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METHODS AND APPARATUS FOR 
CONTROLLING ACCESS TO A VIRTUAL 
WHITE LINE (VW L) IMAGE FOR AN 

EXCAVATION PROJECT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t, under 35 U.S.C. 
§119(e), of US. Provisional Application Ser. No. 61/151, 
769, entitled “MULTI-GENERATIONAL VIRTUAL 
WHITE LINES (VWL) FOR DELIMITING PLANNED 
EXCAVATION SITES OF STAGED EXCAVATION 
PROJECTS,” ?led on Feb. 11, 2009, Which is hereby incor 
porated herein by reference in its entirety. 

BACKGROUND 

[0002] Excavators are required to notify underground facil 
ity oWners in advance of their excavation activities and to 
describe and communicate the geographic area of those 
activities to the underground facility oWners. As a result, 
excavators may submit a Work order (i.e., locate request or 
ticket) to, for example, a one-call center, Which serves as 
noti?cation to underground facility oWners. A locate request 
(or ticket) may be any communication or instruction to per 
form a locate operation at a certain dig area, Which is any 
speci?ed geographic area Within Which excavation may 
occur. One call centers may receive locate requests from 
excavators via electronic delivery or verbally through a tele 
phone conversation betWeen the excavator and a human call 
center operator. Whether communicated electronically or 
verbally, excavators must describe the planned geographic 
locations of dig areas. This description may be ultimately 
reduced to text, Which, along With other data about a locate 
request, is communicated to the appropriate locate service 
provider. 
[0003] Textual descriptions of dig areas can be very impre 
cise as to exact physical locations. In addition, addresses 
Which are provided may be unclear, indicating only cross 
streets and vague descriptions of the extent of the dig area. 
Therefore, When a locate request is submitted by an excava 
tor, it may be bene?cial for the excavator to supplement the 
locate request With a visit to the site of the dig area for the 
purpose of delimiting and/or otherWise indicating the particu 
lar geographic location of the proposed excavation. For 
example, marks may be used to physically delimit a dig area. 
These marks may consist of chalk or paint that is applied to 
the surface of the ground, and are generally knoWn as “White 
lines.” The delimited dig area indicates to a locate technician 
the extent of the boundaries Where a locate operation is to be 
performed according to the locate request that Was submitted 
by the excavator. 
[0004] HoWever, the use of these physical White lines to 
physically delimit the dig area may be limited. For example, 
these physical White lines provide only a temporary indica 
tion of the dig area, as the physical White lines may deteriorate 
or be eliminated over time by such events as precipitation, 
excessive pedestrian or vehicle traf?c, erosion, the excavation 
process, or numerous other events. Therefore, a need exists 
for improved Ways of delimiting and/ or otherWise indicating 
the proposed excavation site in a more permanent and/or 
reproducible manner. 
[0005] Further, certain excavation projects may be suitably 
large to require that locate operations be performed in mul 
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tiple stages and/or phases over a period of time. In one 
example, an excavation project along several miles of a high 
Way may be performed over several days, Weeks, and/or 
months. In another example, an excavation project of a large 
residential or commercial subdivision again may be per 
formed over several days, Weeks, and/ or months. The request 
for locate operations With respect to a multiple-stage excava 
tion project that spans a period of time may be submitted via 
multiple individual tickets.Altematively, this request for may 
be submitted under a single ticket, Which is hereafter referred 
to as a “project ticket.” The locate operations With respect to 
multiple-stage excavation projects must be coordinated 
betWeen excavators and locate personnel, such as locate tech 
nicians. For example, throughout the multiple stages of the 
excavation project, there may be communication betWeen 
excavators and locate technicians about the location of the 
respective subsections of the overall dig area to be located and 
about the timing of the respective locate operations. Further, 
at each stage of the project excavators may delimit and/or 
otherWise indicate the respective subsections of the overall 
dig area to be located using physical White lines. 
[0006] Currently, With respect to multiple-stage excavation 
projects, the communication process betWeen excavators and 
locate technicians may be poorly coordinated due to poor 
infrastructure and, therefore, the day-to -day activities of 
excavators and locate personnel may be poorly synchronized. 
As a result, there is a risk of locate operations occurring at the 
Wrong subsections of the project dig area and/or at the Wrong 
times. This leads to poor operating ef?ciencies and, perhaps, 
lost pro?t With respect to both excavation companies and 
locate companies. Furthermore, excavators may perform the 
planned excavation With a certain amount of uncertainty as to 
Whether a certain locate operation of the project ticket is 
complete and With limited con?dence that the certain locate 
operation of the project ticket has been performed satisfacto 
rily. As a result, there is a certain amount of risk of damage to 
underground facilities. 
[0007] Consequently, a need exists for improved synchro 
niZation betWeen excavators and locate personnel With 
respect to multiple-stage excavation projects in order to better 
coordinate the day-to-day activities, thereby improving oper 
ating ef?ciency. Further, a need exists for improved commu 
nication mechanisms betWeen excavators and locate person 
nel With respect to project tickets in order to improve 
e?iciency; reduce uncertainty and, thereby, reduce the risk of 
damage to underground facilities; and improve information 
exchange for making better and more timely decisions With 
respect to allocating resources. 

