US010600066B2

a2y United States Patent (10) Patent No.: US 10,600,066 B2

Rogers et al. 45) Date of Patent: Mar. 24, 2020

(54) SYSTEMS AND METHODS FOR VIRTUAL 29/06034; B60K 2370/177; GOG6F 3/011;
ENVIRONMENT CONSTRUCTION FOR GO05D 1/0044; GO5B 2219/36432; GO5B
BEHAVIORAL RESEARCH 2219/32355; A63F 2300/8082; GO6Q
30/00; G06Q 30/0201; GO6K 9/00335;

(71) Applicant: 20/20 IP, LLC, Nashville, TN (US) GO6K 9/00617; GO6K 9/00604

See application file for complete search history.

(72) Inventors: Isaac David Rogers, Nashville, TN _
(US); James Edward Bryson, (56) References Cited

Nashville, TN (US); Kathryn Kersey -
Harlan, Nashville, TN (US) U.S. PATENT DOCUMENTS

_ _ 5,583,795 A * 12/1996 Smyth .................. A61B 3/0025

(73) Assignee: 20/20 IP, LLC, Nashville, TN (US) 2150/630

5914,720 A *  6/1999 Maples ................... GO6F 3/011

( *) Notice: Subject to any disclaimer, the term of this 345/156
patent 1s extended or adjusted under 35 (Continued)

U.S.C. 1534(b) by 0 days.

FOREIGN PATENT DOCUMENTS

(21)  Appl. No.: 16/512,149

WO WO-2008081413 Al * 7/2008 ............. G06Q 30/02
(22) Filed: Jul. 15, 2019 WO WO-2014088906 Al * 6/2014 ... G06Q 30/0269

Primary Examiner — Tyler W Knox

(65) Prior Publication Data (74) Attorney, Agent, or Firm — Frost Brown Todd LLC
US 2019/0354999 Al Nov. 21, 2019
(57) ABSTRACT
Related U.S. Application Data Exemplary embodiments provide methods, mediums, and

. . L systems for behavioral research. In some embodiments, a
(63) Continuation of application No. 14/274.351, filed on simulated environment may be created. The simulated envi-

May 9, 2014, now Pat. No. 10,354,261, which 1s a ronment may be displayed to a user on a proprietary display

(Continued) device which utilizes a proprietary data format for storing
the simulated environment. Multiple different types of pro-

(51) Int. Cl. prietary devices may be supported by providing a hardware
G06Q 30/02 (2012.01) agnostic canvas and translation logic. The hardware agnostic
GO6K 9/00 (2006.01) canvas may be stored in a neutral format that is not specific

(52) U.S. CL to a proprietary display device. The translation logic may
CPC ... G06Q 30/0201 (2013.01); GOGK 9/00604 translate the hardware agnostic canvas into a format that 1s

(2013.01); GO6K 9/00617 (2013.01); A63F interpretably by a proprietary display device, and may
2300/8082 (2013.01) translate data gathered from the proprietary display device

(58) Field of Classification Search into a hardware neutral format for further analysis.
CPC .. A61B 5/163; B60R 25/2355; GO2B 27/0093;
HO4L 6°7/38; HO4L 29/08126; HO4L 20 Claims, 18 Drawing Sheets

Access Participant Interface
£08

Receive VR Data
> 210 <
| 8 !
£
Change Environment Location Change Gaze Location
| 212 214

