficld for any
particular container is a note or comment on the maint-
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nance status of o container Sinve the switching vehicle
oparators and loadees unloaders ob the contamer ave ample
apportunity 1o fnspect cach contimer handled, ey can
wput any obscoved damage o manicnanee requireeni o
thes cnables
rolling maintenance program wherehy a carnicr can plan for
delivery o a comaner oo maintenanee faciliy based upon
a known repair necd. OF course, the contiper sk site data
can be altieenatively displaved o ditferent formats which
may ool include a graphical reprosentation.

With the desenibed real-ime data on contamer bocation
amd load status acquired by the system. & user such as a
carries or supplicr has coough intormation to derive a virtual
mventory at cach stage of & supply chan. As desenibed with
icferarce 1o FIGS. E3A-13D. the supplv cliain logistics
Iracking starls with g customics o consigiee 1clease ot a
productpart order at step 1M an FIG LA The supplier
makes ananternal check ol inventorny a1 siep L2 and pocs
1o production sieps 1303 sud LM i production is required
0 order lo establish supplicr mventory at step 1308, A
“Supplicr” as identitied in the boxes, may be cither the
original manufacturer of ihe gowmds speciticd in the release
vrder at step 1301 or o distabutor who phvsically ieeeives
goods trom a manulactuier or sepresents a manufaciuer as
a sales agent and processes orders or the mannfaciirer The
supphicr pulls product from invemtory st stcp 1306 and loads
il on a conveyance at step 1307,

Animportant picce of inacrent data s created at this point
with respect 1o shipping racks. As known in the industry, the
term “racks” refers 10 any type of packaging or support
device which holds a part or multiple parts for secunre
shipmem within a container. A rach may be something as
simple as a carton, bux or pallet, or a complex steel stuciuee
which supports an engine or other subassembly of 1 product.
In most instances, products cannol be shipped without a
specitic corresponding, rack

Ihe type and number of parts loaded lor convevance will
mdhcate the tyvpe and number ol racks equired 10 be on the
shipping comainer. Similarly, the number of parts can be
caleulated from pant size, pallet size, box or carlon size,
whether the pallets, boxes, cartons are siackable, and 1he size
of the comtainer in which the parts are being carricd. All such
datia may be resident in the CMOS database 12 (FIG. 2).

At siep 1308 on FIG. 13B. the supplicr generales an
advanced shipping notice (ASN) Tor transmission o the
customet. The ASN includes the pant number, supplicr code,
release order, purchase order pumber, quantity shipped,
destimation and estimated tme of arnival (L'TA) at the
consignee’s or customer’s Facility. When the carrier depans
from the supplier at step 1309 the shipment is noted as “in
transit”™ at step 1310, The ASN is clectromically trensterred
to the consignec/customer at sicp 1311 The ASN s loaded
wito o virtwal inventory database 13 inthe CMOS (FIG. 2)
atstep 1312, Addinional data resident in the virtwal mventory
database may 1nclude the location of the supplicr and the a
calaulated ETA based on that location, associated carricrs
and type or size of containers. and rack information. This
data may be redundant, related or in addnion 10 the dma
supplicd by the ASN. The inventory s “virtual™ in the sense
tha: the CMCS knows that it is scheduled 10 become
mventory prioe 1o its physical arrival, as o result of receipt
of the advance shipping natice (ASN). When the shipment
physically arrives at the site at step 1304, the recerding of
the carrier and container 113 as deseribed above ereales a
“virlual inventory” record at siep 1318, This inventory is
“virlual” in the sense that although o is physically at a
tacility, i.¢., in 2 comainer which is sitting in a vard or on a
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pier nest o buslding which is the assembly or ransler she.
s aear  mventory because it s oot nsede the bmbding, or
groupeid together with like parts ina storage or assembly line
spol but s nopetheless accounted Tor by the system

The physical arnival of a conainer at step 1314 s cotered
mto the CMOS at step 1316 (116G 13C). By matching the
conveyance arrival data (carrier and container 1)) with ihe
ASN dara reccived from the carrier, the CMCS performs a
svstem-to-system audit veritication at step 1317, and is able
o nolily the customerconsignee of any discrepancies al step
1318 A carricr may query the CMOS virtual inventory 13 a
step 1319 by entening the ASN data tor o particular ship-
ment. This prompts the system 1o search the vinual inven-
tory ASN files for preduct maich ar siep 1320, and 1©
generate @ conveyance report at step 1321 based upon
accurate matches of ASNsvirtual inventory data.
Stmultancously, at step 1322, multiple conveyance product
matches are converted 1o tolal product so that the consignec
can he alerted 10 overstock and:or overshipment of prochiet,
and thereby eeduce turther purchase order or release from a
blankct purchase onder.

When the conveyance or container is unloaded at step
1323 (FIG. 13D) i becomes consignee/customer “in facil-
ity” inventory at step 1324, The unloading is noted by the
swilching, operations described above. The svstem hen
purges the corresponding ASN ouce the comaines is noted as
(fully) unloaced or reload status ot step 1325 With the
shipment completed, the system is able 1o produce a con-
veyance life eyele report at step 1326, and record the report
in an archive al step 1327,

The advantage of the described virtual inventory aspect of
the system is that 1t provides real-time data an all inventory
regardless of its location, i.e., in transit, at a facility, or in a
facility. This is the only way to keep an accurate accounting
of the 1otal real time value of the supplier’s, carrier’s,
business, and customer’s bustiesses. The victual joventory
aspect of the invention is thus a method 10 assist a custom-
er’s management in inventory control. ‘The customer can
“view” all inventory(whether physically in stock or not) less
all inventory commitied 10 production or delivery as “real
inventory™. Customer savings are realized from invenlory
reductions (ic., a reduction of carrving cosis including
interesl, insurance and taxes), the possible climination of
oltsite storage taciliues, or the need to rent or build addi-
tonal space, potenual reduction i required warchouse
space and the associated costs, and avoidance of safery
issues involved with warehousing of excess inventory,
including insurance, worker's compensation and related
liigation.

