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(57) ABSTRACT 

Methods, apparatus, and systems for providing information 
regarding a locate and/or marking operation to identify a 
presence or an absence of at least one underground facility 
Within a dig area. At least one noti?cation indicating a status 
of the locate and/ or marking operation is electronically trans 
mitted and/or stored so as to inform at least one party associ 
ated With requesting the operation (a “requesting party,” e. g., 
an excavator, a property oWner, a facility oWner, a regulatory 
authority, a damage investigator, etc.) of the status of the 
operation. In one aspect, a requesting party may designate a 
preferred format, content, and/or method of receiving noti? 
cations regarding the locate and/or marking operation. In 
another aspect, a computer-generated GUI is provided to 
facilitate submission of requests, generation of “virtual White 
line” images to indicate one or more dig areas on a digital 
image of a Work site, and/or selection of noti?cations and 
preferences for same. In yet another aspect, a requesting party 
may provide an acknowledgement of receipt (e.g., a “retum 
receipt”) for one or more received noti?cations. 
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METHODS, APPARATUS, AND SYSTEMS FOR 
EXCHANGING INFORMATION BETWEEN 
EXCAVATORS AND OTHER ENTITIES 
ASSOCIATED WITH UNDERGROUND 
FACILITY LOCATE AND MARKING 

OPERATIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims a priority bene?t, under 35 
U.S.C. §ll9(e), to US. provisional patent application Ser. 
No. 61/ 15 l ,419, entitled “Methods and Apparatus for Exca 
vator Noti?cation of Underground Facility Locate Operation 
Status,” ?led on Feb. 10, 2009 under attorney docket no. 
D0687.70020US00. 
[0002] This application also claims a priority bene?t, under 
35 U.S.C. §l 19(e), to US. provisional patent application No. 
61/ 151,425, entitled “Methods and Apparatus for Exchang 
ing Information BetWeen Excavators and Other Entities 
Associated With Underground Facility Locate Operations,” 
?led on Feb. 10, 2009 under attorney docket no. D0687. 
70023US00. 
[0003] Each of the above-identi?ed applications is incor 
porated herein by reference. 

BACKGROUND 

[0004] Field service operations may be any operation in 
Which companies dispatch technicians and/or other staff to 
perform certain activities, for example, installations, services 
and/or repairs. Field service operations may exist in various 
industries, examples of Which include, but are not limited to, 
network installations, utility installations, security systems, 
construction, medical equipment, heating, ventilating and air 
conditioning (HVAC) and the like. 
[0005] In the construction industry, for example, the pro 
cess of locating and marking underground facilities is an 
example of a ?eld service application, often referred to as a 
“locate and marking operation” (or more simply referred to as 
a “locate operation”). In locate operations, a locate technician 
may use one or more locate devices (e. g., a locate transmitter 

and a locate receiver) and a marking device in order to per 
form the locate operation. A locate receiver is an instrument 
for detecting the presence or absence of facilities that are 
concealed in some manner, such as cables and pipes that are 
located underground. A locate receiver is used to detect elec 
tromagnetic ?elds that are generated by a detection signal that 
is emitted from the facility (the detection signal typically is 
provided to the facility via a locate transmitter). A signal, or 
lack thereof, detected by the locate receiver indicates the 
presence or absence of the facility. 
[0006] Once the presence or absence of the facility is 
detected, a marking material is dispensed on, for example, the 
surface of the ground at the location of the facility. Marking 
material may be any material, substance, compound, and/or 
element, used or Which may be used separately or in combi 
nation to mark, signify, and/or indicate. Examples of marking 
materials may include, but are not limited to, paint, chalk, 
dye, and/or iron. Marking devices, such as paint marking 
Wands and/or paint marking Wheels, provide a convenient 
method of dispensing marking materials onto surfaces, such 
as onto the surface of the ground. 
[0007] With respect to locate operations, there may be an 
associated Work request (i.e., locate request, also referred to 

Aug. 12, 2010 

as locate request ticket or merely “ticket”) that is originated 
by, for example, an excavator or other party Who Wishes to 
ascertain and/ or mark the presence or absence of one or more 
underground facilities in a certain geographic region. A locate 
request may be any communication or instruction to perform 
a locate operation at a certain Work site, or in some cases 
multiple Work sites, at Which one or more dig areas may be 
designated for planned excavation (or more generally, some 
disturbance of the ground). Today, excavators and other par 
ties are required to notify one-call centers in advance of their 
excavation activities and identify through the locate request 
the Work site(s)/ dig area(s) Where individual excavating 
activities/ disturbances of the ground are planned. One-call 
centers may be any organizations, entities, and/ or systems 
that receive, process, and/or transmit locate requests. 
[0008] The information on the locate request may include, 
for example, the physical address or other location informa 
tion about the dig area to Which the locate technician is 
dispatched and the type of service that is requested, such as 
detecting and marking one or more types of facilities Within a 
certain area of interest at a certain geographic site. Addition 
ally, the locate request may specify a “must be complete by” 
date, a “must be performed on” date, and/ or a “do not perform 
until” date. 

[0009] In many instances, excavators and other parties Who 
request a locate operation receive very limited or no noti?ca 
tion as to Whether or When the operation is complete. Once the 
locate request ticket is in a “closed” status, the one-call center 
may communicate to the excavator that the locate operation is 
complete. HoWever, this communication may not be provided 
in a timely manner. Any delay betWeen performing the locate 
operation and the planned excavation represents an ine?i 
ciency in the excavation process and, perhaps, lost pro?t by 
the excavation companies Whose excavators may be unnec 
essarily idle. Additionally, because there is limited exchange 
of information betWeen the excavators, other parties request 
ing locate operations, and locate service providers, there may 
be confusion as to the scope and status of the locate operation. 
In some instances, excavators arrive on site and ?nd the 
locate/marking operation not done or done incorrectly; exca 
vators often Wait for the “complete by” date to pass, then 
arrive at the dig area under the assumption that the locate 
operation has been performed. Consequently, excavators may 
perform the planned excavation uncertain as to Whether the 
locate operation is complete as requested or has been per 
formed satisfactorily prior to beginning the excavation activi 
ties. As a result, there is a certain amount of risk of damage to 
underground facilities. 

SUMMARY 

[0010] Applicants have recognized and appreciated that a 
need exists for an information exchange process not just 
betWeen excavators and other parties Who may request locate 
and marking operations (hereafter a “requesting party,” e. g., 
excavators, property oWners, facilities oWners, regulatory 
authorities, damage investigators, etc.) and locate service 
providers, but also among other key players involved in and 
relating to locate and/or marking operations. More speci? 
cally, a need exists for better Ways of providing information to 
one or more requesting parties in a timely manner, for 
example, to reduce uncertainty and thereby reduce the risk of 
damage to underground facilities, and in some instances to 
also improve excavator e?iciency. 
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[0011] In vieW of the foregoing, various inventive embodi 
ments disclosed herein relate generally to providing informa 
tion relating to a locate and/ or marking operation to excava 
tors, other parties requesting locate and/ or marking 
operations (a requesting party), and/ or any other party asso 
ciated With locate and/ or marking activities. 