SUMMARY 

[0008] Various embodiments of the present invention are 
directed to methods, apparatus and systems for creating an 
electronic record relating to a geographic area including one 
or more dig areas to be excavated or otherWise disturbed. As 
part of the electronic record, the dig areas are somehoW iden 
ti?ed With respect to its immediate surroundings in the geo 
graphic area. For example, to create such an electronic record, 
one or more input images relating to the geographic area 
including the dig areas may be utiliZed. For example, source 
data representing one or more input images of a geographic 
area including the dig area is received and/or processed so 
that the input image(s) may be displayed on a display device. 
At least one dig area is then indicated in some manner on the 
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displayed input image(s) so as to generate one or more 
marked-up images constituting at least a portion of the elec 
tronic record. 

[0009] In some implementations of the inventive concepts 
disclosed herein, the electronic record may include a variety 
of non-image information, such as to facilitate identi?cation 
of a dig area and/or provide information concerning a multi 
stage excavation process. Such non-image information may 
include, for example, a text description of the dig area, an 
address or lot number of a property Within Which the dig area 
is located, geo-encoded information such as geographic coor 
dinates relating to the dig area and/or various aspects of the 
geographic area surrounding the dig area, one or more ticket 
numbers, etc. The marked-up image(s) and the non-image 
information may be formatted in a variety of manners in the 
electronic record; for example, in one implementation the 
non-image information may be included as metadata associ 
ated With the marked-up image(s), While in other implemen 
tations the marked-up image(s) and the non-image informa 
tion may be formatted as separate data sets. These separate 
data sets may be transmitted and/ or stored separately, but may 
nonetheless be linked together in some manner as relating to 
a common electronic record. 

[0010] One embodiment described herein is directed to a 
method for facilitating detection of a presence or an absence 
of at least one underground facility Within a plurality of dig 
areas comprising a ?rst dig area and at least one additional dig 
area, Wherein at least a portion of the plurality of dig areas 
may be excavated or disturbed during excavation activities. 
The method comprises: A) electronically receiving source 
data representing at least one input image of a geographic area 
including the ?rst dig area and the at least one additional dig 
area, Wherein the ?rst dig area corresponds to a ?rst stage of 
an staged excavation project and the at least one additional dig 
area corresponds to at least one subsequent stage of the staged 
excavation project; B) processing the source data so as to 
display at least a portion of the at least one input image on a 
display device; C) adding, via at least one user input device 
associated With the display device, at least one ?rst indicator 
to the displayed at least one input image to provide at least one 
indication of the ?rst dig area and thereby generate a ?rst 
generation marked-up digital image; D) adding, via the at 
least one user input device, at least one additional indicator to 
the ?rst generation marked-up digital image to provide at 
least one indication of the at least one additional dig area and 
thereby generate a multi-generational marked-up digital 
image; and E) electronically transmitting and/or electroni 
cally storing information relating to the multi-generational 
marked-up digital image so as to facilitate the detection of the 
presence or the absence of the at least one underground facil 
ity Within the plurality of dig areas. 
[0011] Another embodiment is directed to at least one com 
puter-readable medium encoded With instructions that, When 
executed by at least one processing unit, perform a method for 
facilitating detection of a presence or an absence of at least 
one underground facility Within a dig area, Wherein at least a 
portion of the dig area may be excavated or disturbed during 
excavation activities. The method comprises: A) electroni 
cally receiving source data representing at least one input 
image of a geographic area including the ?rst dig area and the 
at least one additional dig area, Wherein the ?rst dig area 
corresponds to a ?rst stage of an staged excavation project and 
the at least one additional dig area corresponds to at least one 
subsequent stage of the staged excavation proj ect; B) process 