The ordinary payment procedure of customers, such as
automobile manufacturers, is to pay for parts delivered only
upon proof of reeeipt. The proof of receipt is ordinarily abill
of lading which accompanies the shipment. A bill of lsding
15 a receipt which a camner gives o a supplicsshipper for
goods maven 1o the carrier for delivery. The bill of lading
cvidenees the contract between the shipperisupplicr and the
carrier, and can also serve as a document of titke creating in
the person possessing the bill ownership of the goods
shipped. The bill of lading is ordinarily presented 1o the
customer upon delivery of the shipment by the carrier. This
proceduse is complicated by the following ciscumstances, a)
where the container is left at the customer's yard for some
period of fime before it is nnloaded, b) where the cusiomer
and supplicr agree that payment for the goods will not he
made unti) the goods are unloaded (completely) into the
customer’s facility, or ¢) where the carricr must return the
comainer with racks which belong 10 the customer or the
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supphive OF particular miportioiee i the information on
“racks outbonnd” (RO) from o faciliy, as this impacis
directly on the future Fow of pans 1o the Tacitay.

Complex paper-based sistems Tive been devised 10 con-
tirm receipt and unloading of goods, and reloasding of racks
(eorrect an number and tpor te eturming, conbancs
However, any misplacement or oversight of any of the
documems required 1o record the cach of the necessary
actions o be taken with any given container corupts the
system and wltimately results in a) 3 loss ininventory to the
customer, or b) substantial exira expease 1o the supplice 1o
corredt eoors i rack setuons. A supplicn s just as terested
n receving hack the correet ivpe aod number of racks as s
the customer i receiving the correct tvpe and number off
patts. Forwithout the conect racks, @ supplicr can deliver o
more parts

Ihe present ivention provides an o improved method amd
system tor verifviog and decument accurale rack setum
withoot total eliance on o muhiple copy paper chain. As
deseribed with reference 1o PIGN 14A-TH0, at siep 1400 a
facility worker such as o Hft dnver ecloads an empticd
container such as o trailer with relumable racks. A rack
return reload sheet (RRRSY s tilled ouar step 1302 The
rack retorn reload sheet is based on MMDT and a rack 1D
matiix acquued at step 1403, and @ Jdock number, SCAC
coxde, trmler number, rack wentiticr and quantity acquired at
step 1. The rack reload sheet is Taxed 1o the facility gate
G (F1G. 2yt step 1408 Tor cotry into the CMCS database at
step 1406 and veriticd ar Step 1407, The rack retuen reload
sheet data s also fed 1o the customer MIS 12 ai siep 1408
and “booked” for payment at step 1409. The data from the
rack retomn reload sheet s loaded into the CMCS at step
140 The CMCS then marches the dana o the MMDT rack
1D matnx data resident i the database at step 14110 11 ths
wlormation matches then the system produces an electronic
bill (of lading) at step 1412 tor matchung with the corre-
sponding container a< it leaves the facility houndaries
through the gate. This clectronic bl of Jading is also
transferred to the customer MIS 30 or 60 a1 step 1413 10
provide thitt system with the latest rack returmn data. Rather
than relying on e carrier’s bill of Lding and rack return
wformation, the system bas gencrated 2 bill based upon
mtormation receved from the person who reloaded the
contamer with emply racks, and cross-checked that infor-
mation with the MMDT and rack 1) dwa.

Wilh refereace 1o FIG. I4B, as 4 rack-carrying conlamer
arnives a1 the facility gate, the comainer pumber is entered
mio the sysiem (manuwally or automatically) at step 1414,
The system nolifies the operator at step 1415 that the
container is “racks outbound™ and asks i an cutbound
billing memo (e, a bill of Luding) is w be printed. 11 the
billing meimo is requested at step 1416, the system, knowing,
the return destination of the racks, automatically caleulates
atstep 1417 an estimated tme ol arnval (LTA) based upon
data on mileage, average speed, DOT regulations, supplice
business hours, plus an X" hours butler time. All of this
information is calculated from data resident in the CMCS
database. The request for an outbound billing memo at step
1415 updates the containes to “depart” status at step 1418,
and the billing memo data s avtomatcally faxed 10 the
caraer at step 1419, and to the supplicr at step 1420, with the
caleulated ETA. A hard copy of the billing memo is printed
at the gate at step 1421 and banded 10 the carnier driver al
step 14220 The container depans at step 1423, and the
customer’s record of rack e is updated with the actual
te and date of departure at step 1424,

As shown in FIG. 13C, the detailed tracking of rack
retuens continues all the way back 10 the supplier. I the
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carner driver meas the caleulated LTA, at siep 1425, (e
supplicr “arnives” the contamer at step 1428 by notfving the
CMOS, electronically or by telephone. I the comtainer does
not arrive at the supphics within the ETA, the carrier drive
notities the supplicr at step 1426 ot the delav, and the
supplicr adjusts the container ETA in the CMCS m saep
1427, 11 the container does arrive on time (step 1428) 1he
CMUOS is notilicd ot step 1429 and the record 1s archined
The customer rack return record is updated by the CMCS ot
step 1430, The record ar step 1429 s the completion of o
delivery transaction from the supplicr’s perspective, as the
timely return of the racks is an absolute prerequisite 1o future
shipments.

‘To confirm that the correct type and number of racks have
bren returned in ihe anived comanter, the container contents
15 physically matchzd against the record of the bilhing memo
(generated at step 1421 a0 FIG 14B) a step 14310 1f there
15 o chserepancey, the supplice posis the disercpancy to the
CMCS at step 1432, the CMOS database is updated at step
1433, and the customer’s rack return records at step 1434 11
the container contents match the biiling memo, the rack
retura iramsaction is both completed and verified, a1 which
point the entire record can be putged from the CMCS at siep
1435.

In one further aspect of he invention, described with
reference to FIG, 15, a method and system (o thned,
sequential parts delivery to a manufacturing Tacility s
provided. In the mass assembly of complex products such as
automobiles, thousands of parts arc needed at certain times
and locations within a facility. ‘The quantity and timing of
parts requirements is set by the manulacturer. for example
by a weekly schedule. Timed delivery ol relatively Jarge
parts, such as engines and bady pancels, directly from o
supplicr 10 the manufacturing facility is accomplished
through the desenbed use of ASNs and container momtonng,
within the facility reeciving yards: However, for small parts
such as fasteners (also generically referred 1o as “standard
parts”™), this approach is not practical. Small parts arc
therefore typically shipped io bulk quantities which exeeed
present production reguirements and are therefore simply
held within the manutacturing lacility. This commonly
results in substantial losses of excess small parts waiting for
assembly. In one particular industry, this “holding” of parns
and the resultant Josses is estimated to add 13% 10 the total
cost of the pars.

