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VIRTUAL WHITE LINES (VWL) 
APPLICATION FOR INDICATING AN AREA 

OF PLANNED EXCAVATION 

CROSS-REFERENCE TO RELATED 

APPLICATION(S) 

This application claims the bene?t, under 35 U.S.C. §119 
(e), of Us. Provisional Application Ser. No. 61/151,815, 
entitled “VIRTUAL WHITE LINES (VWL) APPLICATION 
FOR INDICATING A POINT, LINE, AND/OR PATH OF 
PLANNED EXCAVATION,” ?led on Feb. 1 1, 2009, Which is 
hereby incorporated herein by reference in its entirety. 

BACKGROUND 

In the construction industry, the process of locating and 
marking underground facilities is required prior to any exca 
vation activity. In this process, excavators are required to 
notify underground facility oWners in advance of their exca 
vation activities and to describe and communicate the geo 
graphic area of those activities to the underground facility 
oWners. For example, excavators may submit a Work order 
(i.e., locate request or ticket) to, for example, a one-call cen 
ter, Which serves as noti?cation to underground facility oWn 
ers of the planned excavation. A locate request (or ticket) may 
be any communication or instruction to perform a locate 
operation at a certain dig area. The dig area is any speci?ed 
geographic area Within Which excavation may occur. One call 
centers may receive locate requests from excavators via elec 
tronic delivery or verbally through a telephone conversation 
betWeen the excavator and a human call center operator. 
Whether communicated electronically or verbally, excava 
tors 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 com 
municated to the appropriate locate service provider. 

Textual descriptions of dig areas can be very imprecise 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 excavator, 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 
indicating the particular geographic location of the proposed 
excavation. For example, marks may be used to physically 
indicate 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 marked 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. 

HoWever, the use of these physical White lines to physically 
indicate the dig area may be limited. For example, these 
physical White lines provide only a temporary indication of 
the dig area, as the physical White lines may deteriorate or be 
eliminated over time by such events as precipitation, exces 
sive pedestrian or vehicle tra?ic, erosion, the excavation pro 
cess, or numerous other events. Therefore, a need exists for 
improved Ways of indicating the proposed excavation site in 
a more permanent and/or reproducible manner. 

Further, While marking the dig area With White lines may 
serve to identify a certain dig area, it may lack speci?city With 
respect to the precise location of the planned excavation. 
Currently, a locate technician arrives at the job site and may 
perform tasks associated With locate operations over the 
entire dig area that has been marked via the White lines, When 
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2 
in fact the precise location of interest to the excavator may 
only be a path or line Within or across the marked dig area. 
Consequently, time and resources may be lost performing 
tasks associated With locate operations over a larger physical 
area than is necessary. Therefore, a need exists for improved 
Ways of indicating With more speci?city the dig area of 
planned excavation. 

SUMMARY 

Various embodiments of the present invention 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. As part of the electronic 
record, the dig area is somehoW identi?ed With respect to its 
immediate surroundings in the geographic area. For example, 
to create such an electronic record, one or more input images 
relating to the geographic area including the dig area 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. The dig area is then indicated 
in some manner on the displayed input image(s) so as to 
generate one or more marked-up images constituting at least 
a portion of the electronic record. 

In some implementations of the inventive concepts dis 
closed herein, the electronic record may include a variety of 
non-image information to facilitate identi?cation of the dig 
area (e. g., 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 coordinates 
relating to the dig area and/or various aspects of the geo 
graphic area surrounding the dig area, 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 associated With the marked-up 
image(s), While in other implementations the marked-up 
image(s) and the non-image information may be formatted as 
separate data sets. These separate data sets may be transmit 
ted and/ or stored separately, but may nonetheless be linked 
together in some manner as relating to a common electronic 
record. 
One embodiment described herein comprises 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 dig area; B) pro 
cessing 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 a 
user input device associated With the display device, at least 
one reference indicator to the displayed at least one input 
image to provide a reference for a locate operation and 
thereby generate a marked-up digital image; D) providing, 
via the user input device, a description of a path to be folloWed 
during the locate operation With reference to the at least one 
reference indicator; and E) electronically transmitting and/ or 
electronically storing information relating to the marked-up 
digital image together With information relating to the 
description of the path so as to facilitate the detection of the 
presence or the absence of the at least one underground facil 
ity Within the dig area. 

Another embodiment comprises at least one computer 
readable medium encoded With instructions that, When 
executed by at least one processing unit, perform a method for 
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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 dig area; B) pro 
cessing the source data so as to display at least a portion of the 
at least one input image on a display device; C) receiving user 
input, via a user input device associated With the display 
device; D) adding, based on the user input, at least one refer 
ence indicator to the displayed at least one input image to 
provide a reference for a locate operation and thereby gener 
ate a marked-up digital image; E) providing, via the user input 
device, a description of a path to be folloWed during the locate 
operation With reference to the at least one reference indica 
tor; and F) electronically transmitting and/or electronically 
storing information relating to the marked-up digital image 
together With information relating to the description of the 
path so as to facilitate the detection of the presence or the 
absence of the at least one underground facility Within the dig 
area. 