Trigger Point?
216

Y

Provide Survey Interface
218 o

Receive Survey inpui
220




US 10,600,066 B2

Page 2
Related U.S. Application Data 2011/0085700 Al* 4/2011 Lee ...ooeeeeeniiniinnn. GOﬁ;Qgg?l/ 83
continuation of application No. 14/254,643, filed on 2011/0161163 Al* 6/2011 Carlson ................ G06Q 30/02
Apr. 16, 2014, now abandoned. 705/14.44
2011/0256520 Al* 10/2011 Siefert ......cocvvmn..... GO9B 5/10
434/322
(56) References Cited 2011/0279666 Al* 11/2011 Strombom ........... AGIB 3/113
348/78
U.S. PATENT DOCUMENTS 2012/0105486 Al* 5/2012 Lankford ............... GOG6F 3/013
345/661
0,106,119 A * 8/2000 Edwards .............. A61B 3/0025 2013/0022947 Al* 1/2013 Muniz Simas ........ GO9B 19/00
3517209 434/236
0,474,159 B1* 11/2002 Foxlin ..........ccoon GOIC 21/12 2013/0022950 Al* 1/2013 Muniz Simas .......... GO9B 7/02
73/488 434/238
6,577,329 B1* 6/2003 Flickner ............... GO6F 3/013 2013/0035989 Al* 2/2013 Brown ............... G06Q 30/0201
715/774 705/7.33
8,260,690 B2* 9/2012 Eivaz ..................... GOOF 3/011 2013/0121591 A1*  5/2013 Hill ..oooovveveveieiiernn, GO6K 9/46
705/26.1 382/195
8,392,254 B2* 3/2013 Pradeep ............... G06Q 30/02 2013/0127980 Al* 5/2013 Haddick .....coovov..... GO6F 3/013
705/14.42 348/14.08
8,401,248 B1* 3/2013 Moon .............. G06Q 30/0242 2013/0215116 Al* 82013 Siddique ............ G06Q 30/0643
382/103 345/420
8,412,656 B1* 4/2013 Baboo ............... G06Q 30/0201 2013/0293530 Al* 11/2013 Perez ................ GO6K 9/00671
706/20 345/418
8,434,868 B2* 5/2013 Sato .............. A61B 5/0496 2013/0293844 Al* 11/2013 GIOSS weveevevveeennnnn.. A61B 5/0013
351/200 351/200
8,449,116 B2* 5/2013 Sato .....cccocevvvven... A61B 5/0496 27013/0308000 A1* 11/2013 Stack ... AG61B 3/113
351/209 351/209
8,487,838 B2* 7/2013 Lewis ..., GO6F 3/013 2013/0321265 Al* 12/2013 Bychkov ................. GOGF 3/013
345/8 345/156
8,510,166 B2* &/2013 Neven ................. A61B 5/163 2013/0325546 Al* 12/2013 Sorensen ........... G06Q 30/0201
705/14.68 705/7.29
9,400,993 B2* 7/2016 Edwards ............. GOOF 3/0488 2014/0055846 Al* 2/2014 Wheeler ................ A61B 3/113
9,974,612 B2* 5/2018 Pinter .................. A61B 5/0008 359/350
2002/0059095 Al*  5/2002 Co0K .oocoven...... G06Q 10/06311 2014/0114742 Al* 4/2014 Lamontagne ... G06Q 30/0242
705/7.32 705/14.41
2005/0211768 A1* 9/2005 Stillman ................. GO7F 11/00 2014/0152792 Al* 6/2014 Krueger ............... A61M 21/00
235/381 348/78
2006/0064342 Al1* 3/2006 Frenguf .................. G06Q 10/00 2014/0164056 Al* 6/2014 Johnson ... G06Q 30/0201
705/7.32 705/7.29
2006/0112031 A1* 5/2006 Ma .......ocovvvvvnnnn. GO6K 9/3233 2014/0277735 Al* 9/2014 Breazeal ... .. . B25] 9/0003
706/16 700/259
2007/0016488 Al*  1/2007 Ulenas .................. G06Q 30/02 2014/0289834 Al* 9/2014 Lindemann .......... G06Q 20/42
705/14 .49 796/7
2007/0066916 Al* 3/2007 Lemos ....cocovvvnennnn, A61B 3/113 2014/0315635 Al* 10/2014 Brown ... A63F 13/12
600/558 463/31
2007/0179867 Al*  §2007 Glazer ... G06Q 30/0253 2014/0320397 Al* 10/2014 Hennessey ............. A61B 3/113
705/26.43 345/156
2007/0265507 Al1* 11/2007 de Lemos .............. A61B 3/113 2014/0340639 Al* 11/2014 Rust ... .. A61B 3/113
600/300 351/209
2008/0065468 ALl™  3/2008 Berg ... G06Q 30/02 2014/0344012 Al* 11/2014 Kamhi .....ocooovvor.... GO6F 3/013
705/7.32 705/7.29
2008/0163054 AL*  7/2008 Pieper ........c....... G06Q 30/00 2014/0361996 Al* 12/2014 Eden ................... GOGF 3/013
715/706 345/173
2008/0172680 AL*  7/2008 Gyorfi ..o, A63LF 13/12 2014/0365333 Al* 12/2014 Hurewitz ........... G06Q 30/0643
719/318 705/26.9
2009/0187461 A1*  7/2009 Brignull ................ G06Q 30/02 2015/0025936 Al*  1/2015 Garel ..cocooovne..... G06Q 30/0269
705/7.33 705/7.29
2010/0004977 AL* 172010 Marcl ..o, A61B 5/16 2015/0193979 Al*  7/2015 Grek ...ccocovvvnna.... GOGF 1/1694
705/7.32 345/633
2010/0010366 AL*  1/2010 Silberstemn ............. A61B 3/113 2015/0268821 Al* 9/2015 Ramsby .................. GOGF 3/013
600/544 715/765
2010/0033333 AL*  2/2010 Victor ....oovviess A61B 5/7264 2015/0301597 Al1* 10/2015 Rogers .............. GOG6K 9/00335
340/576 345/156
2010/0058208 AL*  3/2010 Fmn oo G06Q 30/00 2015/0302426 A1* 10/2015 Rogers ............. GOG6K 9/00617
715/764 705/7.29
2010/0205043 Al* 82010 Edwards ......... G06Q 30/0643 2016/0027024 Al* 12016 Minevski .......... G06Q 30/0201
705/7.29 705/7.29
2011/0010266 Al* 1/2011 Edwards ......o......... G06Q 30/06
705/26.8 * cited by examiner



	Drawings
	Front Page
	Specification