The present invennion climinates the asynchronous deliv-
cry of small parts to a manufacturing facility relative to
current production by providing a metered warchouse from
which small pans are disiributed to the manufacturing
facility in quantitics which correspond to curzent (daily and
weekly) production. As shown in FIG. 15, a metenng
warchouse 1500 receives parts from standard parts manu-
faciirers 1502 delivered by carners 1804, The carriers 1504
used by the system are preferably closely atfiliated with the
manufacturers of the standard pans, with establish “maost
cllicient routes™ from the manutaciurers 1502 1o the ware-
house 1500. The warchouse 1500 is preferably in relatively
close proximity to a manufaciuning facility 1506 where the
standard parts will be assembled 10to a finished product or
component.

The warchouse 1500 may have on hasd a mingmum
quantily of standard pants lor maoulacture of a certain
product, based on current trends in manufaciuring pace and
capacity. Many warchouscs are operated under invenlory
management programs which adjust inventory based upon
projected requirements. Although such systems reduce over-
stocking of parts. they do not address the manufacturer’s
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probleny that arises from the delivery of a nunimum quantay,
such as g canton, to the rality, whien only oue box of pans
Lo the carton wil] e usad o the dav's o week's produc-
bon The losses ¢ the manifactires occur wath the pans
fEmmnming 1N Uie carlon, awaiting asseembly

In the present sovention, when the warchouse  15(H)
receives a0 build onder hiom the manulsctoring Faciliy,
speaitving the exact sumixr ob pans icquned tor a produc.
bon un A metered” Joad 1SOR s assembled 0 the ware-
honse and dobvercd tothe facihty 1506 by metered pans
conveyance 1SHL The metered load may inchide an exact
quantity of parts required Tor production for o single or
multiple shilts, ene day, several davs, a4 week or several
weeks or more, Records of the metered load are matched o
the build vrdees. Withio the manufactuing asscanbly there
are assembly zones. ¢ Zone AL Zone B, Zowe Cete. The
metered load 1508 s loaded onto the parts conveyance 1810
according 10 a sequence in which the zones ab the facility
will be reached. This aspect of the system s critical in
connection with a manufacturing lacility which may be
many acres e size, with substantial distances between
diop-oll points (dock<) to tie different zones. The load 1508
1s dropped at the designated zones i sequence. The timing
of the metered load delivery can be matched to a production
schednle 1o accomplish st-in-time delivery. The deliverics
are communicated o the manutactoring facility, e.g. through
the CMCS, so that the facility has a running record of parts
on hand. Each of the zones is then audited periodically o
verily that the cutrent zone patts iventory corresponds with
campleted production mos.

he nvention has been deseribed in terms of certain
preterred and alternate embodiments which are representa-
live of only some of the various ways in which the basic
concepts of the invention may be implemented. Certain
mulificanons or variations on the implemeniation of the
wventive convepts which may occur 1o those of ordinary
skill in the an are within the scope ol the invention and
cquivalents, as detined by the accompanying claims,

What is claimed is:

L. A computerized system for monitoring and recording
location and load status of shipping containers relative 1o a
Lacility with an associated vard defined by i boutlary within
which comtasners are 10 e monitored by the system, and a
controlled entey poant 1o the boundary, the svsiem compris-
ng

means for reeording identification codes of containers

which enter the boundary,
means for communicating and recording information on
movements, location and load status of comainers
within the boundary in response 10 movement and
changes in location and load status of containers made
according (o instructions received from the lacility,

means for generating reports of recorded information on
locations and load status of connainers within the
boudary, and

means for generating reports on container locations and
load status relative 1o designated docks associated with
a facility.

2 The system of claim 1 wherein the reponts on contziner
locations and load status relative 1o designated docks asso-
ciated with a facility are presented as dock availability
reports which list a plurality ol dack designations and an
identitication code of a comainer associated with a desig-
mated dock.

3. The svstem of claim 1 wherein movements of contain-
ers within the boundary are recorded in the form of a carrier
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dock wenvity report which displavs a qumber of containers
located at 4 dock of 3 facility dunng o designated day, o
startig pomnt ol a contamer prior to ammving at a dock, a load
status ol the contamer as it was removed from a dock. and
a number of switches of container during, the designated day

4. The system of claim 1 wherein movements of contain-
ers within the boundary are recorded in the form of a dock
activity report which for a designated dock on a designated
day recards an adentity of @ container brought o the dock,
an inbound load status of the containes and an cutbownd load
status of the contaner, an in dock tumic and an exit dock time,
andd a dock dwell ime.,

8. The system of claim I whercin movements ol contain-
ers within the boundary are recorded in the form of a live
unload report which records the date. time. dwell time and
ientilication of comainers which imove from an catry point
ol ihe bovadary 1o a dock.

6. The system ot claim 1 whereimn movements of contam-
crs withm a boundary are recorded inthe torm ol an arnval
count report which records a 1otal number of containers
arrived to a facility per a specificd ume period.

7. The system of claim 6 wherein the arnval count report
records a total number of containers artived W a Facility per
day.

B. The system ol clam 6 wherein the arrival count icport
records an average number of containers arrived 1o a facility
per day.

9. The system of claim 6 wherein the arrival count report
records a total number of containers arrived to a lacility per
hour.

10, The system of claim 6 wherein the arrival count repan
reconds an average aumber ol containers arrived o a tacility
per hour.

I The system of claim 6 wherein the arrival count report
records an average number of containers arrived to a tacility
per hour per a twenty-four hour period.

12. The system of claim 1 wherein the arnval count repon
reconds a wial oumber of comainers arrived o g Facility per
Liour per day.

13, 'Ihe system of claim 1 wheremn the arnval count report
recordds an average number of containers arrived 10 a tacilny
per hour per day.

14. The system of claim 1 wherein movements of con-
tainers within a boundary are recorded in the form of @
swilch count repont which records a wonal number of con-
tainer switches per a specilied period of 1ime.

15. The system of claim 14 wherein the switch count
report includes a tolal number of swilches per day.

16. The system of claim 14 wherein the swilch conm
repont includes an average number of switches per day.

17. The system of claim 14 wherein the swilch count
report includes an total number of switches per hour per day.

I18. The system of claim 14 wherein the switch count
report includes an average number of switches per hour per
day.

19. The system of claim | whercin movements of con-
tainers within a boundary are recorded in the form of a live
unload exception report which records a container
identification, date and time of arrival, daie and time of tirst
move, number of moves, date and time of departure, and
load status.