Aug. 12, 2010 

ing the source data so as to display at least a portion of the at 
least one input image on a display device; C) receiving at least 
one ?rst user input via at least one user input device associ 

ated With the display device; D) adding, based on the at least 
one ?rst user input, at least one ?rst indicator to the displayed 
at least one input image to provide at least one indication of 
the ?rst dig area and thereby generate a ?rst generation 
marked-up digital image; E) receiving at least one second 
user input via the at least one user input device; F) adding, 
based on the at least one second user input, at least one 
additional indicator to the ?rst generation marked-up digital 
image to provide at least one indication of the at least one 
additional dig area and thereby generate a multi-generational 
marked-up digital image; and G) electronically transmitting 
and/or electronically storing information relating to the 
multi-generational marked-up digital image so as to facilitate 
the detection of the presence or the absence of the at least one 
underground facility Within the plurality of dig areas, 
[0012] A further embodiment is directed to an apparatus for 
facilitating detection of a presence or an absence of at least 
one underground facility Within a dig area, Wherein at least a 
portion of the dig area may be excavated or disturbed during 
excavation activities. The apparatus comprises: a communi 
cation interface; a display device; at least one user input 
device; a memory to store processor-executable instructions; 
and a processing unit coupled to the communication inter 
face, the display device, the at least one user input device, and 
the memory, Wherein upon execution of the proces sor-execut 
able instructions by the processing unit. The processing unit: 
controls the communication interface to electronically 
receive source data representing at least one input image of a 
geographic area including the ?rst dig area and the at least one 
additional dig area, Wherein the ?rst dig area corresponds to a 
?rst stage of an staged excavation project and the at least one 
additional dig area corresponds to at least one subsequent 
stage of the staged excavation project; controls the display 
device to display at least a portion of the at least one input 
image; acquires at least one ?rst user input from the at least 
one user input device; generates a ?rst generation marked-up 
digital image including at least one ?rst indicator overlaid on 
the at least one input image to provide at least one indication 
of the ?rst dig area; acquires at least one second user input 
from the at least one user input device; generates a multi 
generational marked-up digital image including at least one 
additional indicator overlaid on the ?rst generation marked 
up digital image to provide at least one indication of the at 
least one additional dig area; and further controls the com 
munication interface and/or the memory to electronically 
transmit and/or electronically store information relating to 
the multi-generational marked-up digital image so as to 
facilitate the detection of the presence or the absence of the at 
least one underground facility Within the plurality of dig 
areas. 

