
(12) United States Patent 
Nielsen et al. 

US008356255B2 

US 8,356,255 B2 
*Jan. 15, 2013 

(10) Patent N0.: 
(45) Date of Patent: 

(54) 

(75) 

(73) 

(21) 

(22) 

(65) 

(60) 

(51) 

(52) 
(58) 

(56) 

4,550,376 A 
5,032,989 A 

VIRTUAL WHITE LINES (VW L) FOR 
DELIMITING PLANNED EXCAVATION SITES 
OF STAGED EXCAVATION PROJECTS 

Inventors: Steven E. Nielsen, North Palm Beach, 
FL (US); Curtis Chambers, Palm Beach 
Gardens, FL (US); Jeffrey Farr, Jupiter, 
FL (US) 

Assignee: CertusvieW Technologies, LLC, Palm 
Beach Gardens, FL (US) 

Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 414 days. 

This patent is subject to a terminal dis 
claimer. 

Appl. N0.: 12/475,924 

Filed: Jun. 1, 2009 

Prior Publication Data 

US 2010/0205555 A1 Aug. 12, 2010 

Related US. Application Data 

Provisional application No. 61/151,769, ?led on Feb. 
11, 2009. 

Int. Cl. 
G06F 3/048 (2006.01) 
G09G 5/00 (2006.01) 
US. Cl. ....................... .. 715/764; 345/632; 715/771 

Field of Classi?cation Search ................ .. 345/ 632; 

71 5/ 7 64 
See application ?le for complete search history. 

References Cited 

U.S. PATENT DOCUMENTS 

10/1985 Maciejczak 
7/ 1991 Tornetta 

5,414,462 A 5/1995 Veatch 
5,519,809 A 5/1996 Husseiny et al. 
5,557,515 A 9/1996 AbbruZZese et a1. 
5,699,244 A 12/1997 Clark, Jr. et a1. 

(Continued) 

FOREIGN PATENT DOCUMENTS 

EP 100324 Bl 2/1984 

(Continued) 

OTHER PUBLICATIONS 

International Search Report and Written Opinion, Application Serial 
No. PCT/2010/000131, Apr. 23, 2010. 

(Continued) 

Primary Examiner * Kieu Vu 

Assistant Examiner * Aaron LoWenberger 

(74) Attorney, Agent, or Firm * Foley & Lardner LLP; 
Joseph Teja, Jr. 

(57) ABSTRACT 

Methods and apparatus for facilitating detection of a presence 
or an absence of at least one underground facility Within a dig 
area. Source data representing one or more input images of a 
geographic area including the dig area is electronically 
received at a ?rst user location, Which may be remote from the 
dig area. The source data is processed so as to display at least 
a portion of the input image(s) on a display device. One or 
more indicators are added to the displayed input image(s), via 
a user input device associated With the display device, to 
provide at least one indication of the dig area and thereby 
generate a marked-up digital image. In the case of a staged 
excavation project, the input image, or a plurality of associ 
ated images, may include indicia of multiple dig areas corre 
sponding to multiple stages of the staged excavation project. 

16 Claims, 14 Drawing Sheets 



US 8,356,255 B2 
Page 2 

US. PATENT DOCUMENTS 2007/0219722 A1 9/2007 Sawyer et a1. 
2007/0223803 A1 9/2007 Shindo 

2,3535% 2 g?ggg ggf?ieegfil 2007/0226004 A1 9/2007 Harrison 
5,961,569 A 10/1999 ciepen et a1. gggggggggg :1 $882 115mg vans et al. 
5987380 A 11/1999 Backman ePaL 2008/0189249 A1 8/2008 Petakov et al. 

243332; 2 $888 gslamboljnetal' 2008/0228294 A1 9/2008 Nielsen et a1. 
6,169,517 B1 V2001 Egg’gb‘ltlcm et a1 2008/0245299 A1 10/2008 Nielsen et a1. 

’ ’ 0001 Smm ' 2008/0310721A1 12/2008 Yeng 

2622296; 5% @0001 W. P 2009/0013928 A1 1/2009 Nlelsen etal. 
6,298,446 B1 10/2001 scfisiber et a1 2009/0174768 A1 7/2009 Bleekbinn et a1. 

7 l . ~ 2009/0201178 A1 8/2009 Nlelsen etal. 

6,343,290 B1 V2002 C0331.“ 6‘ a1~ 2009/0201311 A1 8/2009 Nielsen et a1. 
6,401,051 B1 6/2002 Memam 2009/0202101 A1 8/2009 Nielsen et a1. 
6,426,872 B1 7/2002 Sutton etal' 2009/0202110 A1 8/2009 Nielsen et a1. 
6,434,258 B2 8/2002 Wlens 2009/0202111 A1 8/2009 Nielsen et al. 

2,23%? 5% $588; ?fdgersetal 2009/0202112 A1 8/2009 Nielsen et a1. 
6,587,851 B1 700% Diltzizai‘g’zt a1 2009/0204238 A1 8/2009 Nielsen et a1. 

7 l . ~ 2009/0204466 A1 8/2009 Nlelsen et a1. 
6,650,293 B1 11/2003 Eslambolchletal' 2009/0204614 A1 8/2009 Nielsen et al. 
6,710,741 B2 3/2004 TuFker. 2009/0204625 A1 8/2009 Nielsen et al. 
6,751,552 B1 #004 Mmen‘ a1 2009/0207019 A1 8/2009 Nielsen etal. 