[0012] In one embodiment, one or more computing devices 
(e. g., having a processor, memory, communications interface, 
user interface/ di splay, and/ or input/ output interface, etc.) 
may be con?gured so as to provide a graphical user interface 
(GUI) that may be accessed by a requesting party for a locate 
and/or marking operation, so as to facilitate submission of 
locate requests as Well as selection and/or customiZation of 
“positive response” noti?cations. For purposes of the present 
disclosure, a “positive response” noti?cation, or more simply 
“noti?cation,” refers to one or more communications to one 
or more requesting parties for a locate and/ or marking opera 
tion, Which communications provide some indication of the 
status of the operation and/or information relating to one or 
more elements of performance of the operation. In some 
exemplary implementations, such computing devices/ GUI 
may be provided by a one-call-center in a given jurisdiction, 
to both facilitate submission of locate requests in general, and 
to further provide for customization in the manner of receiv 
ing, and contents of, one or more positive response noti?ca 
tions that may be provided to the requesting party/parties. In 
other implementations, such computing devices/ GUI may be 
provided by a third party that may be in communication both 
With one or more requesting parties and a one-call-center 
issuing locate request tickets. 
[0013] In exemplary embodiments, in addition to submit 
ting a locate request, in various aspects a requesting party may 
specify, via such a GUI, that they Would like to receive one or 
more positive response noti?cations relating to the requested 
locate and/ or marking operation. In addition to merely select 
ing an option to receive one or more positive response noti 
?cations, the requesting party may specify a particular com 
munication mode in Which they Wish to receive noti?cation(s) 
(e.g., text message; e-mail; voice message; etc.) and/or a 
particular format in Which they Wish to receive noti?cation(s) 
(e. g., text based; HTML; images; text and images; tables With 
particular ?elds; ?at ?les; etc.). Alternatively or additionally, 
the requesting party may specify one or more particular 
times/ events during an operation at Which they Wish to 
receive noti?cation(s) (e. g., When a locate ticket is dispatched 
by a one call center; When a ticket is received by a utility 
oWner/locate contractor; When a locate technician is dis 
patched; When a locate technician arrives at a Work site/dig 
area; When a locate technician begins an operation; When an 
operation is complete; if and When an operation is approved 
by a supervisor/quality control assessment; if and When there 
is some anomaly regarding the operation With respect to 
information in the ticket; etc.). LikeWise, alternatively or 
additionally, the requesting party may specify particular con 
tent that they Wish to receive in one or more noti?cations (e. g., 
upon arrival of technician to Work site, send arrival time and 
geo-location data/GPS coordinates of technician location; 
upon completion of the operation send a simple noti?cation 
indicating such; upon completion of the operation, send a 
complete electronic manifest of all Work performed during 
the operation; upon completion of the operation, send one or 
more images of the Work site/ dig area illustrating dispensed 
markings; send a quality assessment report or other quality 
assessment-related information, etc.). 
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[0014] Once a locate request is submitted, along With selec 
tion of positive response noti?cation and preferences for 
same, the computing device(s) may be con?gured to thereaf 
ter receive further information from a variety of sources (e. g., 
facility oWners; locate contractors; various equipment, instru 
mentation, and/or vehicles associated With dispatched tech 
nicians to perform locate and/marking operations; etc.) relat 
ing to allocating tickets to available technicians and 
dispatching technicians, as Well as various steps/events 
toWard performance of the locate and marking operation. The 
computing device(s) acquire and process such information so 
as to appropriately provide positive response noti?cation(s) 
to requesting parties pursuant to their selected preferences. In 
some embodiments, folloWing receipt of a noti?cation, a 
requesting party may optionally provide, or in some instances 
be mandated to provide (e.g., by contractual obligation, appli 
cable statutes/regulations, etc.) an acknoWledgement of 
receipt (e.g., a “return receipt”) for one or more received 
noti?cations. 

[0015] In yet another embodiment, one or more computing 
devices may be con?gured so as to provide a graphical user 
interface (GUI) that not only facilitates submission of locate 
requests and positive response noti?cation preferences, but 
also alloWs for the requesting party to prepare and submit a 
“virtual White lines” (V WL) image as part of the locate 
request. As discussed in greater detail herein, a VWL image 
may contain a digital image of the Work site (or some other 
suitable digital data representing the geographic location of 
the Work site) along With electronic annotations delimiting 
one or more dig areas in Which excavation or disturbances to 

the ground are planned. Such electronic annotations also are 
referred to as “dig area indicators,” Which may be any elec 
tronically generated markings indicating a point, line, path 
and/ or area of the planned excavation. To facilitate generation 
of a VWL image, the computing device(s) may be con?gured 
to execute a VWL application Which may be implemented, 
for example, as described in the folloWing references: US. 
patent application Ser. No. 12/366,853 ?led Feb. 6, 2009, 
entitled “Virtual White lines for delimiting planned excava 
tion sites;” US. patent application Ser. No. 12/475,905 ?led 
Jun. 1, 2009, entitled “Virtual White lines for delimiting 
planned excavation sites of staged excavation projects;” and 
US. patent application Ser. No. 12/422,364 ?led Apr. 13, 
2009, entitled “Virtual White lines (VWL) application for 
indicating a planned excavation or locate path,” each of Which 
patent applications is hereby incorporated by reference herein 
in its entirety. 
[0016] In some implementations relating to VWL images, 
the digital image on Which dig area indicators are draWn may 
be geotagged (i.e., associated With geospatial metadata), and 
the one or more computing devices may be con?gured to 
execute the VWL application so as to use the geospatial 
metadata associated With the digital image to convert location 
information regarding the dig area indicators and/or land 
marks shoWn in the digital image into geographic coordinates 
such as Global Positioning System (GPS) coordinates. These 
geographic coordinates may be stored in a separate data set 
that may be attached to a locate request instead of, or in 
addition to, the VWL image. Accordingly, pursuant to this 
embodiment, via a suitably-implemented GUI and a VWL 
application, a party requesting a locate and/or marking infor 
mation may: 1) submit a locate request; 2) generate a VWL 
image and attach the image and/or a data set relating to a 
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VWL image; and/or 3) select to receive one or more positive 
response noti?cations, and preferences for receiving same. 
[0017] In sum, one embodiment of the present invention is 
directed to an apparatus for providing information regarding 
a locate and/ or marking operation comprising detecting and/ 
or marking, in response to at least one locate request ticket, a 
presence or an absence of at least one underground facility 
Within a dig area, Wherein at least a portion of the dig area is 
planned to be excavated or disturbed during excavation activi 
ties. The apparatus comprises a communication interface; a 
memory to store processor-executable instructions; and a pro 
cessing unit communicatively coupled to the communication 
interface and the memory. Upon execution of the processor 
executable instructions by the processing unit, the processing 
unit controls the communication interface to receive user 
input regarding a preferred noti?cation type and/ or a pre 
ferred noti?cation communication method for at least one 
noti?cation indicating a status and/or providing information 
relating to the performance of the locate and/ or marking 
operation; generates the at least one noti?cation based at least 
in part on the preferred noti?cation type and/or the preferred 
noti?cation communication method; and further controls the 
communication interface and/ or the memory to electronically 
transmit and/or electronically store the at least one noti?ca 
tion so as to inform at least one party associated With provid 
ing at least one locate request relating to the locate and/or 
marking operation of the status and/or performance of the 
locate and/or marking operation. 
[0018] Another embodiment of the present invention is 
directed to at least one computer-readable medium encoded 
With instructions that, When executed on at least one process 
ing unit, perform a method for providing information regard 
ing a locate and/or marking operation comprising detecting 
and/or marking, in response to at least one locate request 
ticket, a presence or an absence of at least one underground 
facility Within a dig area, Wherein at least a portion of the dig 
area is planned to be excavated or disturbed during excavation 
activities. The method comprises A) electronically receiving 
user input regarding a preferred noti?cation type and/or a 
preferred noti?cation communication method for at least one 
noti?cation indicating a status and/or providing information 
relating to the performance of the locate and/ or marking 
operation; B) generating the at least one noti?cation based at 
least in part on the preferred noti?cation type and/or the 
preferred noti?cation communication method; and C) elec 
tronically transmitting and/ or electronically storing the at 
least one noti?cation so as to inform at least one party asso 

