
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP1109J-PRT 
978-1-4577-1805-2 

2011 International Conference on 
Indoor Positioning and Indoor 
Navigation 
 
(IPIN 2011) 
 
 

Guimaraes, Portugal 
21-23 September 2011 

 



TABLE OF CONTENTS 
 
 
 

Design and Implementation of a Robust and Real-time Ultrasonic Motion-capture System .......................................... 1
T. Sato, S. Nakamura, K. Terabayashi, M. Sugimoto, H. Hashizume 

 

Secure and Robust Wi-Fi Fingerprinting Indoor Localization.......................................................................................... 7
W. Meng, W. Xiao, W. Ni, L. Xie 

 

Anchor-free TDOA Self-Localization ................................................................................................................................ 14
J. Wendeberg, F. Hoflinger, C. Schindelhauer, L. Reindl 

 

Camera Based Step Detection on Mobile Phones.............................................................................................................. 24
F. Aubeck, C. Isert, D. Gusenbauer 

 

Detection of Quasi-static Instants from Handheld MEMS Devices ................................................................................. 31
M. Susi, V. Renaudin, G. Lachapelle 

 

Pulsed Pseudolite Signal Effects on Non-Participating GNSS Receivers ........................................................................ 40
D. Borio, C. O'Driscoll, J. Fortuny-Guasch 

 

Wearable Electromyography Sensor Based Outdoor- Indoor Seamless Pedestrian Navigation Using 
Motion Recognition Method ............................................................................................................................................... 46

Y. Chen, R. Chen, X. Chen, W. Chen, Q. Wang 
 

Utility Based Node Selection Scheme for Cooperative Localization................................................................................ 55
S. Hadzic, J. Rodriguez 

 

High-Accuracy IMES Localization Using a Movable Receiver Antenna and a Three-axis Attitude 
Sensor ................................................................................................................................................................................... 61

Y. Sakamoto, H. Arie, T. Ebinuma, K. Fujii, S. Sugano 
 

WiSLAM: improving FootSLAM with WiFi .................................................................................................................... 67
L. Bruno, P. Robertson 

 

IMU-Camera Self-Calibration Using Planar Mirror Reflection ..................................................................................... 77
G. Panahandeh, M. Jansson 

 

A High Configurable Protocol for Indoor Localization Systems ..................................................................................... 84
J. Robles, S. Tromer, J. Hidalgo, R. Lehnert 

 

Camera Pose Estimation using Particle Filters ................................................................................................................. 91
F. Herranz, K. Muthukrishnan, K. Langenfoen 

 

Precise Self-Calibration of Ultrasound Based Indoor Localization Systems .................................................................. 99
A. Runge, M. Baunach, R. Kolla 

 

Integrated Wi-Fi Fingerprinting and Inertial Sensing for Indoor Positioning............................................................. 107
W. Xiao, W. Ni, Y. Toh 

 

Improvement of Inertial Sensor Based Indoor Navigation by Video Content Analysis............................................... 113
T. Bernoulli, M. Krammer, U. Walder, U. Dersch, K. Zahn 

 

Improved Heuristic Drift Elimination (iHDE) for Pedestrian Navigation in Complex Buildings .............................. 122
A.R. Jimenez, F. Seco, F. Zampella, J.C. Prieto, J. Guevara 

 

Heading Change Detection for Indoor Navigation with a Smartphone Camera .......................................................... 130
L. Ruotsalainen, H. Kuusniemi, R. Chen 

 

Survey of Optical Indoor Positioning Systems ................................................................................................................ 137
R. Mautz, S. Tilch 

 

Fault Detection and Mitigation in WLAN RSS Fingerprint-based Positioning ........................................................... 144
C. Laoudias, M. Michaelides, C. Panayiotou 

 

Accommodation of NLOS for Ultra-Wideband TDOA Localization in Single- and Multi-Robot 
Systems ............................................................................................................................................................................... 151

A. Prorok, P. Tome, A. Martinoli 
 

KL-Divergence Kernel Regression for Non-Gaussian Fingerprint Based Localization .............................................. 160
P. Mirowski, H. Steck, P. Whiting, R. Palaniappan, M. MacDonald, T. Ho 

 

Rank Based Fingerprinting Algorithm for Indoor Positioning...................................................................................... 170
J. Machaj, P. Brida, R. Piche 