5% 2688: igggfgal' 702/5 2009/0208642 A1 8/2009 Nielsen et a1. 
1 l . ~ ~~~~~~~~~~~~~~~~~~~~~ ~~ 2009/0210098 A1 8/2009 Nlelsen etal. 

6,772,142 B1 8/2004 Ken‘ng etal' 2009/0210284 A1 8/2009 Nielsen et al. 
6,798,379 B2 W004 Tuckeretal' 2009/0210285 A1 8/2009 Nielsen et a1. 
2,232,222 5% i688; 549$ 11 l 2009/0210297 A1 8/2009 Nielsen et a1. 
6,898,525 B1 5/2005 hiilnen? eta' 2009/0210298 A1 8/2009 Nielsen etal. 

’ ’ 2009/0237408 A1 9/2009 Nlelsen etal. 
6,904,160 B2 6/2005 Burgess 2009/0238414 A1 9/2009 Nielsen et al. 
6,904,361 B1 6/2005 Tanman etal' 2009/0238415 A1 9/2009 Nielsen et al. 
6,956,524 B2 10/2005 Tuckeretal' 2009/0238416 A1 9/2009 Nielsen et a1. 
6,958,690 B1 10/2005 Asher 6? a1~ 2009/0238417 A1 9/2009 Nielsen et a1. 
6,972,698 B2 12/2005 DeguCh‘ 2009/0241045 A1 9/2009 Nielsen et a1. 
6,999,021 B2 2/2006 Taylor’lr'etal' 2009/0241046 A1 9/2009 Nielsen et a1. 
7,003,138 B2 W006 W113?“ 2009/0324815 A1 12/2009 Nielsen et a1. 
7,054,741 B2 5/2006 Harmon etal' 2009/0327024 A1 12/2009 Nielsen et al. 
“33302 B2 11/2006 Koch etal' 2010/0006667 A1 1/2010 Nielsen et a1. 
7,142,196 B1 11/2006 conPoretal' 2010/0010862 A1 1/2010 Nielsen et a1. 
7,171,389 B2 V2007 H9918?“ 2010/0010863 A1 1/2010 Nielsen et al. 
7216934 B2 5/2007 V‘t‘kmnen etal' 2010/0010882 A1 1/2010 Nielsen et a1. 
7,262,797 B2 8/2007 weldPm 2010/0010883 A1 1/2010 Nielsen et al. 
7,313,759 B2 12/2007 Suns.‘ 2010/0084532 A1 4/2010 Nielsen et a1. 
7,356,406 B2 ‘V2008 Ham?” 6‘ a1~ 2010/0085054 A1 4/2010 Nielsen et a1. 
7’447’509 B2 11/2008 Cossmsetal' 2010/0085185 A1 4/2010 Nielsen et a1. 
7,482,973 B2 V2009 T‘.1°ker 6‘ al' 2010/0085376 A1 4/2010 Nielsen et a1. 

zlgé‘glégg g? @583? $1332; etall' 2010/0085694 A1 4/2010 Nielsen et a1. 
7’978’129 B2 M011 S: ?irt; 2010/0085701 A1 4/2010 Nielsenetal. 

’ ’ .WY ~ 2010/0086671 A1 4/2010 Nielsen etal. 

343227233 5% 12%}; giggsen et a1 2010/0086677 A1 4/2010 Nielsen et a1. 
2001/0004739 A1 6/2001 Sekiguchi et a1. 5818;882283; 2} $818 $136“ et 31' 1e sen et a1. 

gggggfg?ggg 2} @588; $J?f§éfii 2010/0088134 A1 4/2010 Nielsen et a1. 
2003/0012411 A1 1/2003 SjOStrOIIl et a1. 5818x8232; :1 $818 $13“ etai' 
2003/0061211 A1 3/2003 ShultZ et a1. Fesen eta‘ 

. 2010/0090700 A1 4/2010 Nlelsen et a1. 

388285352; 2} $8843‘ g‘fk‘c’lvlchl 2010/0090858 A1 4/2010 Nielsen et a1. 
2004/0030706 A1 2/2004 Ev‘zl‘ilseta' 2010/0091200 A1 4/2010 Vlgouroux 
20040110515 Al 6/2004 Blumbergetal 2010/0094553 A1 4/2010 Nlelsenetal. 
2004/0128215 Al* 7/2004 Florance et a1. .............. .. 705/28 ggiggigggg :1 $5818 $13G“ et 31' 
2004/0210370 A1 10/2004 Gudat et a1. Fe Sen et 31' 

2010/0188215 A1 7/2010 Nlelsen et a1. 

2005;0033513 A1 #005 Ga?bmo 2010/0188216 A1 7/2010 Nielsen et a1. 
3889892233 2} 135882 E? Y dr 2010/0188245 A1 7/2010 Nielsen et a1. 
Zoos/0273346 A1 12/2005 FIZZ?“ escu 2010/0188407 A1 7/2010 Nielsenetal. 