[0013] Another embodiment is directed to a method for 
facilitating detection of a presence or an absence of at least 
one underground facility Within a plurality of dig areas com 
prising a ?rst dig area and a second dig area, Wherein at least 
a portion of the ?rst and second dig areas may be excavated or 
disturbed during excavation activities. The method com 
prises: A) electronically receiving ?rst source data represent 
ing a ?rst input image of a geographic area including a ?rst 
dig area, Wherein the ?rst dig area corresponds to a ?rst stage 
of an staged excavation project; B) processing the ?rst source 
data so as to display at least a portion of the ?rst input image 
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on the display device; C) adding, via at least one user input 
device associated With the display device, at least one ?rst 
indicator to the displayed ?rst input image to provide at least 
one indication of the ?rst dig area and thereby generate a ?rst 
marked-up digital image; D) electronically receiving second 
source data representing a second input image of a geo 
graphic area including a second dig area, Wherein the second 
dig area corresponds to a subsequent stage of the staged 
excavation project; E) processing the second source data so as 
to display at least a portion of the second input image on the 
display device; F) adding, via the at least one user input 
device, at least one second indicator to the displayed second 
input image to provide at least one indication of the second 
dig area and thereby generate a second marked-up digital 
image; and G) electronically transmitting and/or electroni 
cally storing ?rst information relating to the ?rst marked-up 
digital image together With second information relating to the 
second marked-up digital image so as to facilitate the detec 
tion of the presence or the absence of the at least one under 
ground facility Within the ?rst and second dig areas. 
[0014] A further embodiment is directed to at least one 
computer-readable medium encoded With instructions that, 
When executed by at least one processing unit, perform a 
method for facilitating detection of a presence or an absence 
of at least one underground facility Within a dig area, Wherein 
at least a portion of the dig area may be excavated or disturbed 
during excavation activities. The method comprises: A) elec 
tronically receiving ?rst source data representing a ?rst input 
image of a geographic area including a ?rst dig area, Wherein 
the ?rst dig area corresponds to a ?rst stage of an staged 
excavation project; B) processing the ?rst source data so as to 
display at least a portion of the ?rst input image on the display 
device; C) receiving at least one ?rst user input via at least one 
user input device associated With the display device; D) add 
ing, based on the at least one ?rst user input, at least one ?rst 
indicator to the displayed ?rst input image to provide at least 
one indication of the ?rst dig area and thereby generate a ?rst 
marked-up digital image; E) electronically receiving second 
source data representing a second input image of a geo 
graphic area including a second dig area, Wherein the second 
dig area corresponds to a subsequent stage of the staged 
excavation project; F) processing the second source data so as 
to display at least a portion of the second input image on the 
display device; G) receiving at least one second user input via 
the at least one user input device; H) adding, based on the at 
least one seconduser input, at least one second indicator to the 
displayed second input image to provide at least one indica 
tion of the second dig area and thereby generate a second 
marked-up digital image; and l) electronically transmitting 
and/or electronically storing ?rst information relating to the 
?rst marked-up digital image together With second informa 
tion relating to the second marked-up digital image so as to 
facilitate the detection of the presence or the absence of the at 
least one underground facility Within the ?rst and second dig 
areas. 

[0015] Another embodiment is directed to an apparatus for 
facilitating detection of a presence or an absence of at least 
one underground facility Within a dig area, Wherein at least a 