20. The system of claim 19 wherein the live waload
exception report funther comprises a detail page repornt
which inchides an archival history of switching and load
status of a designated container.

21. A method for using & computer 10 monitor usage of

one or more docks associated with a (acility. wherein the
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usage volves the proscice of absenee of g container at
doch, the method of comprising the stops ol

(a) secording the presence of an dentilicd container at a
particular identitivd dock.

th) recordmg, the alsenee of an dentihcd contamer at a
partivakr identibicd dock.,

areport wineh weotilies monitoted dochs
and adentitics contamers present at wlentitivd Jocks,
and abso dentifies docks gt whinch o container s absent

22 The methad of claaim 21 further comprising the slep off
preducmg o dock availability report which nnmerically lists
one or more dacks of a factiy and wlentifies & contamer
present at the identfied docks amd o carrier associated with
the identibicd conlainers.

23 The ancthod of claim 21 furthier comprisimg the Sieps
of producing 4 report for 1 selected dock which indicates a
sl number of contaners bronght o the selected dock
during, a speviticd ime peried.

24. The methad of ¢laim 21 further comprising the step of
producing a repon for a selected dock which indicaies a total
number of containers femoved from the selected dock
during o specitied time periul.

25 1he method of claim 21 furthier comprising the step of
producing a report for selected docks which indicates a tolal
number of eonmtainers kAt at the scleeted docks during a
speciticd time period.

26."The method of claim 21 tunher comprising the step of
praducing a report which indicates a load status of comain-
ers removed from identificd docks.

27. The miethod of claim 26 wherein the load status is
selected from the group consisting ol paaial load, empty
load, empiy racks, and live unload

28. The method of claim 21 (urther comprising the step of
producing a report which indicates a tonal number of
switches for an identified container before or alter the
container is brought to an identificd dock.

29 The method of claim 21 Tusther comprising the step of
producing a dock activity report Tor a panticular dock which
ndicates the date and time of armival of an dentified
container at the dock, the date and time of depantare of the
container from the dock, and a total time the container was
at the dock.

30. The methad of claim 29 wherein the dock activity
seport further includes the identity of a yacd from which the
wentitied container was moved to the dock, and the identity
of a yard 10 which the container was moved from the dock.

31. The methad of claim 21 wherein the report produced
is a live unload repon which idemtifies containers which are
taken directly o0 an identificd dock upon arrival at a facility
and which further indicates an IN DOCK TIML, an EXIT
DOCK TIME snd a DWELL TIML

32 A mcthod of generating a live unkiad exception seporl
for monutonng containers mtended to be unloaded at a dock
of 2 facility upon arnval at the facility withont being tirs
placed in a yard assaciated with the facility, but which were
switched ai least once before arriving at 3 dock, the method
comprising the steps of:

() sdenufying hive unload comtamers lrom information

reecived by an advance <shipping aotice.

(1) recording a date and tme of arrival of an identificd
bve unload container,

(¢} recording a date and time of contact with the live
unload container by a switcher which flags the con-
tainer as a live unload exception, and

(d) recording a total numbker of switches of the container
before the container arrives at a dock.

(¢) producicy
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33. The method of claim 32 further comprising the sieps
of recording the date and vime of departure and loag status
of a live unload exceplion container.

34, The method of claim 32 funther comprising the step of
recordding for the live unload exception repon for an iden.
tilicd carrier and container a1 keast one ol the flems selevted
fram the graup of: load stalus, vard location. <ate and limw
of swilches, arrival, Jast move, relentionsdetention, unlvad,
loading or partial unleading of sacks, comploted reloxd, or
departure.

22

& A mthod of monitoring receiving vards lor shipping
ners with respect o dbe presence and location of
containers within a yard having a plurality ol slols whercin
cach slot is sdapted to hold s keast one container, the method
compesing the steps of provid graphical represenlation
ol a recaving vard including idemitied slows within 1he yaxl
and ideatily g ome on more comainens associated with the
slentiliced shls, wherehy location of containers within a yaed
can be determined.
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CONTAINER MONITORING SYSTEM AND
METHOD

FIELD OF THE INVENTION

The present invention pertains gencrally to sysicms and
methods for data acguisition and information managemcat
and. more pasticularly. to data acquisition and information
management systems for uacking the location and status of
moveable objects.

BACKGROUND OF THE INVENTION

Information is critical to cvery business. Businesses can
increase efficiency and profitability by acquiring and making
usc of greater amounts of information. In highly dynamic
businesses such as shipping and continuous assembly
manufacturing, the value of information is inversely pro-
portional to the age of the information. With the advent of
the computer. information acquisition. management and
usage has dramatically improved in all areas of human
activity. In many areas. poteatially valuable information
which is readily available is not gathered and used o the
cxtent possible. simply because no one has devised ways to
acquire. manage and usc such information.

Modern manufacturing procedures require product
assembly parts to arrive just-in-time at assembly facilitics to
reduce or eliminate parts inventories. This requires discrete
wracking of loads and pans amiving at a manufacturing
facility. and of pant-carrying racks lcaving the manufactur-
ing facility. all within different types of shipping containers.
Despite the many improvements in internal manufacturing
efficicncy. the critical parts supply delivery system has not
been improved much beyond simply dropping a shipment at
the door of a factory. This approach leaves production
management personnel with the task of locating shipments
and parts outside of the factosy to coordinate final dclivery
of a shipment at a very specific location (dock or entry door)
1o a plant. In common shipping practice. reccivers of goods
carried by containers have only a bill of lading as a record
of amival of the goods at a destination. Even when the
information from the bill of lading is recorded or otherwise
transferred within an organization, the physical location of
the goods identified by the bill of lading is not generally
known or tracked or monitored once the container leaves the
point of entry onto plant premises. This practice leads to the
difficulty of locating shipments and parts which are located
on the premises of a manufacturing or assembly facility but
without any information other than that the shipment has
arrived.

SUMMARY OF THE PRESENT INVENTION

The present invention overcomes these and other diffi-
culties of container monitaring and of methods and systems
of the prior art used to collect and manage shipping and
container information. The present invention provides a
container monitoring system which is an all-encompassing
wacking system capable of tracking any identifiable con-
tainer from a point of departure to a point of destination and
rcturn, or to a subsequent destination. The system and
mcthod of the invention provides real time data on containar
identification. location and load status. In one embodiment
of the invention. the container monitoring system provides
a computerized container tracking system which. with
proper communication between suppliers, provides the
interactive parties of supplicrs. shippers. carriers and cus-
tomers with twenty-four hour live data on container Jocation
status including but not limited to: country. state. county.
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2
city, address, specific location within an addsess, aisle at a
specific address, slot or space number in a specific aisle.
ocean. lake, river. port of cntry. railroad tcrminal. airport.
airport gaie. elc.