ciated With providing at least one locate request relating to the 
locate and/or marking operation of the status and/or perfor 
mance of the locate and/ or marking operation. 

[0019] A further embodiment of the present invention is 
directed to a method for providing information regarding a 
locate and/ or marking operation comprising detecting and/or 
marking, in response to at least one locate request ticket, a 
presence or an absence of at least one underground facility 
Within a dig area, Wherein at least a portion of the dig area is 
planned to be excavated or disturbed during excavation activi 
ties. The method comprises A) electronically receiving user 
input regarding a preferred noti?cation type and/or a pre 
ferred noti?cation communication method for at least one 
noti?cation indicating a status and/or providing information 
relating to the performance of the locate and/or marking 
operation; B) generating the at least one noti?cation based at 
least in part on the preferred noti?cation type and/or the 
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preferred noti?cation communication method; and C) elec 
tronically transmitting and/or electronically storing the at 
least one noti?cation so as to inform at least one party asso 

ciated With providing at least one locate request relating to the 
locate and/or marking operation of the status and/or perfor 
mance of the locate and/ or marking operation. 

[0020] Another embodiment of the present invention is 
directed to an apparatus for providing information regarding 
a locate and/ or marking operation comprising detecting and/ 
or marking, in response to at least one locate request ticket, a 
presence or an absence of at least one underground facility 
Within a dig area, Wherein at least a portion of the dig area is 
planned to be excavated or disturbed during excavation activi 
ties. The apparatus comprises a communication interface; a 
memory to store processor-executable instructions; and a pro 
cessing unit communicatively coupled to the communication 
interface and the memory. Upon execution of the processor 
executable instructions by the processing unit, the processing 
unit controls the communication interface to receive an input 
indicating that the locate and/or marking operation is in 
progress or complete; generates at least one noti?cation indi 
cating that the locate and/ or marking operation is in progress 
or complete; and further controls the communication inter 
face and/ or the memory to electronically transmit and/ or elec 
tronically store the at least one noti?cation so as to inform at 
least one party associated With providing at least one locate 
request relating to the locate and/or marking operation that 
the locate and/or marking operation is in progress or com 
plete. 
[0021] A further embodiment of the present invention is 
directed to at least one computer-readable medium encoded 
With instructions that, When executed on at least one process 
ing unit, perform a method for providing information regard 
ing a locate and/or marking operation comprising detecting 
and/or marking, in response to at least one locate request 
ticket, a presence or an absence of at least one underground 
facility Within a dig area, Wherein at least a portion of the dig 
area is planned to be excavated or disturbed during excavation 
activities. The method comprises A) electronically receiving 
an input indicating that the locate and/ or marking operation is 
in progress or complete; B) generating at least one noti?ca 
tion indicating that the locate and/ or marking operation is in 
progress or complete; and C) electronically transmitting and/ 
or electronically storing the at least one noti?cation so as to 
inform at least one party associated With providing at least 
one locate request relating to the locate and/or marking opera 
tion that the locate and/ or marking operation is in progress or 
complete. 
[0022] Another embodiment of the present invention is 
directed to a method for providing information regarding a 
locate and/or marking operation comprising detecting and/or 
marking, in response to at least one locate request ticket, a 
presence or an absence of at least one underground facility 
Within a dig area, Wherein at least a portion of the dig area is 
planned to be excavated or disturbed during excavation activi 
ties. The method comprises A) electronically receiving an 
input indicating that the locate and/or marking operation is in 
progress or complete; B) generating at least one noti?cation 
indicating that the locate and/or marking operation is in 
progress or complete; and C) electronically transmitting and/ 
or electronically storing the at least one noti?cation so as to 
inform at least one party associated With providing at least 
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one locate request relating to the locate and/ or marking opera 
tion that the locate and/ or marking operation is in progress or 
complete. 
[0023] A further embodiment of the present invention is 
directed to an apparatus for providing information regarding 
a locate and/ or marking operation comprising detecting and/ 
or marking, in response to at least one locate request ticket, a 
presence or an absence of at least one underground facility 
Within a dig area, Wherein at least a portion of the dig area is 
planned to be excavated or disturbed during excavation activi 
ties. The apparatus comprises a communication interface; a 
memory to store processor-executable instructions; and a pro 
cessing unit communicatively coupled to the communication 
interface and the memory. Upon execution of the processor 
executable instructions by the processing unit, the processing 
unit controls the communication interface to receive an input 
indicating that the locate and/or marking operation is com 
plete; and based on the input indicating that the locate and/or 
marking operation is complete, further controls the commu 
nication interface and/ or the memory to electronically trans 
mit and/ or electronically store at least one of the folloWing so 
as to provide information concerning the locate and/or mark 
ing operation to at least one party associated With providing at 
least one locate request relating to the locate and/ or marking 
operation: (a) a virtual White line image indicating the dig 
area; (b) an electronic copy of a completed locate request 
ticket; (c) an electronic manifest image shoWing details of the 
locate and/or marking operation; and (d) an electronic repre 
sentation of the locate and/or marking operation. 
[0024] Another embodiment of the present invention is 
directed to at least one computer-readable medium encoded 
With instructions that, When executed on at least one process 
ing unit, perform a method for providing information regard 
ing a locate and/or marking operation comprising detecting 
and/or marking, in response to at least one locate request 
ticket, a presence or an absence of at least one underground 
facility Within a dig area, Wherein at least a portion of the dig 
area is planned to be excavated or disturbed during excavation 
activities. The method comprises A) electronically receiving 
an input indicating that the locate and/ or marking operation is 
complete; and B) based on the input indicating that the locate 
and/or marking operation is complete, electronically trans 
mitting and/or electronically storing at least one of the fol 
loWing so as to provide information concerning the locate 
and/ or marking operation to at least one party associated With 
providing at least one locate request relating to the locate 
and/ or marking operation: (a) a virtual White line image indi 
cating the dig area; (b) an electronic copy of a completed 
locate request ticket; (c) an electronic manifest image shoW 
ing details of the locate and/or marking operation; and (d) an 
electronic representation of the locate and/ or marking opera 
tion. 

