
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bureau 

(43) International Publication Date 
19 December 2013 (19.12.2013) WIPOIPCT 

(10) International Publication Number 

WO 2013/188245 A1 

(51) International Patent Classification: 
G01C 21/10 (2006.01) 

(21) International Application Number: 
PCT/US2013/044852 

(22) International Filing Date: 
7 June 2013 (07.06.2013) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 
61/658,697 12 June 2012 (12.06.2012) US 
61/799,659 15 March 2013 (15.03.2013) US 
13/852,649 28 March 2013 (28.03.2013) US 

(72) Inventors; and 
(71) Applicants : FUNK, Benjamin, E. [US/US]; 6478 Han­

over Road, Hanover, MD 21076 (US). NAPORA, Jared 
[US/US]; 837 Meadow Road, Severn, MD 21144 (US). 
KORDARI, Kamiar [IR/US]; 1570 Spring Gate Drive, 
Unit 7203, Mclean, VA 22102 (US). VERMA, Ruchika 
[IN/US]; 9100 Friars Road, Bethesda, MD 20817 (US). 
BANDYOPADHYAY, Amrit [GB/US]; 9314 Cherry Hill 

Road, Apt. 1117, Collage Park, MD 20740 (US). TEOL-
IS, Carole [US/US]; 8101 Hollygate Drive, Glenn Dale, 
MD 20769 (US). 

(74) Agent: CASEY, Timothy, D.; Woodcock Washburn LLP, 
Cira Center, 12th Floor, 2929 Arch Street, Philadelphia, 
PA 19104-2891 (US). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)'. AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR, 
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, 
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, 
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available)'. ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 

[Continued on next page] 

(54) Title: SYSTEM AND METHOD FOR LOCALIZING A TRACKEE AT A LOCATION AND MAPPING THE LOCATION 
USING INERTIAL SENSOR INFORMATION 

•t 
CJ 
oo 
00 
i-H 

en 
i-H 
o 
CJ 

o 
& 

MAPPING APPLICATION 136 

FEATURE DETECTION MODULE 
310 

ORIENTATION FILTER MODULE 
350 

FEATURE MESSAGE MODULE LOCALIZATION AND MAPPING 
MODULE 3S6 

LOCATION TRANSITION 
DETECTION MODULE 330 GUI MODULE 370 

VEHICLE TRANSITION 
DETECTION £ MODULE 340 OTHER MODULES 380 

FIG. 3 

(57) Abstract: A system and method for recognizing features 
for location correction in Simultaneous Localization And 
Mapping operations, thus facilitating longer duration naviga­
tion, is provided. The system may detect features from mag­
netic, inertial, GPS, light sensors, and/or other sensors that 
can be associated with a location and recognized when revis­
ited. Feature detection may be implemented on a generally 
portable tracking system, which may facilitate the use of 
higher sample rate data for more precise localization of fea­
tures, improved tracking when network communications are 
unavailable, and improved ability of the tracking system to 
act as a smart standalone positioning system to provide rich 
input to higher level navigation algorithms/systems. The sys­
tem may detect a transition from structured (such as indoors, 
in caves, etc.) to unstructured (such as outdoor) environ­
ments and from pedestrian motion to travel in a vehicle. The 
system may include an integrated self-tracking unit that can 
localize and self- correct such localizations. 
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