. 2010/0189312 A1 7/2010 Nielsen et a1. 

ggggggggggg 2} Z5882 Ya‘? “3L1 2010/0189887 A1 7/2010 Nielsen et a1. 
20060085133 A1 400% Y“ erettéj' 2010/0198663 A1 8/2010 Nielsenetal. 
2006/0085396 A1 400% Egzgfgal' 2010/0201690 A1 8/2010 Nielsenetal. 
2006/0125828 Al* 6/2006 Harrison et a1. ............ .. 345/441 2010/0201706 A1 8/2010 Nelsen etal' 
2006/0161349 A1 700% Crossetal‘ 2010/0205031 A1 8/2010 Nielsen etal. 
2006/0200305 A1 900% Shehaet a1, 2010/0205032 A1 8/2010 Nlelsen etal. 
2006/0208927 A1 9/2006 Pooret 2010/0205195 A1 8/2010 Nielsen etal. 
2006/02769g5 A1 12/2006 Xu 2010/0205264 A1 55/2010 Nielsen etal. 
2006/02g22g0 A1 12/2006 Stotz etal, 2010/0205536 A1 55/2010 Nielsen etal. 
2006/0285152 A1 12/2006 skillen 2010/0205554 A1 8/2010 Nielsen et a1. 
2007/0112936 Al* 5/2007 Harrison ..................... .. 709/217 2010/0228588 A1 9/2010 Nielsen et a1. 
2007/0143676 A1 6/2007 clien 2010/0245086 A1 9/2010 Nielsen et a1. 
2007/0195011 Al* 8/2007 Hatorietal. ................. .. 345/2.1 2010/0247754 A1 9/2010 Nielsen et a1. 



US 8,356,255 B2 
Page 3 

2010/0253511 A1 
2010/0253513 A1 
2010/0253514 A1 
2010/0255182 A1 
2010/0256825 A1 
2010/0256863 A1 
2010/0256912 A1 
2010/0256981 A1 
2010/0257029 A1 
2010/0257477 A1 
2010/0259381 A1 
2010/0259414 A1 
2010/0262470 A1 
2010/0262670 A1 
2010/0263591 A1 
2010/0268786 A1 
2010/0285211 A1 
2010/0318401 A1 
2010/0318402 A1 
2010/0318465 A1 
2010/0324967 A1 
2011/0007076 A1 
2011/0020776 A1 
2011/0022433 A1 
2011/0035245 A1 
2011/0035251 A1 
2011/0035252 A1 
2011/0035260 A1 
2011/0035324 A1 
2011/0035328 A1 
2011/0040589 A1 
2011/0040590 A1 
2011/0045175 A1 
2011/0046993 A1 
2011/0046994 A1 
2011/0046999 A1 
2011/0060496 A1 
2011/0060549 A1 
2011/0095885 A9 
2011/0131081 A1 
2011/0135163 A1 
2011/0137769 A1 
2011/0236588 A1 
2011/0279229 A1 
2011/0279230 A1 
2011/0279476 A1 
2011/0282542 A9 
2011/0283217 A1 
2011/0285749 A1 
2012/0019380 A1 
2012/0036140 A1 
2012/0058751 A1 
2012/0065924 A1 
2012/0065944 A1 
2012/0066137 A1 
2012/0066273 A1 
2012/0066506 A1 
2012/0069178 A1 
2012/0072035 A1 

10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
10/2010 Nielsen et al. 
11/2010 Nielsen et al. 
12/2010 Nielsen et al. 
12/2010 Nielsen et al. 
12/2010 Nielsen et al. 
12/2010 Nielsen et al. 
1/2011 Nielsen et al. 
1/2011 Nielsen et al. 
1/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
2/2011 Nielsen et al. 
3/2011 Nielsen et al. 
3/2011 Nielsen et al. 
4/2011 Nielsen et al. 
6/2011 Nielsen et al. 
6/2011 Nielsen et al. 
6/2011 Nielsen et al. 
9/2011 Nielsen et al. 
11/2011 Nielsen et al. 
11/2011 Nielsen et al. 
11/2011 Nielsen et al. 
11/2011 Nielsen et al. 
11/2011 Nielsen et al. 
11/2011 Nielsen et al. 
1/2012 Nielsen et al. 
2/2012 Nielsen et al. 
3/2012 Colley 
3/2012 Nielsen et al. 
3/2012 Nielsen et al. 
3/2012 Nielsen et al. 
3/2012 Nielsen et al. 
3/2012 Nielsen et al. 
3/2012 Nielsen et al. 
3/2012 Nielsen et al. 

2012/0110019 A1 5/2012 Nielsen et al. 
2012/0113244 A1 5/2012 Nielsen et al. 

FOREIGN PATENT DOCUMENTS 

JP 2005327228 11/2005 
JP 2006189930 7/2006 

OTHER PUBLICATIONS 

Common Ground Alliance, Best Practices Version 1.0, Apr. 2003. 
Common Ground, Study of One-Call Systems and Damage Preven 
tion Best Practices, Aug. 1999. 
“Case Study: Wireless mash-up keeps track of Vegas’ pipes,” 
TechWorld, http://howto.techworld.com/mobile-wireless/2297/ 
case-study-wireless-mash-up-keeps tra..., printed Dec. 16, 2009 
(original publication date unknown), 2 pages. 
Gopher State One CalliHistory and Background, http://www. 
gopherstateonecall.org/history.aspX, printed on Dec. 12, 2009 (origi 
nal publication date unknown), 2 pages. 