In addition to container location status. the container
monitoring system provides twenty-four hour live informa-
tion to all interactive partics on the load status of containers
such as “full”. “‘partial load™ or “cmpty”. In accordance with
the inveation. this information can be used to automatically
create schedules for container retrieval from delivery sites.
With appropriatc container and shipper identification, the
container monitoring system of the invention accumulates,
segregates and itemizes in reports amounts duc shippers
based upon data acquired. processed and stored by the
system. The system uses this information. in combination
with an accounts payable program to authorize payments 1o
shipping companics with all necessary shipping data asso-
ciated with each payment.

The container monitor system of the inveation further has
the ability to provide quantity controls and projections of
capacity status for storage arcas for containers. The system
can fosecast and prevent container capacity problems for
particular storage or receiving areas based on infermation of
expected delivery dates of coatainers. The system thus
provides information nccessary to allow customers. shippers
and cagriers to adjust respective scheduling in order to avoid
insufficient capacity and/or cxcessive container retention
problems.

In conjunction with the ability to track and forccast
container capacity at a given location, the system can further
track and forecast container load capacity by monitoring
volume, spacc and/or weight capacity at receiving areas such
as warchouscs and land fills. The system identifies the
shipper. transportation vehicle identification number and the
quantity or volume of the shipment. This information. when
calculated using container capacity levels, can be used to
project the uscful lifc of a delivery site such as a landfill
based on contractual or estimated delivery of recorded
shipment volumcs.

In accordance with another aspect of the inveation. a
shipping company. knowing the volume andfor weight
capacity of containers. can integrate information provided
by the system with accounts receivable and billing programs
to create efficient. verifiable and accurate billing statements.
Shipper’s accounts receivables andfor employce payrolls
can be prepared in accordance with the invention by corre-
lating identificd containers with subcontractor invoices or
designated employees so that invoices and payrolls are paid
only upon confinmation of actual delivery of the identificd
container(s).

In accordance with still another aspect of the invention.
the container monitoring system uses a data warchouse
model which permits other networked computers pro-
grammed in pon-commoun languages to reccive data
acquired and processed by the sysicm for maximum distri-
bution and usage of system data.

In accordance with other aspects of the invention. a
variety of communications medjums can be used to update
the data in the system including but not limited to telephone.
sadio and portable RF scanners. Personnel responsible for
physical movement of containers within a container receiv-
ing area are instructed as to the initial location of containcrs
and instructions as to final destination (unloading points) for
containers. and lhe container movement personnel subsc-
quently communicate to the system operator all movement
of containers and load status. In order to insure accurate
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transmission of container movement and load status data.
container movement personnel may be equipped with dala
verification modules in the form of. for example. RF scan-
ners which scan and record bar coded information which
may include container identification aumbers. container
locations. load status. scat codes or other identifying sym-
bols of a carrier. Once such information has been input. the
data verification module updates and carrects any defedts or
deficiencics in the information.

These and other aspects of the invention are described
below in particularized detail with reference to the accom-
paaying Figures.

BRIEF DESCRIPTION OF TUHE FIGURES

In the accompanying Figures:

FIG. 1 is a schematic diagram of the operational compo-
nents of onc embodiment of the container management
system of the present invention;

FIG. 2 is a schematic diagram of certain computing
hardware and peripheral components of one embodiment of
the container monitoring system of the present invention;

FIG. 3 is an example of a container status repost generated
by the system;

FIG. 4 is another example of a container status repon
generated by the system. and

FIG. § is a flow diagram of processing steps of the
container monitoring system of the inveation. and

FIGS. 6A—6C arc representative screen displays of a
computer program which performs the container moaitoring
process of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 schematically illustrates the basic physical com-
ponents of one application of the container monitoring
system to, for example, the mavement of containers C
(pulled by a carrier vehicle V) amiving, moving about. and
departing from the premises of a manufacturing or asscmbly
plant P having physical boundaries P, As used herein, the
term “system™ refers to the described method of container
monitoring. and to the equipment used to execute the steps
of the system. In this cmbodiment, the system accumulates.
stores and dissemipates information on coplainers with
respect 1o the location of containers relative to plant bound-
aries Pp. locations within the plant boundaries but outside
the plant refared to as receiving areas or yards Y, and docks
D which are designated cutrances or doors to plant . Entry
and exit to and from the plant premises is directed through
and controlled by gate G. As used herein. the term “system™
refers to all of the methods and apparatus of the invention
used to move and moniter containers and to record. store,
manipulatc and transmit data relative to container monitor-
ing.

FIG. 1 is representative of only the most basic physical
arrangement of a plant and container receiving/shipping
facility with which the system of the invention may be
applied. For cxample. as further detailed below. the system
is readily adaptable to facilities having complex geographic
layouts. multiple plants with multiple docks and multiple
entry and exit points with gates. receiving areas or yards.
off-site container holding areas. One example of such adap-
tation is further illustrated by FIG. 1 wherein an off-plant
premises remoate receiving area RY is provided with its own
gate RG. In this type of arrangemeat the physical controt of
the system over conlainers destined for interface with the
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4
plant is extended beyond the plant boundaries Py without
affecting the information acquisition and management on
containers still remote frum plant premises. As will be
apprecialed, in any adaplation the system is not limited by
the type of facility or container. or by the modc of transport
of containers.

As further detailed in FIG. 1. each receiving area Y is
assigned a unique desiganator such as Y1, Y2, . .. etc. which
may be associated with a dock D or group of docks also
uniquely designated such as DJ. D2 cte. Carricrs (mcaning
the entitics and vehicles used to convey or move containers)
are uniquely identified by. for example. SCAT codes as used
in the trucking industry. and truck trailer pumbers such as
the six digit truck container numbering convention used in
the United States apd the seven digit numbering convention
for inter-modal type containers. To monitor other types of
containers such as inter-modal ship/rait/truck containers, air
freight containers. or any other type of shipping container, a
similar carrier/container numbering or coding system. For
example. an electronic envelope may be created to track a
single container which may be carried by different carriers
in different modes such as ship. train. truck or aireraft.