[0025] A further embodiment of the present invention is 
directed to a method for providing information regarding a 
locate and/ or marking operation comprising detecting and/or 
marking, in response to at least one locate request ticket, a 
presence or an absence of at least one underground facility 
Within a dig area, Wherein at least a portion of the dig area is 
planned to be excavated or disturbed during excavation activi 
ties. The method comprises A) electronically receiving an 
input indicating that the locate and/or marking operation is 
complete; and B) based on the input indicating that the locate 
and/or marking operation is complete, electronically trans 
mitting and/or electronically storing at least one of the fol 
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loWing so as to provide information concerning the locate 
and/or marking operation to at least one party associated With 
providing at least one locate request relating to the locate 
and/or marking operation: (a) a virtual White line image indi 
cating the dig area; (b) an electronic copy of a completed 
locate request ticket; (c) an electronic manifest image shoW 
ing details of the locate and/ or marking operation; and (d) an 
electronic representation of the locate and/ or marking opera 
tion. 

[0026] Another embodiment of the present invention is 
directed to an apparatus for providing information regarding 
a locate and/ or marking operation comprising detecting and/ 
or marking, in response to at least one locate request ticket, a 
presence or an absence of at least one underground facility 
Within a dig area, Wherein at least a portion of the dig area is 
planned to be excavated or disturbed during excavation activi 
ties. The apparatus comprises a communication interface; a 
memory to store processor-executable instructions; and a pro 
cessing unit communicatively coupled to the communication 
interface and the memory. Upon execution of the processor 
executable instructions by the processing unit, the processing 
unit electronically receives, via the communication interface, 
?rst user input relating to the dig area; based on the ?rst user 
input, renders a digital virtual White line image including at 
least one dig area indicator to provide at least one indication 
of the dig area With respect to a geographic area; controls the 
communication interface and/ or the memory to electronically 
transmit and/or electronically store information relating to 
the digital virtual White line image so as to facilitate the locate 
and/or marking operation; further controls the communica 
tion interface to electronically receive second user input 
regarding a preferred noti?cation type and/ or a preferred 
noti?cation communication method for at least one noti?ca 
tion indicating a status and/ or providing information relating 
to the performance of the locate and/ or marking operation; 
generates the at least one noti?cation based at least in part on 
the preferred noti?cation type and/or the preferred noti?ca 
tion communication method; and further controls the com 
munication interface and/ or the memory to electronically 
transmit and/or electronically store the at least one noti?ca 
tion so as to inform at least one party associated With provid 
ing at least one locate request relating to the locate and/or 
marking operation of the status and/or performance of the 
locate and/or marking operation. 
[0027] Another embodiment of the present invention is 
directed to at least one computer-readable medium encoded 
With instructions that, When executed on at least one process 
ing unit, perform a method for providing information regard 
ing a locate and/or marking operation comprising detecting 
and/or marking, in response to at least one locate request 
ticket, a presence or an absence of at least one underground 
facility Within a dig area, Wherein at least a portion of the dig 
area is planned to be excavated or disturbed during excavation 
activities. The method comprises A) electronically receiving 
?rst user input relating to the dig area; B) based on the ?rst 
user input, rendering a digital virtual White line image includ 
ing at least one dig area indicator to provide at least one 
indication of the dig area With respect to a geographic area; C) 
electronically transmitting and/or electronically storing 
information relating to the digital virtual White line image so 
as to facilitate the locate and/or marking operation; D) elec 
tronically receiving second user input regarding a preferred 
noti?cation type and/or a preferred noti?cation communica 
tion method for at least one noti?cation indicating a status 
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and/ or providing information relating to the performance of 
the locate and/or marking operation; E) generating the at least 
one noti?cation based at least in part on the preferred noti? 
cation type and/ or the preferred noti?cation communication 
method; and F) electronically transmitting and/or electroni 
cally storing the at least one noti?cation so as to inform at 
least one party associated With providing at least one locate 
request relating to the locate and/ or marking operation of the 
status and/ or performance of the locate and/ or marking opera 
tion. 

[0028] A further embodiment of the present invention is 
directed to a method for providing information regarding a 
locate and/ or marking operation comprising detecting and/or 
marking, in response to at least one locate request ticket, a 
presence or an absence of at least one underground facility 
Within a dig area, Wherein at least a portion of the dig area is 
planned to be excavated or disturbed during excavation activi 
ties. The method comprises A) electronically receiving ?rst 
user input relating to the dig area; B) based on the ?rst user 
input, rendering a digital virtual White line image including at 
least one dig area indicator to provide at least one indication 
of the dig area With respect to a geographic area; C) electroni 
cally transmitting and/or electronically storing information 
relating to the digital virtual White line image so as to facili 
tate the locate and/or marking operation; D) electronically 
receiving second user input regarding a preferred noti?cation 
type and/or a preferred noti?cation communication method 
for at least one noti?cation indicating a status and/or provid 
ing information relating to the performance of the locate 
and/ or marking operation; E) generating the at least one noti 
?cation based at least in part on the preferred noti?cation type 
and/ or the preferred noti?cation communication method; and 
F) electronically transmitting and/ or electronically storing 
the at least one noti?cation so as to inform at least one party 
associated With providing at least one locate request relating 
to the locate and/or marking operation of the status and/or 
performance of the locate and/or marking operation. 
[0029] Another embodiment of the present invention is 
directed to an apparatus for providing information regarding 
a locate and/ or marking operation comprising detecting and/ 
or marking, in response to at least one locate request ticket, a 
presence or an absence of at least one underground facility 
Within a dig area, Wherein at least a portion of the dig area is 
planned to be excavated or disturbed during excavation activi 
ties. The apparatus comprises a communication interface; a 
memory to store processor-executable instructions; and a pro 
cessing unit communicatively coupled to the communication 
interface and the memory. Upon execution of the processor 
executable instructions by the processing unit, the processing 
unit electronically receives a locate request via the commu 
nication interface; based on the locate request, generates the 
at least one locate request ticket; controls the communication 
interface and/or the memory to electronically transmit and/or 
electronically store the locate request ticket so as to initiate 
the locate and/or marking operation; further controls the com 
munication interface to electronically receive user input 
regarding a preferred noti?cation type and/ or a preferred 
noti?cation communication method for at least one noti?ca 
tion indicating a status and/ or providing information relating 
to the performance of the locate and/ or marking operation; 
generates the at least one noti?cation based at least in part on 
the preferred noti?cation type and/or the preferred noti?ca 
tion communication method; and further controls the com 
munication interface and/or the memory to electronically 
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transmit and/or electronically store the at least one noti?ca 
tion so as to inform at least one party associated With provid 
ing at least one locate request relating to the locate and/or 
marking operation of the status and/or performance of the 
locate and/or marking operation. 
[0030] Another embodiment of the present invention is 
directed to at least one computer-readable medium encoded 
With instructions that, When executed on at least one process 
ing unit, perform a method for providing information regard 
ing a locate and/or marking operation comprising detecting 
and/or marking, in response to at least one locate request 
ticket, a presence or an absence of at least one underground 
facility Within a dig area, Wherein at least a portion of the dig 
area is planned to be excavated or disturbed during excavation 
activities. The method comprises A) electronically receiving 
a locate request; B) based on the locate request, generating the 
at least one locate request ticket; C) electronically transmit 
ting and/or electronically storing the locate request ticket so 
as to initiate the locate and/or marking operation; D) elec 
tronically receiving user input regarding a preferred noti?ca 
tion type and/or a preferred noti?cation communication 
method for at least one noti?cation indicating a status and/or 
providing information relating to the performance of the 
locate and/or marking operation; E) generating the at least 
one noti?cation based at least in part on the preferred noti? 
cation type and/or the preferred noti?cation communication 
method; and F) electronically transmitting and/or electroni 
cally storing the at least one noti?cation so as to inform at 
least one party associated With providing at least one locate 
request relating to the locate and/ or marking operation of the 
status and/orperformance of the locate and/or marking opera 
tion. 