Gopher State One CalliVirtual Polygon Fact Sheet, http://www. 
gopherstateonecall . org/ doc s/ 
Virtual%20Polygon%20Fact%20Sheet.pdf, printed on Dec. 16, 
2009 (original publication date unknown), 4 pages. 
Hanneman, J ., “Noti?cation and the NMOC Map System,” http:// 
nmonecall.org/articleshtm, printed on Dec. 16, 2009 (original pub 
lication date unknown), 10 pages. 
International Search Report and Written Opinion, Application Serial 
No. PCT/US2009/01707, May 14, 2009, 13 pages. 
One Call Concepts Inc.4Company News & Executive Pro?les, 
BNET Industries, http://resources.bnet.com/topic/onei 
call+concepts+inc..html, printed on Dec. 15, 2009 (original publica 
tion date unknown), 6 pages. 
One Call Concepts Inc.iPrism Software, http://www.occinc.com/ 
services/prismisoftwareasp, printed on Dec. 16, 2009 (original 
publication date unknown), 1 page. 
Pevarski, R., Virginia Pilot Project: Technology Meets Damage Pre 
vention, http://www.eXcavationsafetyonline.com/esg/guidePDFs/ 
2009i2009iESGiPagei9.pdf, printed on Nov. 3, 2009, 1 page. 
Pickus, J., “Call USAiAutomating “Call Before You Dig” Pro 
cesses for a Major Utility,” GITA’s Annual Conference on Apr. 
25-28, 2004, 19 pages. 
Pickus, J ., “Internet GIS for the Municipality,” Las Vegas Water 
District, http://spatialnews. geocomm.com/geonetcom/seminar3. 
html, printed Dec. 16, 2009 (original publication date unknown), 3 
pages. 
SchutZberg, A., “Autodesk Positions Itself for 2008 and Beyond,” 
Location Intelligence Articles, Feb. 22, 2008, http://www. 
locationintelligence.net/aIticles/2693.html, printed Dec. 16, 2009, 4 
pages. 
Stocking, A., “Betting on Technology,” Mar. 2007, http://www.re 
sources.autodesk.com/?les/government/customeristories/A137 
LVTBVWDiMunicipaliSeweriandiWateriaIticle.pdf, 3 pages. 
Utility Noti?cation CenteriMembership Details, http://www. 
callbeforeyoudig.org/himemberhtm, printed on Dec. 12, 2009 
(original publication date unknown), 12 pages. 
Binder 1: “Virginia Utility Protection Service, Inc. Response to US 
Patent Application Publication . . . ,” pages DY0001-755, Nov. 3, 

2010. 

Binder 2: “Patent US 2009 0237408,” pp. DY0756-1271, Nov. 3, 
2010. 

Binder 3: “Patent US 2009 0238414,” pp. DY1272-2210, Nov. 3, 
2010. 

Binder 4: “Patent US 2009 0238415,” pp. DY2211-3308, Nov. 3, 
2010. 

Binder 5: “Patent US 2009 0238416,” pp. DY3309-3889, Nov. 3, 
2010. 

Binder 6: “Patent US 2009 0238417,” pp. DY3890-4133, Nov. 3, 
2010. 

Binder 7: “Patent US 2009 0241045,” pp. DY4134-4276, Nov. 3, 
2010. 

Binder 8: “Patent US 2009 0241046,” pp. DY4277-4499, Nov. 3, 
2010. 

R. Pevarski, Letter from the Virginia Utility Protection Service, Inc., 
dated Apr. 7, 2010. 
H.L. Smith, Letter dated Oct. 27, 2010. 
H.L Smith, Letter dated Jan. 14, 2011, with two attachments each 
dated Jan. 5, 2011. 
US. Appl. No. 13/028,687, ?led Feb. 16, 2011, Nielsen et al. 
US. Appl. No. 12/833,103, ?eld Jul. 9, 2010, Nielsen et al. 
Australian Dial BeforeYou Dig User Kit, http://l 100.com.au/Portals/ 
0/pdf/DBYDiuserikiti2010.pdf, original publication date 
unknown, retreived Sep. 7, 2011, 24 pages. 
CGA, Common Ground Alliance, Best Practices, Version 4.0, Mar. 
2007, 102 pages. 
Chmura, A., “Professional Excavators Enter Tickets Easily through 
i-dig,” Ohio Call Center, summer 2011, 3 pages. 
England & Wales beforeUdig Users Manual v 1.0.0, www. 
beforeudig.com.uk, original publication date unknown, retreived 
Sep. 7, 2011, 22 pages. 