Once the receiving areas Y of the plant premises and the
plant entrances (docks D) are uniquely designated, and all
incoming carriers and containers are uniquely labelled. the
system has a basic framework for moniloring. corapiling and
providing information for cfficiently locating and control-
ling movement of coatainers from point of origin to poini(s)
of destination and within plant premises. as further
described below.

The systemn monitors and records all container movement
within the plant premises by tracking locations of containers
made by container moving means S within the plant
premises, for example. from the gate G to receiving areas Y.
from remote receiving area RY to receiving areas Y. from
receiving areas Y to plam entrance docks D and back to
receiving areas. In the case of wheeled contaimers such
motive means $ may include tractors or trucks commonly
known as switch trucks or trailer jockeys or shunters. The
shunters S perform the 1ask of physically moving containers
to desigoated receiving areas Y or docks D according to
information provided by the system and by the operations
management of the plant as further described below. In other
applications. shuntcrs S may be rail-based cngines. mobile
cranes or hoists. aircrafi. watereraft. of fixed conveyer
systems. or any other mechanical motive system operative to
physically move a container and/or container contents from
one location to another.

Other physical facilities to which the systcm may analo-
gously be applicd include. for example. a land fill wherein
the dumping areas of the fill constitutc recciving areas
within premises boundarics accessible through a gate or
gates: a shipping port wherein ship docks constitutc gates to
receiving areas proximate the docks, and the container
moving means are cranes which unload the ships; or a rail
yard with adjacent warehouses or holding lots. wherein
cotry 1o the yard is controlled by track switches which act
cssentially as gates and the warchouses or holding lots serve
as receiving areas. Air freight containers can be similarly
monitored by the system by tracking camier and flight
identification numbers at an arrival airport. gate numbers
and warchouse-type receiving areas of containers.

FIG. 2 schematically illustrates certain container infor-
mation gathering, management and usage communication
and computing cquipment such as computing hardware and
software connected and programmed for use with the physi-
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cal arrangement of a plant and/or container shipping opera-
tion or any operation involving movement of containers. A
container monitoring control system (CMCS) 10 includes.
for example, a central processing unit 11 such as a main-
frame or microprocessor for receiving and processing
container-related data. a container monitoring system data-
basc 12. one or more container data input terminals 14 which
may be locally or remotely located from the CMCS 10. a
CMCS monitor 15, communications links 16 to remote
compuling systems and/or data reeeiving modules such as
facsisnile or E-muail facilities. remote container data trans-
ceivers 18. and one or more printers 20 for producing hard
capy reports of container data acquired apd processed by the
CMCS. In onc possible hardware arrangement of the system.
one or more container data input terminals 14 and monitors
15 may be located at a gate or gates G for input of data
acquired from incoming and outgoing cortaincrs into the
CMCS 10. One form of data identification and input is by a
human operator at terminal 14. Other methods and apparatus
used by the container monitoring system for data transfer to
and from CMCS 10 include band held radios such as
Motorola Model HT 1000 which may be operated by drivers
of switching trucks S to communicate to an opcrator at
terminal 14 positions and status of containers for input of
such data to the CMCS 10. Another type of data input and
confirmation device which may be used with the system is
a hand held optical scanner or RF optical scanner such as the
PTC 912 and PTC 912DS products of Telxon, Inc. which
may be programmed lo read bar codes on containcrs.
Alternatively. remote terminat devices with a data display
and input keypad. such as used in taxicab dispaich. may be
provided in the switching trucks S.

The CMCS 10 is interoperable with other computing
systems such as for example a management information
system (M1S) of a facility to which containers are delivered
(herein. “1st customer MIS™ or “customer MIS™), and/or an
end or intermediate customer (herein *“2d customer MIS™).
and/or an MIS of a container carrier business (herein “cartier
MIS"). As further shown in FIG. 2. in a preferred embodi-
ment of the invention the CMCS 10 is commonly linked
with a plant ar customer MIS 30 and container camier MIS
40 for cross exchange of contaiper data. Of course connec-
tions could also be made to additional MISs and/or data-
bases to further expand the accessibility of containcr data
compiled by the CMCS 18. As well known in the business
management and computing arts. an MIS generally includes
a set of data collection. analysis and reporting tools which
support decision making needs. A computerized MIS gen-
erally includes a database accessible by a computer pro-
grammed with data analysis and reporting software to gen-
erate informational reports to management personnel,

A typical container monitoring sequence is now described
with reference to the physical arrangement of FIG. 1 and the
monitoring hardware and software described above. As a
container C (pulled by a carrier vehicle V) approaches gate
G of plant P. the carrier and container identifying indicia on
the vehicle (for example a SCAT code) which is input to the
CMCS along with a corresponding container number which
appears on the exterior of the cootainer. along with the ime
of arrival. The recorded time of arrival of a container starts
a retcntion time clock to accurately measure the total amount
of time a container is retained on the premiscs of the
destination facility such as plant P. This information is
critical to both carriers and customers. Container retention
times recorded by the system clearly identify for carriers
containers which arc held for cxcessive amounts of lime.
Customers. i.e.. the ultimate recipients of the container
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contents, who must pay carriers for excess retention time of
containers can use the information provided by the system to
independently verify charges from carriers for excess reten-
tion.

In a preferred method of the invention. the carrier/
container combination of data for cach arriving container
has been transmitted from the carrier MIS to the customer
MIS prior to the arrival of the container. so that as the carricr
and container are identified and input to the CMCS upon
arrival at plani P. and this information transmitied from the
CMCS to the customer MIS and/or carrier MIS, the system
performs the function of communicating confirmation that a
pasticular container has actually amived at a destination.
Once such confirmation is provided, the system continues to
monitor the coptainer about and within the premises of plant
|

Dill of lading information may also be transmitted from
the camrier MIS to the customer MIS concaning cach
container. so that confirmation of arrival of the container (by
identifying the carrier and container number oaly) is suffi-
cient to enable 1o customer MIS to specifically identify. for
example, parts which have arrived on the premiscs and thus
available for assembly. Although it is not necessary for the
container monitaring system to know the specific contents of
any particular containes (as represented by an accompanying
bill of lading). it is information which can be readily input
to the CMCS (either by the carrier MIS, customer MIS. or
through CMCS input terminal 14) to enable confirmation of
delivery of specific contents-identified containers. In other
words, data of the contents of any container can be stored
and associated with carrier/container identifications within
the CMCS as an alternative ar addition to the data contents
of the customer or supplier MIS.