[0031] A further embodiment of the present invention is 
directed to a method for providing information regarding a 
locate and/or marking operation comprising detecting and/or 
marking, in response to at least one locate request ticket, a 
presence or an absence of at least one underground facility 
Within a dig area, Wherein at least a portion of the dig area is 
planned to be excavated or disturbed during excavation activi 
ties. The method comprises A) electronically receiving a 
locate request; B) based on the locate request, generating the 
at least one locate request ticket; C) electronically transmit 
ting and/or electronically storing the locate request ticket so 
as to initiate the locate and/or marking operation; D) elec 
tronically receiving user input regarding a preferred noti?ca 
tion type and/or a preferred noti?cation communication 
method for at least one noti?cation indicating a status and/or 
providing information relating to the performance of the 
locate and/or marking operation; E) generating the at least 
one noti?cation based at least in part on the preferred noti? 
cation type and/or the preferred noti?cation communication 
method; and F) electronically transmitting and/or electroni 
cally storing the at least one noti?cation so as to inform at 
least one party associated With providing at least one locate 
request relating to the locate and/ or marking operation of the 
status and/orperformance of the locate and/or marking opera 
tion. 

[0032] Another embodiment of the present invention is 
directed to a method for providing information regarding a 
locate and/or marking operation comprising detecting and/or 
marking, in response to at least one locate request ticket, a 
presence or an absence of at least one underground facility 
Within a dig area, Wherein at least a portion of the dig area is 
planned to be excavated or disturbed during excavation activi 



US 2010/0205031Al 

ties. The method comprises A) electronically receiving user 
input regarding at least one noti?cation type and/or at least 
one noti?cation communication method for at least one noti 
?cation indicating a status and/or providing information 
relating to the performance of the locate and/ or marking 
operation; B) generating the at least one noti?cation based at 
least in part on the at least one noti?cation type and/ or the at 
least one noti?cation communication method; and C) elec 
tronically transmitting and/ or electronically storing the at 
least one noti?cation so as to inform at least one party asso 

ciated With providing at least one locate request relating to the 
locate and/or marking operation of the status and/or perfor 
mance of the locate and/ or marking operation. According to 
some implementations, the at least one noti?cation type and/ 
or the at least one noti?cation communication method may be 
mandated by at least one regulation and/ or required by at least 
one contract. 

[0033] For purposes of the present disclosure, the term “dig 
area” refers to a speci?ed area of a Work site Within Which 
there is a plan to disturb the ground (e.g., excavate, dig holes 
and/ or trenches, bore, etc .), and beyond Which there is no plan 
to excavate in the immediate surroundings. Thus, the metes 
and bounds of a dig area are intended to provide speci?city as 
to Where some disturbance to the ground is planned at a given 
Work site. It should be appreciated that a given Work site may 
include multiple dig areas. 
[0034] The term “facility” refers to one or more lines, 
cables, ?bers, conduits, transmitters, receivers, or other 
physical objects or structures capable of or used for carrying, 
transmitting, receiving, storing, and providing utilities, 
energy, data, substances, and/or services, and/or any combi 
nation thereof. The term “underground facility” means any 
facility beneath the surface of the ground. Examples of facili 
ties include, but are not limited to, oil, gas, Water, seWer, 
poWer, telephone, data transmission, cable television (TV), 
and/or internet services. 
[0035] The term “locate device” refers to any apparatus 
and/or device for detecting and/or inferring the presence or 
absence of any facility, including Without limitation, any 
underground facility. In various examples, a locate device 
may include both a locate transmitter and a locate receiver 
(Which in some instances may also be referred to collectively 
as a “locate instrument set,” or simply “locate set”). 
[0036] The term “marking device” refers to any apparatus, 
mechanism, or other device that employs a marking dispenser 
for causing a marking material and/or marking object to be 
dispensed, or any apparatus, mechanism, or other device for 
electronically indicating (e. g., logging in memory) a location, 
such as a location of an underground facility. 

[0037] The term “locate mark” means any mark, sign, and/ 
or object employed to indicate the presence or absence of any 
underground facility. Examples of locate marks may include, 
but are not limited to, marks made With marking materials, 
marking objects, global positioning or other information, 
and/ or any other means. Locate marks may be represented in 
any form including, Without limitation, physical, visible, 
electronic, and/ or any combination thereof. 
[0038] The terms “locate and marking operation,” “locate 
operation,” and “locate” generally are used interchangeably 
and refer to any activity to detect, infer, and/ or mark the 
presence or absence of an underground facility. In some con 
texts, the term “locate operation” is used to more speci?cally 
refer to detection of one or more underground facilities, and 
the term “marking operation” is used to more speci?cally 
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refer to using a marking material and/ or one or more marking 
objects to mark a presence or an absence of one or more 