US 8,356,255 B2 
Page 4 

IOWA One Call, Design Request System Tutorial, https://docs. 
google.com/viewer?aw&pid:explorer&chrome:true&srcid: 
OSZ?sq'1kKARMZJjYTBjZDEtNTJiYy00YTJmLThjZjMtY2Fk 
Zj lZZWNhNDZi&hl:en&authkey:Clq6ZKAN, original publication 
date unknown, retreived Nov. 16, 2011, 32 pages. 
IRTHNet GIS, http://www.irth.com/index.php?option:comicon 
tent&view:article&id:90&Itemid:73, 2010, printed Jul. 30, 2010, 1 
page. 
ITIC, A guide to using the ITIC system, New Jersey One Call 
Concecpts, Inc ., http:/ /www.nj 1 -call .org/ doc s/ 
NJ%20ITIC%20Manual.pdf, original publication date unknown, 
retreived Nov. 16, 2011, 33 pages. 
Kansas One Call Excavator Newsletter, fall 2006, 4 pages, http:// 
www.kansasonecell.com/excavators/newsletter/. 
Kansas One Call Excavator Newsletter, winter 2005, 4 pages, http:// 
www.kansasonecall.com/excavators/newsletter/. 
New Zealand beforUdig Users Manual, http://www.beforeudig.co. 
nZ/images/stories/ 
beforeudig%20online%20system%20update%20v.1 .1 .pdf original 
publication date unknown, retreived Sep. 7, 2011, 3 pages. 
Notice of Allowance dated Nov. 15, 2011 from U.S. Appl. No. 
13/ 028,687. 
Of?ce Action dated Aug. 5,2011 from U.S. Appl. No. 12/475,935. 
Of?ce Action dated Sep. 29, 2011 from U.S. Appl. No. 12/355,222. 
Of?ce Action dated Sep. 29, 2011 from U.S. Appl. No. 12/366,853. 
Of?ce Action dated Oct. 3, 2011 from Canadian Application No. 
2,718,877. 
Of?ce Action dated Oct. 18,2011 from U.S. Appl. No. 12/355,272. 
Of?ce Action dated Nov. 7, 2011 from U.S. Appl. No. 12/422,364. 
Of?ce Action dated Nov. 8,2011 from U.S. Appl. No. 12/050,555. 
Of?ce Action dated Nov. 8, 2011 from U.S. Appl. No. 12/238,366. 
Of?ce Action dated Nov. 9, 2011 from U.S. Appl. No. 12/239,414. 
Of?ce Action dated Nov. 10,2011 from U.S. Appl. No. 12/355,300. 
Of?ce Action dated Oct. 5, 2011 from U.S. Appl. No. 12/422,372. 
One Call Concepts Locating Services, Inc., Point Positive Utility 
Mapping & GIS, http://www.occls.com/Default. 
aspx?content:pointpositive, original publication date unknown, 
retreived Sep. 21, 2011, 1 page. 
PELICAN Corp., beforeUdig mobile, http://www.pelicancorp.com/ 
index.php?option:comicontent&view:article&id:145&Itemid: 
133, original publication date unknown, printed Aug. 30, 2011, 1 
page. 
PELICAN Corp., DigSAFE OneCall Key Capabilities, http://www. 
pelicancorp.corn/index.php?option:comicontent&view: 
article&id:104&Itemid:121, original publication date unknown, 
printed Aug. 30, 2011, 2 pages. 
PELICAN Corp., DigSAFE Pro Automated Plan Response Server, 
http://wwwpelicancorp.com/index.php?option:comi 
content&view:article&id:48&Itemid:68, original publication date 
unknown, printed Aug. 30, 2011, 2 pages. 
PELICAN Corp., DigSAFE Pro Automation Work?ow, http://www. 
pelicancorp.corn/index.php?option:comicontent&view: 
article&id:119&Itemid:124, original publication date unknown, 
printed Aug. 30, 2011, 2 pages. 
PELICAN Corp., DigSAFE Pro New and Updated features for ver 
sion 2.4, http://www.pelicancorp.corn/index.php?option:comicon 
tent&view:article&id:l51&Itemid:91, original publication date 
unknown, printed Aug. 30, 2011, 2 pages. 
PELICAN Corp., How beforeUdig works, http://wwwpelicancorp. 
com/ index .php?opti on:comic ontent&vi ew:article&id: 
114&Itemid:105, original publication date unknown, printed Aug. 
30, 2011, 1 page. 
PELICAN Corp., Using beforeUdig, http://www.pelicancorp.com/ 
index.php?option:comicontent&view:article&id:1 15&Itemid: 
106, original publication date unknown, printed Aug. 30, 2011, 1 
page. 
Schall, G. et a., “Virtual Redlining for Civil Engineering in Real 
Environments,” IEEE International Symposium on Mixed and Aug 
mented Reality Sep. 15-18, 2008, Cambridge, UK, 4 pages. 
Singapore beforeudig Frequently Asked Questions, http://www. 
beforeudigcom.sg/index.php?option:comicontent&view: 
aIticle&id:9&Itemid:10, original publication date unknown, 
retreived Nov. 28, 2011, 2 pages. 