 

Simulation of Foot-Mounted IMU Signals for the Evaluation of PDR Algorithms...................................................... 176
F. Zampella, A. Jimenez, F. Seco, J. Prieto, J. Guevara 

 

A Maps-Based Angular PDF for Navigation Systems in Indoor and Outdoor Environments .................................... 183
S. Kaiser, M. Khider, P. Robertson 

 

Indoor Localization Using FM Radio Signals: A Fingerprinting Approach ................................................................ 190
V. Moghtadaiee, A. Dempster, S. Lim 

 

Bayesian Radio Map Learning for Robust Indoor Positioning...................................................................................... 197
H. Wang 

 



FootPath: Accurate Map-based Indoor Navigation Using Smartphones...................................................................... 203
J. Link, P. Smith, N. Viol, K. Wehrle 

 

Strap-Down Pedestrian Dead-Reckoning System ........................................................................................................... 211
P. Goyal, V. Ribeiro, H. Saran, A. Kumar 

 

Gaussian Mixture Implementation of the Cardinalized Probability Hypothesis Density Filter for 
Superpositional Sensors .................................................................................................................................................... 218

D. Hauschildt 
 

CLIPS Proceedings ............................................................................................................................................................ 226
S. Tilch, R. Mautz 

 

Predicting the Expected Accuracy for Fingerprinting based WiFi Localisation Systems ........................................... 232
C. Beder, A. McGibney, M. Klepal 

 

Evaluating Location Fingerprinting Methods for Underground GSM Networks deployed over Leaky 
Feeder ................................................................................................................................................................................. 238

F. Pereira, C. Theis, A. Moreira, M. Ricardo 
 

Hybrid Technique for Fingerprinting Using IEEE802.11 Wireless Networks ............................................................. 244
P. Mestre, C. Serodio, L. Coutinho, L. Reigoto, J. Matias 

 

Cortina: Collaborative Indoor Positioning Using Low-Power Sensor Networks ......................................................... 251
G. Giorgetti, R. Farley, K. Chikkappa, J. Ellis, T. Kaleas 

 

Mole: a Scalable, User-Generated WiFi Positioning Engine .......................................................................................... 261
J. Ledlie, J.G. Park, D. Curtis, A. Cavalcante, L. Camara, A. Costa, R. Vieira 

 

Analysis of RSS-based Location Estimation Techniques in Fading Environments...................................................... 271
A. Fink, H. Beikirch 

 

Harmonization of a Multi-sensor Navigation System ..................................................................................................... 277
E. Dorveaux, N. Petit 

 

Indoor Positioning with Floor Determination in Multi Story Buildings ....................................................................... 284
F. Alsehly, T. Arslan, Z. Sevak 

 

Spontaneous Privacy-friendly Indoor Positioning Using Enhanced WLAN Beacons.................................................. 291
F. Gschwandtner, C. Schindhelm 

 

Magnetic Field based Heading Estimation for Pedestrian Navigation Environments ................................................. 299
M. Afzal, V. Renaudin, G. Lachapelle 

 

Integrity Monitoring for UWB/INS Tightly Coupled Pedestrian Indoor Scenarios .................................................... 309
C. Ascher, L. Zwirello, T. Zwick, G. Trommer 

 

Comparing Centralized Kalman Filter Schemes for Indoor Positioning in Wireless Sensor Network ...................... 315
Y. Zhao, Y. Yang, M. Kyas 

 

MapUme: Scalable Middleware for Location Aware Computing Applications ........................................................... 325
W. Najib, M. Klepal, S. Wibowo 

 

Automatic Generation of Topological Indoor Maps for Real-Time Map-Based Localization and 
Tracking ............................................................................................................................................................................. 331

M. Schafer, C. Knapp, S. Chakraborty 
 

Performances of an RSSI-based Positioning and Tracking Algorithm ......................................................................... 339
A. Bosisio 

 

Relative Positioning of Mass Market Devices in Ad-hoc Networks ............................................................................... 347
F. Rosa, L. Xu, H. Leppakoski, J. Nurmi 

 

Indoor Positioning Using Smartphone Camera .............................................................................................................. 354
M. Werner, M. Kessel, C. Marouane 

 

(Positioning Evaluation)2................................................................................................................................................... 360
J. Rydell, E. Emilsson 

 

Author Index 