underground facilities. The term “locate technician” refers to 
an individual performing a locate operation. A locate and 
marking operation often is speci?ed in connection With a dig 
area, at least a portion of Which may be excavated or other 
Wise disturbed during excavation activities. 
[0039] The term “user” refers to an individual utiliZing a 
locate device and/or a marking device and may include, but is 
not limited to, land surveyors, locate technicians, and support 
personnel. 
[0040] The terms “locate request, excavation notice,” and 
“Work order” are used herein interchangeably to refer to any 
communication to request a locate and marking operation. 
The term “locate request ticket” (or simply “ticket”) refers to 
any communication or instruction to perform a locate opera 
tion. A ticket might specify, for example, the address or 
description of a dig area to be marked, the day and/ or time that 
the dig area is to be marked, and/ or Whether the user is to mark 
the excavation area for certain gas, Water, seWer, poWer, tele 
phone, cable television, and/ or some other underground facil 
ity. 
[0041] The following US. published applications are 
hereby incorporated herein by reference: 
[0042] US. publication no. 2008-0228294-Al, published 
Sep. 18, 2008, ?led Mar. 13, 2007, and entitled “Marking 
System and Method With Location and/or Time Tracking,” 
[0043] US. publication no. 2008-0245299-Al, published 
Oct. 9, 2008, ?ledApr. 4, 2007, and entitled “Marking System 
and Method,” 
[0044] US. publication no. 2009-00l3928-Al, published 
Jan. 15, 2009, ?led Sep. 24, 2008, and entitled “Marking 
System and Method,” 
[0045] US. publication no. 2009-0202l0l-Al, published 
Aug. 13, 2009, ?led Feb. 12, 2008, and entitled “Electronic 
Manifest of Underground Facility Locate Marks,” 
[0046] US. publication no. 2009-0202ll0-Al, published 
Aug. 13, 2009, ?led Sep. 11, 2008, and entitled “Electronic 
Manifest of Underground Facility Locate Marks,” 
[0047] US. publication no. 2009-020l3ll-Al, published 
Aug. 13, 2009, ?led Jan. 30, 2009, and entitled “Electronic 
Manifest of Underground Facility Locate Marks,” 
[0048] US. publication no. 2009-0202lll-Al, published 
Aug. 13, 2009, ?led Jan. 30, 2009, and entitled “Electronic 
Manifest of Underground Facility Locate Marks,” 
[0049] US. publication no. 2009-0204625-Al, published 
Aug. 13, 2009, ?led Feb. 5, 2009, and entitled “Electronic 
Manifest of Underground Facility Locate Operation,” 
[0050] US. publication no. 2009-0204466-Al, published 
Aug. 13, 2009, ?led Sep. 4, 2008, and entitled “Ticket 
Approval System For and Method of Performing Quality 
Control In Field Service Applications,”U.S. publication no. 
2009-02070l9-Al, published Aug. 20, 2009, ?led Apr. 30, 
2009, and entitled “Ticket Approval System For and Method 
of Performing Quality Control In Field Service Applica 
tions,” 
[0051] US. publication no. 2009-02l0284-Al, published 
Aug. 20, 2009, ?led Apr. 30, 2009, and entitled “Ticket 
Approval System For and Method of Performing Quality 
Control In Field Service Applications,” 
[0052] US. publication no. 2009-02l0297-Al, published 
Aug. 20, 2009, ?led Apr. 30, 2009, and entitled “Ticket 
Approval System For and Method of Performing Quality 
Control In Field Service Applications,” 
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[0053] US. publication no. 2009-02l0298-Al, published 
Aug. 20, 2009, ?led Apr. 30, 2009, and entitled “Ticket 
Approval System For and Method of Performing Quality 
Control In Field Service Applications,” 
[0054] US. publication no. 2009-02l0285-Al, published 
Aug. 20, 2009, ?led Apr. 30, 2009, and entitled “Ticket 
Approval System For and Method of Performing Quality 
Control In Field Service Applications,” 
[0055] US. publication no. 2009-0204238-Al, published 
Aug. 13, 2009, ?led Feb. 2, 2009, and entitled “Electronically 
Controlled Marking Apparatus and Methods,” 
[0056] US. publication no. 2009-0208642-Al, published 
Aug. 20, 2009, ?led Feb. 2, 2009, and entitled “Marking 
Apparatus and Methods For Creating an Electronic Record of 
Marking Operations,” 
[0057] US. publication no. 2009-02l0098-Al, published 
Aug. 20, 2009, ?led Feb. 2, 2009, and entitled “Marking 
Apparatus and Methods For Creating an Electronic Record of 
Marking Apparatus Operations,” 
[0058] US. publication no. 2009-020ll78-Al, published 
Aug. 13, 2009, ?led Feb. 2, 2009, and entitled “Methods For 
Evaluating Operation of Marking Apparatus,” 
[0059] US. publication no. 2009-0202ll2-Al, published 
Aug. 13, 2009, ?led Feb. 11, 2009, and entitled “Searchable 
Electronic Records of Underground Facility Locate Marking 
Operations,” 
[0060] US. publication no. 2009-02046l4-Al, published 
Aug. 13, 2009, ?led Feb. 11, 2009, and entitled “Searchable 
Electronic Records of Underground Facility Locate Marking 
Operations,” 
[0061] US. publication no. 2009-02384l4-Al, published 
Sep. 24, 2009, ?led Mar. 18, 2008, and entitled “Virtual White 
Lines for Delimiting Planned Excavation Sites,” 
[0062] US. publication no. 2009-024l045-Al, published 
Sep. 24, 2009, ?led Sep. 26, 2008, and entitled “Virtual White 
Lines for Delimiting Planned Excavation Sites,” 
[0063] US. publication no. 2009-02384l5-Al, published 
Sep. 24, 2009, ?led Sep. 26, 2008, and entitled “Virtual White 
Lines for Delimiting Planned Excavation Sites,” 
[0064] US. publication no. 2009-024l046-Al, published 
Sep. 24, 2009, ?led Jan. 16, 2009, and entitled “Virtual White 
Lines for Delimiting Planned Excavation Sites,” 
[0065] US. publication no. 2009-02384l6-Al, published 
Sep. 24, 2009, ?led Jan. 16, 2009, and entitled “Virtual White 
Lines for Delimiting Planned Excavation Sites,” 
[0066] US. publication no. 2009-0237408-Al, published 
Sep. 24, 2009, ?led Jan. 16, 2009, and entitled “Virtual White 
Lines for Delimiting Planned Excavation Sites,” 
[0067] US. publication no. 2009-02384l7-Al, published 
Sep. 24, 2009, ?led Feb. 6, 2009, and entitled “Virtual White 
Lines for Indicating Planned Excavation Sites on Electronic 
Images,” 
[0068] US. publication no. 2009-0327024-Al, published 
Dec. 31, 2009, ?led Jun. 26, 2009, and entitled “Methods and 
Apparatus for Quality Assessment of a Field Service Opera 
tion,” 
[0069] US. publication no. 20l0-00l0862-Al, published 
Jan. 14, 2010, ?led Aug. 7, 2009, and entitled “Methods and 
Apparatus for Quality Assessment of a Field Service Opera 
tion Based on Geographic Location,” 
[0070] US. publication no. 20l0-00l0863-Al, published 
Jan. 14, 2010, ?led Aug. 7, 2009, and entitled “Methods and 
Apparatus for Quality Assessment of a Field Service Opera 
tion Based on Multiple Scoring Categories,” 
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[0071] US. publication no. 20l0-00l0882-Al, published 
Jan. 14, 2010, ?led Aug. 7, 2009, and entitled “Methods and 
Apparatus for Quality Assessment of a Field Service Opera 
tion Based on Dynamic Assessment Parameters,” and 
[0072] US. publication no. 20l0-00l0883-Al, published 
Jan. 14, 2010, ?led Aug. 7, 2009, and entitled “Methods and 
Apparatus for Facilitating a Quality Assessment of a Field 
Service Operation Based on Multiple Quality Assessment 
Criteria.” 
[0073] It should be appreciated that all combinations of the 
foregoing concepts and additional concepts discussed in 
greater detail beloW (provided such concepts are not mutually 
inconsistent) are contemplated as being part of the inventive 
subject matter disclosed herein. In particular, all combina 
tions of claimed subject matter appearing at the end of this 
disclosure are contemplated as being part of the inventive 
subject matter disclosed herein. It should also be appreciated 
that terminology explicitly employed herein that also may 
appear in any disclosure incorporated by reference should be 
accorded a meaning most consistent With the particular con 
cepts disclosed herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0074] The draWings are not necessarily to scale, emphasis 
instead generally being placed upon illustrating the principles 
of the invention. 
[0075] FIG. 1 illustrates an example of an information 
exchange process How that includes a link betWeen excava 
tors and locate personnel, according to one embodiment of 
the present invention, 
[0076] FIG. 2 illustrates a functional block diagram of an 
example of an informed excavator system for exchanging 
information betWeen excavators and other entities associated 
With locate operations, according to one embodiment of the 
present invention, 
[0077] FIG. 3 illustrates an exemplary excavator device 
according to one aspect of the present invention, Which sup 
ports a “virtual White line” (VWL) application to display an 
image of a geographic area including a dig area and facilitate 
adding virtual White lines to the displayed image to indicate 
the dig area, 
[0078] FIG. 4 illustrates an exemplary locate personnel 
device according to one aspect of the present invention, Which 
supports an “electronic manifest” (EM) application to display 
an image of a geographic area including a dig area and facili 
tate adding one or more indicators to the displayed image 
representing one or more physical locate marks applied to the 
dig area to indicate a presence or an absence of one or more 