USA North, “Damage Prevention Update,” Jun. 2011 Newsletter, 
http://www.usanorth.org/2011JuneFinal.pdf, 4 pages. 
Blue Stakes of Utah Utility Noti?cation Center, Inc., Association 
Newsletter, vol. 1, No. 1, 8 pages, Nov. 1, 2005. 
Blue Stakes of Utah Utility Noti?cation Center, Inc., Association 
Newsletter, vol. 1, No. 2, 5 pages, Jul. 15, 2006. 
Blue Stakes of Utah Utility Noti?cation Center, Inc., Association 
Newsletter, vol. 3, No. 1, 7 pages, Nov. 2007. 
Blue Stakes of Utah Utility Noti?cation Center, Inc., Association 
Newsletter, vol. 5, No. 1, 7 pages, Dec. 2009. 
DigSafely New York, i-Notice, http://www.ufpo.org/excv/Inotice/, 
(original publication date unknown), printed Jun. 5, 2010, 4 pages. 
Eastern Virginia Damage Prevention Committee, Meeting Minutes, 
Mar. 26, 2009 and May 12, 2009, 6 pages. 
Fredericksburg Area Damage Prevention Committee, Meeting Min 
utes, Dec. 2009. 
Georgia UPC EDEN, Web Entry Instruction Manual, www.gaupc. 
org, Jan. 22, 2009, 60 pages. 
GPS Technology Enhancing Underground Utility Locating, Under 
ground Construction Magazine, Apr. 2010, 3 pages. 
Illinois One-Call System, Newtin Remote Ticket Entry User’s 
Manual, Jun. 12, 2007, 29 pages. 
International Search Report and Written Opinion, Application Serial 
No. PCT/2010/000130, May 18, 2010. 
IRTH Internet Manual, AriZona Bluestake, Call Before you Dig, 
http ://www. aZbluestake. com/main/download/IRTHNetFeatures. 
pdf, (original publication date unknown), 47 pages. 
IRTH Internet Manual, Georgia Utilities Protection Center, Feb. 16, 
2006, 20 pages. 
IRTH One Call Centers, Underground Utility Damage Preventioin, 
Ticket Management, http://www.irth.com/SOLUTIONS/IRTHi 
ONEiCALL/indexaspx, (original publication date unknown), 2 
pages. 
Letter from Nor?eld Data Products to Wolf Green?eld & Sacks, P.C., 
May 5,2010, 2 pages. 
North Carolina One-Call Center, Newtin Remote Ticket Entry Appli 
cation Tutorial, Sep. 17, 2009, 24 pages. 
North Carolina One-Call Center, Newtin Remote Ticket Entry Quick 
Map Tutorial, Nov. 2008, 13 pages. 
NTDPC One-Call Mapping Noti?cation Processes, http://www. 
ntdpc.com/ntdpc/faces/ntscfjsp, (original publication date 
unknown), 12 pages. 
Utility Noti?cation Center of Colorado, Annual Report for Fiscal 
Year 2004, 41 pages. 
Utility Noti?cation Center of Colorado, Annual Report for Fiscal 
Year 2005, 39 pages. 
Utility Noti?cation Center of Colorado, Annual Report for Fiscal 
Year 2006, 49 pages. 
Utility Noti?cation Center of Colorado, Annual Report for Fiscal 
Year 2007, 44 pages. 
Utility Noti?cation Center of Colorado, Annual Report for Fiscal 
Year 2008, 39 pages. 
Virginia Pilot Project for One-call Location Technology, Project 
Plan, Aug. 2006, 28 pages. 
Notice of Allowance dated Dec. 27, 2011 from U.S. Appl. No. 
13/028,687. 
Virginia Pilot Project, Incorporating GPS Technology to Enhance 
One-Call Damage Prevention, Phase IiElectronic White Lining 
Project Report, Nov. 2007, 50 pages. 
Blue Stakes of Utah Utility Noti?cation Center, Inc., Association 
Newsletter, vol. 4, No. 1, pp. 1-8, Nov. 2008. 
http://www.a11call.com/rteiproc.html, printed Apr. 14, 2009, 1 
page (original publication date unknown). 
Alabama 1 Call, GeoRemote, Remote Ticket Entry Manual, 35 
pages, printed from website http://www.a11call.com on Apr. 2, 2009 
(original publication date unknown). 
Alabama 1 Call, Annual Operations Report, 2005, 32 pages, printed 
from website http://www.a11call.com on Apr. 2, 2009 (original pub 
lication date unknown). 
Co-Pending U.S. Appl. No. 12/050,555, ?led Mar. 18,2008. 
Co-Pending U.S. Appl. No. 12/239,366, ?led Sep. 26, 2008. 
Co-Pending U.S. Appl. No. 12/239,414, ?led Sep. 26, 2008. 
Co-Pending U.S. Appl. No. 12/355,222, ?led Jan. 16, 2009. 



US 8,356,255 B2 
Page 5 

Co-Pending U.S. Appl. No. 12/355,272, ?led Jan. 16, 2009. 
Co-Pending U.S. Appl. No. 12/355,300, ?led Jan. 16, 2009. 
Co-Pending U.S. Appl. No. 12/366,853, ?led Feb. 6, 2009. 
Co-Pending U.S. Appl. No. 12/475,905, ?led Jun. 1, 2009. 
Co-Pending U.S. Appl. No. 12/475,935, ?led Jun. 1, 2009. 
Co-Pending U.S. Appl. No. 12/475,956, ?led Jun. 1, 2009. 
Co-Pending U.S. Appl. No. 12/422,364, ?led Apr. 13, 2009. 
Co-Pending U.S. Appl. No. 12/422,372, ?led Apr. 13, 2009. 
Of?ce Action dated Mar. 26, 2012 from U.S. Appl. No. 12/422,364. 
Of?ce Action dated Feb. 14, 2012 from U.S. Appl. No. 12/833,103. 
Of?ce Action dated Mar. 12, 2012 from U.S. Appl. No. 12/355,272. 
Of?ce Action dated Mar. 13, 2012 from U.S. Appl. No. 12/422,372. 
Of?ce Action dated Mar. 28, 2012 from U.S. Appl. No. 12/475,956. 
U.S. Appl. No. 13/528,164, ?led Jun. 20, 2012, Nielsen et al. 
Bernhardsen, T., “Georgraphic Information Systems,” 2007, http:// 
onlinelibrary.wiley.com. 
Corrected Notice of Allowability dated Jun. 8, 2012 from U.S. Appl. 
No. 12/366,853. 
Notice of Allowability dated Jun. 8, 2012 from U.S. Appl. No. 
12/355,222. 
Notice of Allowance dated Apr. 11, 2012 from U.S. Appl. No. 
12/355,222. 
Notice of Allowance dated May 8, 2012 from U.S. Appl. No. 
12/366,853. 
Notice of Allowance dated Jun. 28, 2012 from U.S. Appl. No. 
12/050,555. 
Notice of Allowance dated Jul. 11, 2012 from U.S. Appl. No. 
12/355,300. 
Of?ce Action dated Apr. 2, 2012 from Canadian Application No. 
2,718,877. 
Of?ce Action dated Apr. 16, 2012 from U.S. Appl. No. 12/475,935. 