Shipping rates and cumulative charges associated with
bills of lading may also be entered in the CMCS. This data
may be cormrelated with an independent accounts payable
program (for example resideat in a customer MIS) whereby
payments from a customer to a casricr can be authorized by
the data from the CMCS. By this mcthod. payments to
carriets arc made only for containers/goods which have
actually been received or unloaded on the customer’s pre-
mises. Similarly. carriers can use the delivery confirmation
data provided by the system to generate bills to customers
with actual confirrnation that a particular delivery has been
made.

As alternatives to monitoring location and status of spe-
cific contents of containers (which is contemplated by the
invention). one method of the invention is to monitor the
load status of any given container by using dcsignations
such as “full” or “muck load™, “‘partial load™ or “empty”.
Load designation conventjons can be used such as labelling
all incoming containers as “full” in the CMCS (regardless of
whether a container is actually fuill) and all outgoing con-
tainers “cmpty”. based upon indications from the customer
who is responsible for unloading the container. “Partial
loads™ are also identified based upon information from the
customer that a particular container. only partially unloaded,
is to be removed from a dock and reurned at a later time.
Without the designation of such a costainer as a “partial
load™. the customer would have no efficicnt way of relocat-
ing lhe container when the remainder of the parts are necded.
or of monitoring that the container still had parts in it and
should not be allowed to cave the premises until empty. All
such load status data is input o the CMCS in the manners
described for transmission, by facsimile. electronic mail or
through an internet or werld wide web to the customer MIS
and carrier MIS. Carriers are thus immediatcly notified when
conlainers are empty and available for pick-up.
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Also monitored by the system is cumulative load data for
all incoming and outgoing contincrs for any particular
premises or facility. By tabulating total number of container
loads, the system keeps running figurcs on shipment volume
within a premises. This data is then compared (0 known
capacity values 1o evaluate and/or forecast facility utiliza-
tion. One example of applicability of this aspect of the
invention is to a land fill facility whercin containers are
monitored by loads to continuously calculate remaining
capacity of a land fill.

Associated with load status and container contents is data
on part-carrying racks which fit inside containers. In certain
applications of the system. monitoring of racks is equally oc
cven morc impenant than monitoring containers for the
reason that cenain parts cannot be carried in containers
without specially adapted racks. For example, parts such as
automobile eogines cannot be shipped withoul empty racks
being returned from an automobilc assembly plant to an
engine plant. Containers which hold such racks are therefore
specially identified in the CMCS so that as such containers
are completely unloaded, and empty racks placed back in the
container. the container is specially identified as. for
example, “racks outhound™.

A container vehicle V or switcher S drops the container C
in a recciving area Y outside or within plant boundaries Py
The location of the initial drop off point is confirmed by
communication from a remote container data transceiver 18
operated by personnel on the plant premises, such as a
shunter driver. for immediate input to the CMCS. This
begins the pattern of constant and immediate updating of
container location and status by the CMCS to the customer
MIS which cpables the customer MIS to locate shipments
without any searching or delay. The customer provides
instructions on which containers arc nceded at which docks,
i.c.. switching ipstructions. Switching instructions may be
generated by the customer MIS and delivered to operators of
the switchers S or transmitted to the CMCS fer communi-
cation to switchers S§ via remote data transceivers 18.
Swilching instructions are carried out by operators of
switchers S which. in the example of a trucking operation.
hook-up to a container such as a tailesr and move it from a
receiving area to the specified dock The new location of the
container is again reported to the CMCS in the form of a
dock or gate number for updating of data on that container
in the CMCS database. The amouat of time the container
femains at the dock is counted in the running retention time
clock,

Subsequent container switching instructions received
from the customer, for example to remove a container from
a dock and return it to a yard, arc similarly conveyed and
executed by swilchers S and reported for updating the
CMCS database. The data of course includes the location of
the containcr. Load status of a cootainer is also updated
according 10 information provided by the customer. For
cxample. a container which is partially unloaded and then
instructed to be returned to a receiving or holding area is
noted in the system as a “partial load”. The container is thus
readily identifiable when instructed to be returned to con-
tinuc unlcading. In the instance where a single container is
switched between a yard and dock or docks multiple times
before leaving the premises, the system records cach switch-
ing operation. This information is useful to the customer to
identify excessive switching which indicates production or
distribution process incfficiency. Because the system con-
tinuously tracks the location and status of all containers on
the premises at all times, calculations can be made o
determine available capacity for recciving additional con-
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tainers. This includes calculations for one time deliveries
such as to land fills.

Once a container is completely empty and returnced to a
yard. it is recorded in the CMCS database and reparted to the
carrier as empty and ready for departure from the premises.
In order 10 communicate all of the data acquired by the
CMCS relative to container location and status. including
arrival and retention times and load status. the system is able
to generate reports of container activity in any desircd
format for the benefit of all customers and all camiers
delivering containers to customess. For example, as repre-
sented by FIG. 3, a “Detail on Hand™ report 100 may be
generated by the CMCS in any particular format such as
columns and rows in which carriers and containers are listed
with accompanying status data such as date and time of
arrival. yard Jocation and load stats. In column 1 are lisied
carrier identifications such as SCAT codes far trucks. Col-
umn 2 identifies cach camier by full or abbrevialed pame.
Column 3 lists the date of amrival of each container, and in
colurmn 4 is listed the time of arrival. In column 5 is listed
the dock oc docks at which a container is or was last
unloaded. And in column 6 the current yard location of cach
container is listed. In column 7 is noted the status of the
container load, which may inciude notations empty racks
such as “racks outbound”. Column 8 lists the container
number which corresponds to the carrier. And column 9 is
pravided for entry of load-specific data such as contents
identification and quantities and any other load data as may
be included on, for example, a master packing list The load
specific data is critical to customers who pay suppliers on a
“paid-on-production” system whereby suppliars arc paid
only upon assembly of parts into a finished product. By
knowing that a certain shipment of parts actually arrived at
the plant, and that the container left the plant in an empty
state, the system provides the customer with independent
verification for authorization of paymeats to suppliers. The
load specific data may further include data on racks in
containers. Since a load of racks will have a freight bill
identifying the number and type of racks and destination. all
of this information can be readily input to the CMCS, and set
forth in column 9 of the repont, to expedite the return of
empty racks 1o a parts production facility.