underground facilities, 
[0079] FIG. 5 illustrates various elements of an informed 
excavator application for providing information regarding the 
status of locate operations, according to one embodiment of 
the present invention, 
[0080] FIG. 6 illustrates a How diagram of an exemplary 
method of providing information regarding the status of 
locate operations, according to one embodiment of the 
present invention, 
[0081] FIG. 7 illustrates a How diagram of an exemplary 
method of generating locate request tickets and performing 
locate operations in response to such tickets, Which method 
employs aspects of the method illustrated in FIG. 6 for pro 
viding information regarding the status of locate operations, 
according to one embodiment of the present invention, 
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[0082] FIG. 8 illustrates a How diagram of an exemplary 
method of providing information regarding the status of 
locate operations and generating a virtual White lines image 
as part of a locate request submission, according to one 
embodiment of the present invention; 
[0083] FIG. 9 illustrates an exemplary computing device 
(e.g., a computer) that is con?gured to execute an excavator 
information application, according to one embodiment of the 
present invention; and 
[0084] FIG. 10 illustrates an exemplary graphical user 
interface that may be used in connection With providing 
inputs to the excavator information application, according to 
one embodiment of the present invention. 

DETAILED DESCRIPTION 

[0085] FolloWing beloW are more detailed descriptions of 
various concepts related to, and embodiments of, inventive 
systems, methods and apparatus for providing an information 
exchange process betWeen excavators and other entities asso 
ciated With underground facility locate operations. In various 
aspects, these methods, apparatus, and systems provide com 
munication infrastructure and mechanisms by Which infor 
mation exchange regarding locate and/or marking operations, 
such as status information, may be reported in real-time and/ 
or other times to excavators or other parties Who originate 
locate requests. 
[0086] For purposes of illustrating exemplary embodi 
ments, in the more detailed discussion beloW an exemplary 
requesting party is taken to be an excavator, and the systems, 
methods and apparatus discussed herein are sometimes 
referred to as “informed excavator” systems, methods and 
apparatus. HoWever, it should be appreciated that any refer 
ence to an “excavator” or “informed excavator” is merely 
exemplary, as the concepts discussed herein are contemplated 
as applying more generally to various parties Who may 
request a locate and/or marking operation, examples of Which 
parties may include, but are not limited to, property oWners 
(e.g., home oWners, business oWners), facility oWners, regu 
latory authorities, damage investigators, and the like. More 
generally, it should be appreciated that various concepts 
introduced above and discussed in greater detail beloW may 
be implemented in any of numerous Ways, as the disclosed 
concepts are not limited to any particular manner of imple 
mentation. Examples of speci?c implementations and appli 
cations are provided primarily for illustrative purposes. 
[0087] While currently a simple conventional communica 
tion process may exist betWeen requesting parties and one 
call centers and, likeWise, a communication process may exist 
betWeen one-call centers and locate parties, an aspect of the 
informed excavator systems, methods and apparatus dis 
closed herein is that they provide an information exchange 
process among requesting parties, one-call centers and locate 
parties (independent locate service providers, and/or facility 
oWners Who perform their oWn locate and/ or marking opera 
tions) Which is otherWise not present in current processes 
With respect to locate operations. Another aspect of the 
informed excavator system and associated methods of the 
present disclosure is that it provides improved information 
exchange betWeen excavators and locate service providers. 
[0088] Yet another aspect of the informed excavator system 
and associated methods of the present disclosure is that it 
provides better Ways of communicating the status of locate 
operations to excavators in a timely manner, Which may sig 
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ni?cantly reduce, and preferably entirely eliminate, the 
uncertainty as to Whether the locate operation is complete. 
[0089] Still another aspect of the informed excavator sys 
tem and associated methods of the present disclosure is that it 
provides information to the excavator about the locate opera 
tion prior to beginning the excavation activities. This substan 
tially improves the con?dence of the excavator that the locate 
operation has been performed satisfactorily, Which may sig 
ni?cantly reduce, and preferably entirely eliminate, the risk 
of damage to underground facilities. 
[0090] Still another aspect of the informed excavator sys 
tem and associated methods of the present disclosure is that it 
provides improved project planning, decision making, man 
agement, and/ or tracking With respect to locate operations. 
[0091] Referring to FIG. 1, an example of information 
exchange process How 100 that includes a link betWeen exca 
vators and locate personnel is presented. For example, infor 
mation exchange process How 100 may include a communi 
cations loop among one or more excavation companies 110 
and their associated excavators 114, one or more one-call 
centers 120, and one or more locate parties 130 and their 
associated locate personnel 134. 
[0092] Excavation companies, such as excavation compa 
nies 110, may be any companies that provide excavation 
services for any purpose, such as, but not limited to, excava 
tion services related to the construction industry and excava 
tion services related to the installation and/ or maintenance of 
underground facilities. Excavators 114 may be any personnel 
associated With excavation companies 110, such as, but not 
limited to, individuals Who are requesting and/or performing 
the excavation operations. In particular, excavators 114 gen 
erate locate requests (i.e., tickets), Which may be processed 
via a certain one-call center 120. A ticket may be any com 
munication or instruction to perform a locate operation at a 
certain dig area, Which is any speci?ed geographic area 
Within Which excavation may occur. 