portion of the dig area may be excavated or disturbed during 
excavation activities. The apparatus comprises: a communi 
cation interface; a display device; at least one user input 
device; a memory to store processor-executable instructions; 
and a processing unit coupled to the communication inter 
face, the display device, the at least one user input device, and 
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the memory, Wherein upon execution of the proces sor-execut 
able instructions by the processing unit. The processing unit: 
controls the communication interface to electronically 
receive ?rst source data representing a ?rst input image of a 
geographic area including a ?rst dig area, Wherein the ?rst dig 
area corresponds to a ?rst stage of an staged excavation 
project; controls the display device to display at least a por 
tion of the ?rst input image on the display device; acquires at 
least one ?rst user input from the at least one user input 
device; generates a ?rst marked-up digital image including at 
least one ?rst indicator overlaid on the ?rst input image to 
provide at least one indication of the ?rst dig area; controls the 
communication interface to electronically receive second 
source data representing a second input image of a geo 
graphic area including a second dig area, Wherein the second 
dig area corresponds to a subsequent stage of the staged 
excavation project; controls the display device to display at 
least a portion of the second input image on the display 
device; acquires at least one second user input from the at 
least one user input device; generates a second marked-up 
digital image including at least one second indicator overlaid 
on the second input image to provide at least one indication of 
the second dig area; and further controls the communication 
interface and/or the memory to electronically transmit and/or 
electronically store ?rst information relating to the ?rst 
marked-up digital image together With second information 
relating to the second marked-up digital image so as to facili 
tate the detection of the presence or the absence of the at least 
one underground facility Within the ?rst and second dig areas. 
[0016] One embodiment is directed to an apparatus for 
facilitating detection of a presence or an absence of at least 
one underground facility Within a dig area, Wherein at least a 
portion of the dig area may be excavated or disturbed during 
excavation activities. The apparatus comprises a communi 
cation interface; a memory to store processor-executable 
instructions; and a processing unit coupled to the communi 
cation interface and the memory. Upon execution of the pro 
ces sor-executable instructions by the processing unit, the pro 
cessing unit digitally searches the memory to identify a 
descriptor ?le corresponding to a ticket; based on identifying 
information in the descriptor ?le, identi?es at least one image 
corresponding to the ticket, the at least one image comprising 
at least one indication of at least one dig area; electronically 
bundles the at least one image With ticket information from 
the ticket to generate the ticket bundle; and provides the ticket 
bundle to at least one party associated With the at least one 
underground facility. 
[0017] Another embodiment is directed to at least one com 
puter-readable medium encoded With instructions that, When 
executed by at least one processing unit, perform a method for 
facilitating detection of a presence or an absence of at least 
one underground facility Within a dig area, Wherein at least a 
portion of the dig area may be excavated or disturbed during 
excavation activities. The method comprises A) digitally 
searching a memory to identify a descriptor ?le correspond 
ing to a ticket; B) based on identifying information in the 
descriptor ?le, digitally searching for at least one image cor 
responding to the ticket, the at least one image comprising at 
least one indication of at least one dig area; C) electronically 
bundling the at least one image With ticket information from 
the ticket to generate a ticket bundle; and D) providing the 
ticket bundle to at least one party associated With the at least 
one underground facility. 