A further embodiment comprises an apparatus for facili 
tating 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; a user input device; a 
memory to store processor-executable instructions; and a pro 
cessing unit coupled to the communication interface, the dis 
play device, the user input device, and the memory, Wherein 
upon execution of the processor-executable instructions by 
the processing unit. The processing unit: controls the com 
munication interface to electronically receive source data 
representing at least one input image of a geographic area 
including the dig area; 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 user input device to provide 
a reference for a locate operation; generates a marked-up 
image including at least one reference indicator based on the 
user input; acquires at least one second user input from the 
user input device, the at least one second user input providing 
a description of a path to be folloWed during the locate opera 
tion With reference to the at least one reference indicator; and 
further controls the communication interface and/ or the 
memory to electronically transmit and/or electronically store 
information relating to the marked-up digital image together 
With information relating to the description of the path so as to 
facilitate the detection of the presence or the absence of the at 
least one underground facility Within the dig area. 

Another embodiment comprises a method for facilitating 
detection of a presence or an absence of at least one under 
ground facility Within a dig area, Wherein at least a portion of 
the dig area may be excavated or disturbed during excavation 
activities. The method comprising: A) electronically receiv 
ing source data representing at least one input image of a 
geographic area including the dig area; 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 a user input 
device associated With the display device, at least one refer 
ence indicator to the displayed at least one input image to 
provide a reference for an area of planned excavation and 
thereby generate a marked-up digital image; D) providing, 
via the user input device, a description of the area of planned 
excavation With reference to the at least one reference indi 
cator; and E) electronically transmitting and/or electronically 
storing information relating to the marked-up digital image 
together With information relating to the description of the 
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4 
area of planned excavation so as to facilitate the detection of 
the presence or the absence of the at least one underground 
facility Within the dig area. 
A further embodiment comprises 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) electroni 
cally receiving source data representing at least one input 
image of a geographic area including the dig area; B) pro 
cessing the source data so as to display at least a portion of the 
at least one input image on a display device; C) receiving user 
input, via a user input device associated With the display 
device; D) adding, based on the user input, at least one refer 
ence indicator to the displayed at least one input image to 
provide a reference for a locate operation and thereby gener 
ate a marked-up digital image; E) providing, via the user input 
device, a description of the area of planned excavation With 
reference to the at least one reference indicator; and F) elec 
tronically transmitting and/ or electronically storing informa 
tion relating to the marked-up digital image together With 
information relating to the description of the area of planned 
excavation so as to facilitate the detection of the presence or 
the absence of the at least one underground facility Within the 
dig area. 

Another embodiment comprises an apparatus for facilitat 
ing 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; a user input device; a 
memory to store processor-executable instructions; and a pro 
cessing unit coupled to the communication interface, the dis 
play device, the user input device, and the memory, Wherein 
upon execution of the processor-executable instructions by 
the processing unit. The processing unit: controls the com 
munication interface to electronically receive source data 
representing at least one input image of a geographic area 
including the dig area; 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 user input device to provide 
a reference for a locate operation; generates a marked-up 
image including at least one reference indicator based on the 
user input; acquires at least one second user input from the 
user input device, the at least one second user input providing 
a description of the area of planned excavation With reference 
to the at least one reference indicator; and further controls the 
communication interface and/ or the memory to electronically 
transmit and/or electronically store information relating to 
the marked-up digital image together With information relat 
ing to the description of the area of planned excavation so as 
to facilitate the detection of the presence or the absence of the 
at least one undcrground facility Within the dig area. 

It should be appreciated that all combinations of the fore 
going concepts and additional concepts discussed in greater 
detail beloW (provided such concepts are not mutually incon 
sistent) are contemplated as being part of the inventive subject 
matter disclosed herein. In particular, all combinations 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 terminol 
ogy explicitly employed herein that also may appear in any 
disclosure incorporated by reference should be accorded a 
meaning most consistent With the particular concepts dis 
closed herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings are not necessarily to scale, emphasis instead 
generally being placed upon illustrating the principles of the 
invention. 

