US009409519B2

a2 United States Patent 10) Patent No.: US 9,409,519 B2
Sisbot et al. (45) Date of Patent: Aug. 9, 2016
(54) GENERATING SPATIAL INFORMATION FOR 8,994,520 B2* 3/2015 Stahlin .................. B60K 35/00
A HEADS-UP DISPLAY 340/436
. 2004/0178894 Al 9/2004 Holger et al.
(71) Applicant: TOYOTA JIDOSHA KABUSHIKI 2010/0073773 Al 3/2010 Hotta
KAISHA, Toyota-shi, Aichi-ken (IP) 2012/0259546 Al  10/2012 Kim ]
(72) Inventors: Emrah Akin Sisbot, Mountain View, CA 2015/0094118 Al* 42015 Rodolico .......... H04N£‘ é/so/ggg
S.JS); ‘C":“g}g;)n“h Yalla, Mountain 2015/0246639 AL*  9/2015 Nagata ... B60Q 9/008
1ew, 340/435
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 FOREIGN PATENT DOCUMENTS
U.S.C. 154(b) by 84 days.
. (5) by as EP 1964719 A2 9/2008
(21)  Appl. No.: 14/470,849 P 2005145434 A 6/2005
(22) Filed: Aug. 27,2014 Jp 2006350934 A 12/2006
Jp 2007280203 A 10/2007
(65) Prior Publication Data ig %88383822 ﬁ %; %885
US 2016/0059783 Al Mar. 3, 2016 Ip 20100173619 A 8/2010
Jp 2012133699 A 7/2012
(51) Int.CL WO 2013128615 Al 9/2013
G08G 1/00 (2006.01) OTHER PUBLICATIONS
B60OR 1/00 2006.01
GO6F 3/147 52006.013 Ng-Thow-Hing et al., User-Centered Perspectives for Automotive
G02B 2701 (2006.01) Augmented Reality, IEEE International Symposium on Mixed and
GO6T 3/20 (2006.01) Augmented Reality 2013 Arts, Media, & Humanities Proceedings,
Oct. 1-4, 2013, pp. 13-22.
(52) US.CL
CPC ..o B60R 1/001 (2013.01); GO2B 27/01 * cited by examiner
(2013.01); GOGF 3/147 (2013.01); GOG6T 3/20
(2013.01); B6OR 2300/205 (2013.01); B60R Primary Examiner — Tai Nguyen
2300/804 (2013.01); B60R 2300/8093 (74) Attorney, Agent, or Firm — Burbage Law, P.C.;
(2013.01); GO2B 2027/0196 (20i3~0(1); G09G) Jon-Michael Burbage; Elizabeth Ruzich
2380/10 (2013.01
(58) Field of Classification Search (57) ABSTRACT
CPC ... GO1S 7/22; GO1S 2013/9375; GO1S 13/18 The disclosure includes a system and method for spatial infor-
USPC i 340/901, 903, 905, 907, 435, 438, mation for a heads-up display. The system includes a proces-
340/995.19, 995/ 24, 988;/701/ 209, 210, sor and a memory storing instructions that, when executed,
701/202; 348/143, 148, 164 cause the system to: receive sensor data about an entity, assign
See application file for complete search history. the entity to a category, estimate a danger index for the entity
based on vehicle data, category data, and a position of the
(56) References Cited entity, generate entity data that includes the danger index,

U.S. PATENT DOCUMENTS

identify a graphic that is a representation of the entity based
on the entity data, determine a display modality for the
graphic based on the danger index, and position the graphic to

20 Claims, 7 Drawing Sheets

6,327,536 B1* 12/2001 Tsuji ..cccoooverennnenee B60Q 9/008
340/435 correspond to a user’s eye frame.
8,669,857 B2* 3/2014 Sun .....ccceeveiennn B60Q 9/008
340/425.5
100
Social Network Server 101 Second Server 198

‘Social Network
Application
Bkl

First Glient
Device 103

‘Safety Application 1892

Map Server
190

Map
Application
191

124

Second User
1280

Mobile Client Device:
188

Safety
Application
1800