The report of FIG. 3 is organized by carrier over a period
of calendar days. Other report formats which the system may
generate may be according to certain yards or receiving
areas, times of arrival, unloading docks. container numbers
for certain carriers, or load status. For example. report 120
as depicted in FIG. 4. is compiled as an “Empty Trailer
Report” listing only trailer containers which are completely
empty and rcady for departure from the premises. This type
of report is most valuable to carriers wanting to retricve
containers from the customer's premiscs as soon as possible.

The report is also valuable to the customer for verifying

over-retention charges by carriers. In this format. the carrier
and containers are identified in column 1, the unloading
dock in column 2, the current yard location in column 3, and
the initial load type in column 4. A “packing list” column 5
is provided for entry of specific data on the contents of a
containcr as described above. The figures in column 6
represent a total amount of time a container has been on the
premises from the time of arrival to the time the report was
generated. And column 7 is provided as a flag field for time
measurements in column 6 which indicate containers “past
due™ for pick up.

FIG. § schematically illustrates one processing flow far
moniloring containers in accordance with the invention.
which steps may preferably be performed by an appropei-
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ately programmed computer such as the CMCS. The com-
puter program generates screen displays for preseatation on
a connected monitor to an operator of the system. The screen
displays providc graphical and/or tabulat or spread sheet
type formats for entry and verification of container data, and
control menus for accessing different types of information
on containers in the sysiem.

The process begins at step 0. proceeding 1o step 100 to
detcrmine arrival of a container. Step 260 insures that cach
amriving container is uniquely identified by the system.
FIGS. 6A-6C are representative of types of screen displays
which may be generated by the CMCS computer program
for input and display of container information at 8 CMCS
monitor. For example. a screen display such as FIG. 6A
provides a format for a container identification header to be
created at step 380. The header is used as a viral daia
envelope by and through which all data relevant to an
identified container is accessible. tansferrable. manipulable.
An arrival record is created at step 400. Step 500 is provided
to accommodate containers which must be immediately
“spotted” or moved to yard or dock. for cxample based upon
information received from the customer MIS idenlifying
“hot” loads. In licu of an immediate spot, arriving containers
are spotted 10 a yard at step 600 and the header record
updated at step 700 with yard location, which may also
include a subdesignation of a parking spot within a yard.
FIG. 6B is a trailer spot update input screen display. At step
1000. loaded containers are summoned to a receiving dock,
based upon instructions received from the customer. the
header record for the summoned container located at step
1100 such as by inputting container identification via the
input screen display of FIG. 6C. with intermediate error
comrection steps 1200 and 1300, and a container spot of
transfer performed and similarly updated to the system at
steps 600 and 700. Containcrs departing from the premises
are monitored at step 1400 which again requires locating the
cormresponding header record at step 1500 via screen display
of FIG. 6C. with error comrection for no data match at steps
1600 and 1700, the departure of containers input and
updated to the system at steps 1800 and 1900. By perform-
ing thesc steps in connection with the CMCS programmed
to follow and prompt users through the sequence. and by
controlling the plant eotry points and premiscs. the system
maintains accurate records of identification. location and
load status of all containers on the premises and the amount
of time containers are on the premises.

What is claimed is:

1. A container moanitoring system for accumulating and
storing Information on shipping containers including con-
tainer location and container load status. the system com-
prising:

a receiving area for receiving containers to be monitored
by the system. said receiving arca within a defincd
boundary within which containers are to be monitored
by the system.

a container entry point at the boundary at which contain-
ers are identified by pre-existing identification codes
which are recorded at the coatainer entry point.

a switching vchicle for moving coatainers 1o and from a
recciving area and to and from a facility within the
boundary according 10 insuctions received from the
facility. and

means for recording information on locations and load
status of containers within the defined boundary.

2. The container monitoring system of claim 3 further

comprising a container monitoring control system for
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receiving. storing and reproducing carricr and container
identification codes and container location data.

3. The container monitoring system of claim 2 further
comprising a communications link between the containcr
monitoring control system and a customer management
information system whereby the customer management
information system can receive container identification and
location data from the container monitoring control systcm.

4. The container monitoring system of claim 2 further
comprising a communicatioas link between the conlaines
monitaring contrel system and a carrier management infor-
mation system. whereby a carrier management information
system can receive container identification and location data
from the container monitcring control system.

S. The container monitoriog system of claim 1 wherein
the containcr monitoring control system and a data entry
terminal connected to the container monitoring control sys-
tem is located at the code identification and coatainer entry
point.

6. The container monitoring system of claim 1 wherein
the receiving area is within the boundary.

7. The container monitoring system of claim | wherein
the recciving area is outside the boundary.

8. The container monitoring system of claim 2 further
comprising mobile tcleccommunications means associated
with the switching vehicle whereby movements of contain-
crs by the switching vehicle are communicaled to the
container monitoring control system via the mobile telecom-
municaliops mcans.

9. A method for monitoring location and load status of
shipping containers comprising the steps of:

identifying carriers and containers by identification codes

at a point of entry to a facility,

recording identification codes of containers to be

monitored,

moving a container from the point of entry to a receiving

area and recording the Jocation of the container within
the recciving arca.

moving a container from a recciving arca via a switching

vehicle to a final destination according 10 instructions
reccived from the facility and recording the location of
the final destination of the container.

moving the container from the final destipation to a

receiving area and recording the receiving area location
of the container and the status of a load in the container.

10. The method of claim 9 further comprising the steps of
recording an empty load status of a containcr.

11. The method of claim 10 further comprising the step of
reporting an cmpty load status of a conlainer to a corer
associated with ap empty container.

12. The method of claim 9 further comprising the step of
defining a boundary within which containcrs are monitored
and identifying containers at a point of entry located at the
defined boundary.

13. The method of claim 9 further comprising the steps of
moving a container from a receiving area back to a final
destination and back o a receiving area and recording all
moves of the container between a receiving area and a final
destination.

14. The method of claim 9 further comprising the step of
communicating information on all moverment of a container
1o and from receiving arcas and final destinations from a
container movement vehicle to a container monitor control
system.

15. The method of claim 9 funther comprising the step of
monitoring load stams of a container at receiving arcas and
final destinations.
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16. The method of claim 9 further comprising the step of 18. The method of claim 9 further comprising the step of

recording container information on containcr lacation and ~ Monitoring racks within containers. .
19. The method of claim 9 further comprising the step of

ta) int tai onitor control p s s
load status by cotry of data info a container monitor con gencrating reports which contain information recorded on
system. s monitored containers.

17. The method of claim 9 further comnprising the step of

verifying recorded container locations in receiving areas. 2 5 & 2 =
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