FIG. 1 illustrates a functional block diagram of a virtual 
white lines application for indicating a point, line, and/or path 
of planned excavation, according to the present disclosure; 

FIG. 2 illustrates an example of a virtual white lines image, 
which shows more details of virtual white lines for indicating 
a point, line, and/ or path of planned excavation, according to 
the present disclosure; 

FIG. 3 illustrates another example of a virtual white lines 
image, which shows more details of virtual white lines for 
indicating a point, line, and/or path of planned excavation, 
according to the present disclosure; 

FIG. 4 illustrates a functional block diagram of a virtual 
white lines system that includes the virtual white lines appli 
cation, according to the present disclosure; 

FIG. 5 illustrates a ?ow diagram of an example of a method 
of operation and/or of using the virtual white lines system, 
according to the present disclosure; 

FIG. 6 shows a sketch 600, representing an exemplary 
input image; 

FIG. 7 shows a map 700, representing an exemplary input 
image; 

FIG. 8 shows a facility map 800, representing an exemplary 
input image; 

FIG. 9 shows a construction/engineering drawing 900, rep 
resenting an exemplary input image; 

FIG. 10 shows a land survey map 1000, representing an 
exemplary input image; 

FIG. 11 shows a grid 1100, overlaid on the construction/ 
engineering drawing 900 of FIG. 9 representing an exemplary 
input image; and 

FIG. 12 shows a street level image 1200, representing an 
exemplary input image. 

DETAILED DESCRIPTION 

Following below are more detailed descriptions of various 
concepts related to, and embodiments of, inventive methods 
and apparatus according to the present disclosure for facili 
tating a locate operation using a virtual white line image. 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. 

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 a virtual white line (VWL) image indicating a point, 
line, and/ or path of planned excavation. The VWL image may 
be created using a VWL application that allows a user to 
generate (e.g., draw) one or more virtual white lines for elec 
tronically indicating a point, line, and/or path of planned 
excavation. For example, using a drawing tool of the VWL 
application, a user may mark one or more virtual white lines 
on any digital image of the geographic location of the dig area 
to indicate the line or path of the planned excavation. The 
marked-up digital image (i.e., a VWL image) may be associ 
ated with a locate request (or ticket) and transmitted to the 
locate service provider for use during locate operations. 
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6 
By indicating a point, line, and/or path of planned excava 

tion, the VWL image may reduce, or even substantially elimi 
nate, the amount of time spent by a locate technician reading 
and interpreting textual descriptions and/or interpreting ver 
bal descriptions of the planned excavation. It shouldbe appre 
ciated, however, that the VWL image and/or the electronic 
record may optionally include textual descriptions and other 
information requiring interpretation. In addition, by visually 
and/or otherwise indicating a point, line, and/or path of 
planned excavation, the VWL image may rapidly orient the 
locate technician at the job site with respect to the precise 
location of the planned excavation. As a result, the locate 
operation may be performed more e?iciently and more cost 
effectively. The VWL image may also reduce or eliminate 
uncertainty about the locate operation (e.g., by providing 
more information or providing information in a more useful 

format), which may reduce or eliminate the risk of damage. 
Referring to FIG. 1, a functional block diagram of a VWL 

application 100 for indicating a point, line, and/or path of 
planned excavation is presented. In one embodiment, VWL 
application 1 00 of the present disclosure may be, for example, 
a web-based application that is accessible via the Internet. For 
example, a graphical user interface (GUI) that is accessible 
via the Internet may be associated withVWL application 100. 
VWL application 100 may provide a secure login function, 
which allows users, such as excavators and/ or system admin 
istrators, to access the functions of VWL application 100. In 
one example, excavators may login to VWL application 100 
and enter user-speci?c information which may be saved in, 
for example, a user pro?le. The user-speci?c information may 
include, for example, the user’s name, user-ID, and excava 
tion company name. In another embodiment, VWL applica 
tion 100 may be a desktop application that is running on the 
user’s local computing device. 
VWL application 100 may include, but is not limited to, a 

drawing tool 110. Certain inputs to VWL application 100 may 
include, but are not limited to, ticket information 112, and 
source data 114. The output of VWL application 100 may 
include, but is not limited to, one or more VWL images 116. 

Drawing tool 110 may be used to create an electronic 
record relating to a geographic area including a dig area to be 
excavated or otherwise disturbed. As part of the electronic 
record, the dig area may be somehow identi?ed with respect 
to its immediate surroundings in the geographic area. For 
example, source data 114 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. The dig area is then indicated in some 
manner on the displayed input image(s) 118 so as to generate 
one or more marked-up images constituting at least a portion 
of the electronic record. In some implementations of the 
inventive concepts disclosed herein, the electronic record 
may include a variety of non-image information to facilitate 
identi?cation of the dig area (e. g., 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 geo 
graphic coordinates relating to the dig area and/or various 
aspects of the geographic area surrounding the dig area, 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 informa 
tion may be included as metadata associated with the marked 
up image(s), while in another implementation the marked-up 
image(s) and the non-image information may be formatted as 
separate data sets. These separate data sets may be transmit 