US 2010/0205536 A1 

[0018] A further embodiment is directed to a method for 
facilitating detection of a presence or an absence of at least 
one underground facility Within at least one dig area, Wherein 
at least a portion of the at least one dig areas may be excavated 
or disturbed during excavation activities. The method com 
prisesA) digitally searching a memory to identify a descriptor 
?le corresponding to a ticket; B) based on identifying infor 
mation in the descriptor ?le, digitally searching for at least 
one image corresponding to the ticket, the at least one image 
comprising at least one indication of at least one dig area; C) 
electronically bundling the at least one image With ticket 
information from the ticket to generate a ticket bundle; and D) 
providing the ticket bundle to at least one party associated 
With the at least one underground facility. 

[0019] Another embodiment is directed to an apparatus for 
facilitating detection of a presence or an absence of at least 
one underground facility Within a dig area, Wherein at least a 
portion of the dig area may be excavated or disturbed during 
excavation activities. The apparatus comprises a communi 
cation interface; a memory to store processor-executable 
instructions; and a processing unit coupled to the communi 
cation interface and the memory. Upon execution of the pro 
ces sor-executable instructions by the processing unit, the pro 
cessing unit: electronically receives, via the communication 
interface, at least one image corresponding to at least one 
ticket or at least one link to the at least one image, the at least 
one image comprising at least one indication of at least one 
dig area, and data relating to the at least one image; based on 
the data relating to the at least one image, identi?es ticket 
information in the memory corresponding to the at least one 
ticket; electronically bundles the at least one image or the at 
least one link With the ticket information to generate a ticket 
bundle; and provides the ticket bundle, via the communica 
tion interface, to at least one party associated With the at least 
one underground facility. 
[0020] A further embodiment is directed to at least one 
computer-readable medium encoded With instructions that, 
When executed by at least one processing unit, perform a 
method for facilitating detection of a presence or an absence 
of at least one underground facility Within a dig area, Wherein 
at least a portion of the dig area may be excavated or disturbed 
during excavation activities. The method comprises A) elec 
tronically receiving at least one image corresponding to at 
least one ticket or at least one link to the at least one image, the 
at least one image comprising at least one indication of at least 
one dig area, and data relating to the at least one image; B) 
based on the data relating to the at least one image, identifying 
ticket information corresponding to the at least one ticket; C) 
electronically bundling the at least one image or the at least 
one link With the ticket information to generate a ticket 
bundle; and D) providing the ticket bundle to at least one party 
associated With the at least one underground facility. 
[0021] Another embodiment is directed to a method for 
facilitating detection of a presence or an absence of at least 
one underground facility Within at least one dig area, Wherein 
at least a portion of the at least one dig areas may be excavated 
or disturbed during excavation activities. The method com 
prises A) receiving at least one image corresponding to at 
least one ticket or at least one link to the at least one image, the 
at least one image comprising at least one indication of at least 
one dig area, and data relating to the at least one image; B) 
based on the data relating to the at least one image, identifying 
ticket information corresponding to the at least one ticket; C) 
electronically bundling the at least one image or the at least 
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one link With the ticket information to generate a ticket 
bundle; and D) providing the ticket bundle to at least one party 
associated With the at least one underground facility. 
[0022] A further embodiment is directed to an apparatus for 
facilitating detection of a presence or an absence of at least 
one underground facility Within a dig area, Wherein at least a 
portion of the dig area may be excavated or disturbed during 
excavation activities. The apparatus comprises a communi 
cation interface; a memory to store processor-executable 
instructions; and a processing unit coupled to the communi 
cation interface and the memory. Upon execution of the pro 
ces sor-executable instructions by the processing unit, the pro 
cessing unit: electronically receives, via the communication 
interface, at least one user input relating to the dig area; based 
on the at least one user input, renders a digital virtual White 
line image including at least one indicator to provide at least 
one indication of the dig area With respect to a geographic 
area; and transmits a limited access ?le comprising informa 
tion relating to the digital virtual White line image, via the 
communication interface, to at least one party associated With 
the at least one underground facility so as to facilitate the 
detection of the presence or the absence of the at least one 
underground facility Within the dig area. 
[0023] Another embodiment is directed to a method for 
facilitating detection of a presence or an absence of at least 
one underground facility Within a dig area, Wherein at least a 
portion of the dig area may be excavated or disturbed during 
excavation activities. The method comprises A) electroni 
cally receiving at least one user input relating to the dig area; 
B) based on the at least one user input, rendering a digital 
virtual White line image including at least one indicator to 
provide at least one indication of the dig area With respect to 
a geographic area; and C) electronically transmitting a lim 
ited access ?le comprising information relating to the digital 
virtual White line image to at least one party associated With 
the at least one underground facility so as to facilitate the 
detection of the presence or the absence of the at least one 
underground facility Within the dig area. 
[0024] A further embodiment is directed to at least one 
computer-readable medium encoded With instructions that 
When executed by at least one processing unit, perform a 
method for facilitating detection of a presence or an absence 
of at least one underground facility Within a dig area, Wherein 
at least a portion of the dig area may be excavated or disturbed 
during excavation activities. The method comprises A) elec 
tronically receiving at least one user input relating to the dig 
area; B) based on the at least one user input, rendering a 
digital virtual White line image including at least one indica 
tor to provide at least one indication of the dig area With 
respect to a geographic area; and C) electronically transmit 
ting a limited access ?le comprising information relating to 
the digital virtual White line image to at least one party asso 
ciated With the at least one underground facility so as to 
facilitate the detection of the presence or the absence of the at 
least one underground facility Within the dig area. 
[0025] This application incorporates by reference the fol 
loWing U.S. published patent applications: U.S. 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;” and Us. publication no. 
2008-0245299-A1, published Oct. 9, 2008, ?ledApr. 4, 2007, 
and entitled “Marking System and Method.” Further, this 
application incorporates by reference the folloWing co-pend 
ing U.S. patent application: U.S. patent application Ser. No. 
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12/422,364, entitled “VIRTUAL WHITE LINES (VWL) 
APPLICATION FOR INDICATING A PLANNED EXCA 
VATION OR LOCATE PATH,” ?led on Apr. 13, 2009. 
[0026] 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 

[0027] The draWings are not necessarily to scale, emphasis 
instead generally being placed upon illustrating the principles 
of the invention. 