[0093] One-call centers, such as one-call centers 120, may 
be any organizations, entities, and/or systems that receive, 
process, and/or transmit locate requests. The locate request 
(or ticket) may be any communication or instruction to per 
form a locate operation. One-call centers are generally 
oWned, controlled, or funded by underground facility oWners, 
such as telephone companies, cable television multiple sys 
tem operators, electric utilities, gas utilities, or others. One 
call center operations may be managed by a non-pro?t entity 
or outsourced to a for-pro?t ?rm. Excavators, such as exca 
vators 114, are required to notify one-call centers in advance 
of their excavation activities and identify through the locate 
request the dig area Where individual excavating activities 
Will be performed. Locate requests may include information 
supplied by the excavator to the one-call center regarding the 
speci?c geographic location of the dig area, date, time, pur 
pose of excavation, and so on. The locate request, in turn, 
requires activity from an underground facility oWner to per 
form a locate operation in the speci?ed dig area. 
[0094] Locate parties/entities, such as locate parties 130, 
may be any parties that provide locate services. Multiple 
locate personnel 134 may be associated With each locate party 
130. Locate personnel 134 may be, for example, locate tech 
nicians and/or quality control technicians that, for example, 
perform locate operations. 
[0095] While a communication process may exist betWeen 
excavation companies and one-call centers and also may exist 
betWeen one-call centers and locate parties in current pro 



US 2010/0205031A1 

cesses, an aspect of the information exchange process How 
100 of the present disclosure is that it further includes a 
communications link betWeen excavation companies and 
locate parties, Which is otherWise not present in current pro 
cesses for generating and processing locate requests. In this 
Way, the communications loop among, for example, excava 
tion companies 110, one-call centers 120, and locate parties 
130 is closed. As a result, a free How of information With 
respect to information about locate operations may occur. 
More details of an example of a system for facilitating a 
closed loop communications ?oW, such as information 
exchange process How 100, With respect to locate operations 
are described With reference to FIGS. 2 through 7. 

[0096] Referring to FIG. 2, a functional block diagram of 
an example of an informed excavator system 200 for 
exchanging information betWeen excavators and other enti 
ties associated With locate operations is presented. In particu 
lar, informed excavator system 200 is suitable for facilitating 
a How of information among excavation companies, one-call 
centers, and locate parties in order to provide to the originat 
ing excavators noti?cation of the status of locate operations 
and any other useful information about locate operations. 
[0097] Informed excavator system 200 may include, but is 
not limited to, the one or more one-call centers 120 of FIG. 1, 
an image server 210 that may be used by the one or more 
excavators 114, one or more onsite computers 220 that may 
be used by locate personnel 134 and/or excavators 114, exca 
vator devices 212, locate personnel devices 218, and a central 
server 222. A network 224 provides the communication link 
betWeen any and/or among all entities of informed excavator 
system 200. For example, netWork 224 provides the commu 
nication netWork by Which information may be exchanged 
among one-call centers 120, image server 210, central server 
222, onsite computers 220, excavator devices 212 and locate 
personnel devices 218. NetWork 224 may be, for example, 
any local area netWork (LAN) and/or Wide area netWork 
(WAN) for connecting to the Internet. 
[0098] In order to connect to netWork 224, each entity of 
informed excavator system 200 includes a communication 
interface (not shoWn). For example, the respective communi 
cation interfaces of one-call centers 120, image server 210, 
central server 222, and onsite computers 220, as Well as 
excavator and locate personnel devices, may be any Wired 
and/ or Wireless communication interface by Which informa 
tion may be exchanged betWeen any entities of informed 
excavator system 200. Examples of Wired communication 
interfaces may include, but are not limited to, USB ports, 
RS232 connectors, R145 connectors, Ethernet, and any com 
binations thereof. Examples of Wireless communication 
interfaces may include, but are not limited to, an Intranet 
connection, Internet, Bluetooth® technology, Wi-Fi, 
Wi-Max, IEEE 802.11 technology, radio frequency (RF), 
Infrared Data Association (IrDA) compatible protocols, 
Local Area NetWorks (LAN), Wide Area NetWorks (WAN), 
Shared Wireless Access Protocol (SWAP), any combinations 
thereof, and other types of Wireless netWorking protocols. 
[0099] In exemplary implementations, each entity of the 
informed excavator system 200 shoWn in FIG. 2 also gener 
ally includes a memory (e.g., one or more computer-readable 
media) to store processor-executable instructions as Well as 
other data. Each entity also includes one or more processing 
units coupled to the communication interface and the 
memory, Wherein upon execution of the processor-executable 
instructions by the processing unit, the processing unit per 
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forms a variety of functions as set forth in greater detail beloW. 
Generally speaking, many of the various functionalities 
described herein and attributed to various entities of the 
informed excavator system 200 shoWn in FIG. 2 may be 
encoded as processor-executable instructions stored in/on 
one or more computer readable media. 

[0100] Informed excavator system 200 is not limited to the 
types and numbers of entities that are shoWn in FIG. 2. Any 
types and numbers of entities that may be useful in under 
ground facilities locate applications may be included in 
informed excavator system 200. 
[0101] Image server 210 may be any application server, 
such as a Web application server and/ or Web portal, by Which 
excavators 114, one-call center 120, and locate parties and 
their personnel may access certain tools With respect to sub 
mitting and/or processing locate requests (or tickets) and/or 
for processing noti?cations about locate operations, includ 
ing access to various images relating to the locate operations 
and excavation activities. Application server 210 may be 
accessed by excavators 114 via any netWorked computing 
device (not shoWn). 
[0102] Central server 222 may be a centraliZed computer, 
such as a central server of, for example, a certain locate party 
130 of FIG. 1, Which is the underground facility locate service 
provider. Central server 222 may be utiliZed for managing the 
overall operations of informed excavator system 200. When 
authoriZed, applications and/or information that reside on 
central server 222 may be accessible by any other entities of 
informed excavator system 200 via network 224. For 
example, residing on central server 222 may be a Workforce 
management application 254, a ticket approval application 
256, and a noti?cation application (“informed excavator 
application) 258. 
[0103] Each onsite computer 220 may be any computer, 
such as, but not limited to, a computer that is present in the 
vehicle that is being used by the ?eld service personnel. Each 
onsite computer 220 may be, for example, any computing 
device, such as portable computer, a personal computer, a 
tablet device, a PDA, a cellular radiotelephone, a mobile 
computing device, a touch-screen device, a touchpad device, 
or generally any device including, or connected to, a proces 
sor and a user interface. Preferably, onsite computer 220 is a 
portable computing device, such as laptop computer or tablet 
device. Residing on onsite computer 220 may be certain tools, 
such as, but not limited to, a VWL vieWer, an electronic 
manifest (EM) application, and a Workforce management 
client. 

[0104] VWL applications 232 and 234, Which may be 
accessed via the image server 210 and doWnloaded for use on 
an onsite computer 220, an excavator device 212 and/or a 
one-call center 120, is a tool for electronically delimiting the 
particular geographic location of the proposed excavation in 
order to provide a substantially permanent and reproducible 
record of the planned excavation. For example, VWL appli 
cation 232 (and similarly VWL application 234) may be a 
draWing application, Which, in excavation applications, may 
be used by the excavator 114 as a dig area marking tool. More 
speci?cally, VWL application 232 may be used by the exca 
vator 114 to add markings to an input image to graphically 
delimit a dig area. For example, VWL application 232 may be 
used to superimpose over or otherWise display “virtual White 
lines” on an input image (e.g., an aerial image) that may be 
received from, for example, the image server 210. As used 
herein, the virtual White lines may include lines, draWing 
