Of?ce Action dated May 3,2012 from U.S. Appl. No. 12/050,555. 
Of?ce Action dated May 4,2012 from U.S. Appl. No. 12/239,414. 
Of?ce Action dated May 15, 2012 from U.S. Appl. No. 12/239,366. 
Of?ce Action dated May 24, 2012 from U.S. Appl. No. 12/355,300. 
Of?ce Action dated Jun. 8, 2012 from U.S. Appl. No. 12/475,905. 
Of?ce Action dated Jun. 21,2012 from U.S. Appl. No. 12/355,272. 
Of?ce Action dated Jul. 18, 2012 from U.S. Appl. No. 12/239,414. 
Rigaux, P., “Spatial Databases,” 2002, http://booksgooglecom. 
WebopediaiWhat is a Database, http://www.webopedia.com/ 
TERlVUD/databasehtml , original publication date unknown, 
retrieved Apr. 24, 2012. 
U.S. Appl. No. 13/543,359, ?led Jul. 6, 2012, Nielsen et al. 
Corrected Notice ofAllowability dated Oct. 12, 2012 fromU.S. Appl. 
No.12/355,300. 
Dockter, L., Development of an Underground Utility Damage Pre 
vention Plan (UUDPP) for Company XYZ, The Graduate College, 
University of Wisconsin-Stout, 2008, http://www2.uwstout.edu/con 
tent/lib/thesis/2008/2008dockterl.pdf. 
Notice of Allowability dated Sep. 27, 2012 from U.S. Appl. No. 
12/355,272. 
Notice of Allowance dated Aug. 21, 2012 from U.S. Appl. No. 
12/355,272. 
Notice of Allowance dated Aug. 23, 2012 from U.S. Appl. No. 
12/239,366. 
Notice of Allowance dated Aug. 24, 2012 from U.S. Appl. No. 
12/475,935. 
Of?ce Action dated Aug. 2, 2012 from Canadian Application No. 
2,718,877. 

* cited by examiner 





US. Patent Jan. 15, 2013 Sheet 2 0f 14 US 8,356,255 B2 

Multi-generotional VWL Image 

/ \ 

// Stage 9 \\ // 
/\ O2MARO9 >/\ 

/ \ / 20a 
/ \\ / 

l/Stoge 1O \7/\ 209 
/ 09MARO9 / 

L___ /\ 210 

Stage 11 I 



U S. Patent Jan. 15, 2013 Sheet 3 0f 14 US 8,356,255 B2 

VWL Image Series 

Multi-generotional 
VWL Image 

IMAGEOZ ' “5 VWL 

Multi-generotionol 
VWL Image 
/ .302 

Multi~generotionul 
VWL Image 

3/303 

VWL 
/314 

Multi-generotionul 
VWL Image 

J /304 





US. Patent Jan. 15, 2013 Sheet 5 0f 14 US 8,356,255 B2 

Multi-Generational 
VWL System 

500 
\ Excavators 

512 

510 
560 502 \ 504 ”\ \ / 

\ \Application Server / 
Comm. Interface Processlng Unlt 100 Memory 724 

/ 
770\ VWL User MuIti-Generational 

716\\\W_ 712 \ Interface VWL Application 
______ __1 _ . 

~ Mulh-Generatwnal VWL Ima e : lnforgikcfttion :_> Dmwmg Tool 9 VWL Images 9 seriesg 
118 \\\ L —————— --1 

‘lr‘'__t_l___'il l‘gformatjon 122 n u ma es —> rocesslng . 

I...E____€_JI Component 9 Deslrilrégtor 
\\ \ 

514 56Gb 
\ \\ 520\ 

0ne—CalI 
Centers Comm‘ 560d_ Central Server 

I—._—Tf—| Interface \ T'cket n o Comm. Interface I 

116 / 5600 
Image Server Processing Unit I 

Processing Unit corqmgpfigggoni \ 
$ \ 506 522 Memory 

Memor —\ Workforce 
y E 508 536 $ Management 

Input Images 524 ‘\\ Appllcatlon 
\‘ R516 532 \1" k t A bl 

IC e ssem y 

Locate 5608 118 / Component 
Personnel Onsite Computers 

528 . . 
‘ Communicatlon Interface I Tickets 

534 \ Memory§£ VWFI;| Image 
leS 

Processing ‘ticket/Image \ 
550 /’ Unit \?ewer // \\ 

530 

FIG. 5 



US. Patent Jan. 15, 2013 Sheet 6 0f 14 US 8,356,255 B2 

Method st t 
600 ( or I 
\\ 612 

Excavator Requests Project Ticket Number 

674 

Excavator Logs Into Multi—Generational VWL 
Application and Enters Certain Information 

Single-Image Single or 

618 \ 

Multi-Image 
Project ? 

676 

Multi-lmage 

/ 626 
Multi-Generational VWL 
Application Acquires and 

Renders Image of Excavation 
Site Location 

Multi-Generational VWL 
Application Acquires and 
Renders First Image of 
Excavation Site location 

620 \ / 628 
Excavator Creates First VWL 
that Delimits the Dig Area of 
the First Stage of the Project 

Excavator Creates First VWL 
that Delimits the Dig Area 
of the First Stage of the 
Project on the First Image 

6.30 

/ 632 Yes 

Excavator Creates Next VWL 
that Delimits the Dig Area of 
the Next Stage of the Project 

Multi-Generational VWL 
Application Acquires and 
Renders Next Image of 
Excavation Site Location 