[0028] The objects and features of the present disclosure, 
Which are believed to be novel, are set forth With particularity 
in the appended claims. The present disclosure, both as to its 
organiZation and manner of operation, together With further 
objectives and advantages, may be best understood by refer 
ence to the folloWing description, taken in connection With 
the accompanying draWings as set forth beloW: 
[0029] FIG. 1 illustrates a functional block diagram of a 
multi-generational virtual White lines application for delim 
iting planned excavation sites of staged excavation projects, 
according to the present disclosure; 
[0030] FIG. 12 illustrates a vieW of a multi-generational 
virtual White lines image, Which shoWs the one image-to 
multiple virtual White lines scenario of the multi-generational 
virtual White lines application, according to the present dis 
closure; 
[0031] FIGS. 3 and 4 illustrate vieWs of a virtual White lines 
image series, Which shoWs the multiple image-to-multiple 
virtual White lines scenario of the multi-generational virtual 
White lines application, according to the present disclosure; 
[0032] FIG. 5 illustrates a functional block diagram of a 
multi-generational virtual White lines system that includes the 
multi-generational virtual White lines application, according 
to the present disclosure; 
[0033] FIGS. 6A and 6B illustrate a How diagram of an 
example of a method of operation and/ or of using the multi 
generational virtual White lines system, according to the 
present disclosure; 
[0034] FIG. 7 shoWs a sketch 700, representing an exem 
plary input image; 
[0035] FIG. 8 shoWs a map 800, representing an exemplary 
input image; 
[0036] FIG. 9 shoWs a facility map 900, representing an 
exemplary input image; 
[0037] FIG. 10 shoWs a construction/engineering draWing 
1000, representing an exemplary input image; 
[0038] FIG. 11 shoWs a land survey map 1100, representing 
an exemplary input image; 
[0039] FIG. 12 shoWs a grid 1200, overlaid on the land 
survey map 1100 of FIG. 11, representing an exemplary input 
image; and 
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[0040] FIG. 13 shoWs a street level image 1300, represent 
ing an exemplary input image. 

DETAILED DESCRIPTION 

[0041] FolloWing beloW are more detailed descriptions of 
various concepts related to, and embodiments of, inventive 
methods and apparatus according to the present disclosure for 
associating one or more virtual White line images With corre 
sponding ticket information for a given excavation project. 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 implementation. 
Examples of speci?c implementations and applications are 
provided primarily for illustrative purposes. 
[0042] Various embodiments described herein are directed 
to methods, apparatus and systems for creating an electronic 
record relating to a geographic area including a dig area to be 
excavated or otherWise disturbed. The electronic record may 
comprise one or more virtual White line (V WL) images for 
delimiting one or more planned excavation sites. In some 
examples, the excavation projects are staged excavation 
projects, and the term “multi-generational” refers to the exca 
vation stages of multiple related tickets and/or a project ticket. 
One or more VWL images may be created using a VWL 
application that alloWs a user to generate (e.g., draW) one or 
more virtual White lines for electronically delimiting one or 
more dig areas. The virtual White line(s) may be overlaid on 
an input image depicting a geographic area including one or 
more dig areas, for example. In a multistage excavation 
project, each of the multiple virtual White lines may be manu 
ally and/ or automatically ordered and dated With respect to a 
timetable of the multiple-stage excavation project. In 
embodiments described herein relating to multi-generational 
staged excavation projects, as Well as in other embodiments 
relating to more limited excavation projects in connection 
With a given dig area (e.g., as described in some embodiments 
of methods and apparatus disclosed in US. Patent Publica 
tion Nos. 2008-0228294-A1 and 2008-0245299-A1, hereby 
incorporated herein by reference), methods and apparatus 
according to the present disclosure alloW the image(s) and 
other information associated With one or more virtual White 
lines to be electronically bundled With the ticket information 
and dispatched to the locate personnel for vieWing When 
performing the locate operation(s). 
[0043] The multi-generational VWL application, system 
and/or method described herein may provide tools for clearly 
conveying information about planned excavation, such as a 
multiple-stage excavation project. The information may com 
prise, for example, the limits of one or more dig areas. The 
information about the planned excavation may be provided in 
a substantially permanent and/ or reproducible manner so that 
the information may be referenced throughout the duration of 
the planned excavation. Plans for staged excavation may be 
documented With respect to, for example, multiple related 
tickets and/or project tickets. 
[0044] Further, the multi-generational VWL application, 
system and/or method described herein may provide 
improved communication mechanisms betWeen excavators 
and locate personnel for synchroniZing staged excavation 
activities and locate operations. As a result, improved oper 
ating ef?ciency may be achieved for both excavation compa 
nies and locate service providers. Improved information 
exchange alloWs excavation companies and locate service 
