634 / 
Excavator Creates Next VWL 
that Delimits the Dig Area of 
the Next Stage of the Project— 

on the Next Image 

FIG. 6A 



US. Patent Jan. 15, 2013 Sheet 7 0f 14 US 8,356,255 B2 

Method 600 FIG. 
(Continued) \ 5A 

/ 636 
Perform Save Operation of Multi 

Generational VWL Application 

/ 6.38 
Create Descriptor File For All Information Associated 

With the Multi-Generational VWL Images and/or 
VWL Image Series of the Session 

/640 
Workforce Management Application ldentifies Descriptor 

Files that Correspond to Active Tickets 

/642 
Workforce Management Application Reads Descriptor 
File and Searches for VWL Images Described Therein 

/ 644 

Workforce Management Application Bundles All information 
Associated With the Ticket, Thereby Readying Ticket for Dispatch 

/645 
Ticket is Dispatched and Locate Personnel Retrieves 

Ticket from Workforce Management Application 

/648 
Locate Personnel Views Ticket Information and Multi 

Generational VWLs in Order to Perform Locate Operation 

End 

FIG. 6B 





US. Patent Jan. 15,2013 Sheet 9 or 14 US 8,356,255 B2 

a00\ 
a”, 

’ 

¢’% 1 ‘I’ ' 
-;=-— 

17 
50 

13 

\v = 1 
41 34 w km, Lake Michigan 

McHen unty B3 M aw 

21 

‘ 80 
12 

‘A 31 73 4 
1‘ aka Coun 43 m. BM 

83 Bonn OLnko Forut 

0' \ 22 R‘ Humane Park 0 

“ Bum‘ Fomt 
d 

"'05:. "dd .Mnnotku 
12 .Kcnworth 

B0 82 hob" H 43 q M .Wlmotto 
72 14 .Evanlton 

DO. ulna 5kg". 

5‘ “2' Elk "I 
l" Stroamwood W 

47 H P 19 41 

31 43 9° 
K0 a County 59 2° 83 3° 64 

‘\ Glendde Hzlgh ark 
ll . a 

‘)u age County ' "a; 
38 Gian Ellyn 36 ' Berwyn 

\\ I 
so 

\ 2 
’ ' 

J’: 53 00am‘ '71 .Burbnnk 
NM. 12 

FIG. 8 





US. Patent Jan. 15, 2013 Sheet 11 0114 US 8,356,255 B2 

/ Q02 



US. Patent Jan. 15, 2013 Sheet 12 0f 14 US 8,356,255 B2 

1100\ 

PLAN f 
SHOWING ‘Y 

LOT N05‘. 11, 12 &' 19 BLOCK 10 IS! I 

BOOTLE BAY SUBD/WS/ON 
IN THE WES7ERN SEC77ON OF 
GRAND BAHAMA ISLAND @Denotes survey marker found 

on t rk t 
IN THE COMMONWEAL?-l 0F 77-15 BAHAMAS em “8 survey mu °' 8° 

SURVEYED BY: Lyndon Newbold 
DRAM! BY: Lyndon Newbold 

alvorEs a: LEGEND 
True North was adopted from 
the Bootle Bay subdivision plan 

SURVEYED AT 7745 INSTANCE 0F 
DA7E: Sep. 09, 2005 
Job No. 2005369 
Plan No. 2005369 

SCALE.‘ 1 Inch II 60 feet 
60 O 60 120 180 300 

5552:; 

FIG. 71 





US. Patent Jan. 15, 2013 Sheet 14 0f 14 US 8,356,255 B2 

Am“. 61 @106 
Q € 

E 

m, 5 6E 

29 / 82 

v 

BE 



US 8,356,255 B2 
1 

VIRTUAL WHITE LINES (VWL) FOR 
DELIMITING PLANNED EXCAVATION SITES 

OF STAGED EXCAVATION PROJECTS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the bene?t, under 35 U.S.C. §119 
(e), of US. Provisional Application Serial No. 61/151,769, 
entitled “MULTI-GENERATIONAL VIRTUAL WHITE 
LINES (VWL) FOR DELIMITING PLANNED EXCAVA 
TION SITES OF STAGED EXCAVATION PROJECTS,” 
?led on Feb. 1 1, 2009, Which is hereby incorporated herein by 
reference in its entirety. 

BACKGROUND 

Excavators are required to notify underground facility 
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. 

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 
delimiting and/or otherWise indicating the particular geo 
graphic 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. 

HoWever, the use of these physical White lines to physically 
delimit the dig area may be limited. For example, these physi 
cal White lines provide only a temporary indication of the dig 
area, as the physical White lines may deteriorate or be elimi 
nated 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 repro 
ducible manner. 

Further, certain excavation projects may be suitably large 
to require that locate operations be performed in multiple 
stages and/or phases over a period of time. In one example, an 
excavation project along several miles of a highWay may be 
performed over several days, Weeks, and/ or months. In 
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another example, an excavation project of a large residential 
or commercial subdivision again may be performed over 
several days, Weeks, and/or months. The request for locate 
operations With respect to a multiple-stage excavation project 
that spans a period of time may be submitted via multiple 
individual tickets. Alternatively, this request may be submit 
ted under a single ticket, Which is hereafter referred to as a 
“project ticket.” The locate operations With respect to mul 
tiple-stage excavation projects must be coordinated betWeen 
excavators and locate personnel, such as locate technicians. 
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 subsec 
tions 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. 

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. 

Consequently, a need exists for improved synchronization 
betWeen excavators and locate personnel With respect to mul 
tiple-stage excavation projects in order to better coordinate 
the day-to-day activities, thereby improving operating e?i 
ciency. Further, a need exists for improved communication 
mechanisms betWeen excavators and locate personnel 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 

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 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 
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 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, such as to facilitate identi?cation of 
a dig area and/or provide information concerning a multi 
































