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with the Energy Differential

ABSTRACT

This paper presents a system of speaker localization for a purpose of speaker tracking by camera. The 
authors use the information given by the two microphones, placed in opposition, to determine the position 
of the active speaker in trying to supervise the audio-visual recording. To achieve the speaker localization 
task, the authors have proposed and employed two methods, which are called respectively: the filtered 
correlation method and the energy differential method. The principle of the first method is based on the 
calculation of the correlation between the two signals collected by the two microphones and a special 
filtering. The second is based on the computation of the logarithmic energy differential between these 
two signals. However, when different methods are used simultaneously to make a decision, it is often 
interesting to use a fusion technique combining those estimations or decisions in order to enhance the 
system performances. For that purpose, this paper proposes two fusion techniques operating at the deci-
sion level which are used to fuse the two estimations into one that should be more precise.
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Automatic Speaker Localization and Tracking

INTRODUCTION

The supervision of audiovisual recordings in multi-
sensor smart-rooms (Neumann, Casas, Macho, 
& Ruiz Hidalgo, 2009) requires a combination 
of several localization methods by a special fu-
sion technique, which will control the speaker 
tracking according to the information given by 
all the sensors.

Tracking technology is required both to keep 
the camera focused on the speaker and to display 
audience members when they talk. There are four 
general classes of tracking technology: sensor-
based, motion-based, microphone-array-based 
and speaker-recognition-based. While all the 
four methods can be used for a single speaker, 
only the third and the last ones are normally used 
for multi-speaker audience (Liu, Rui, Gupta, & 
Cadiz, 2000).

In the context of automatic analysis of meet-
ings, robust localization and tracking of active 
speakers is of fundamental importance, particu-
larly for enhancement and recognition of speech in 
microphone-array based ASR (Automatic Speaker 
Recognition) systems. Microphone arrays provide 
hands-free and high-quality distant speech acqui-
sition through beamforming techniques, which 
rely on speaker location for speech enhancement 
(Cox et al., 1987).

Furthermore, localization and tracking of active 
speakers from multiple far-field microphones are 
challenging tasks in smart room scenarios, where 
the speech signal is corrupted with noise from 
presentation devices and room reverberations 
(Maganti & Perez, 2006).

Sound source localization is defined as the 
determination of the coordinates of sound sources 
in relation to a point in space. It is achieved by 
using differences in the sound source received by 
different microphones to estimate the direction and 
if possible the actual location of the sound source. 
For example, human ears act as two different sound 
observation points, enabling humans to estimate 

the direction of source of the sound (Ui-Hyun, 
Jinsung, Doik, Hyogon, & Bum-Jae, 2008).

So how can these ears make an estimation of 
the speaker position?

To try to respond to the question, or at least 
simulate this faculty with two opposite cardioid 
microphones, we have done a thorough ex-
perimental investigation on two new proposed 
techniques based on the filtered correlation and 
the energy differential, which led us to several 
interesting results.

However, since we have implemented two dif-
ferent methods of speaker localization and since 
the two detection decisions of these methods are 
not necessarily similar, we have proposed and 
implemented two fusion techniques, in order to 
improve the precision of speaker localization 
and tracking.

SPEECH DATABASE

We have built four experimental databases with 
different scenarios, different speakers and differ-
ent configurations:

•	 DB8 database: the distance between the 
two microphones is 4.20 m.

•	 DB9 database: the distance between the 
two microphones is 2 m.

•	 DB10 database: the distance between the 
two microphones is 1 m.

•	 DB11 database: the distance between the 
two microphones is 1 m.

In this paper, we will describe only the experi-
ments done on DB11 database, since the results 
got with long distances (DB8 and DB9) are very 
affected by the echo effect, and those obtained on 
the DB10 are insufficient.

The DB11 database contains several scenarios 
with different speakers speaking alternatively in a 
natural manner and with different configurations. 
There are two general configurations: a stable 



 

 

16 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/automatic-speaker-localization-tracking/62971

Related Content

Mobile Learning in the Arab World: Contemporary and Future Implications
Saleh Al-Shehri (2014). Interdisciplinary Mobile Media and Communications: Social, Political, and

Economic Implications  (pp. 48-62).

www.irma-international.org/chapter/mobile-learning-in-the-arab-world/111712

On-the-Move and in Your Car: An Overview of HCI Issues for In-Car Computing
G.E. Burnett (2009). International Journal of Mobile Human Computer Interaction (pp. 60-78).

www.irma-international.org/article/move-your-car/2762

Dynamic Pricing Based on Net Cost for Mobile Content Services
N. Srikhutkhao (2007). Encyclopedia of Mobile Computing and Commerce (pp. 220-226).

www.irma-international.org/chapter/dynamic-pricing-based-net-cost/17080

Mobile Telemedicine Systems for Remote Patient's Chronic Wound Monitoring
Chinmay Chakraborty, Bharat Guptaand Soumya K. Ghosh (2016). M-Health Innovations for Patient-

Centered Care (pp. 213-239).

www.irma-international.org/chapter/mobile-telemedicine-systems-for-remote-patients-chronic-wound-monitoring/145012

Resource Allocation for Multi Access MIMO Systems
Shailendra Mishraand Durg Singh Chauhan (2013). Contemporary Challenges and Solutions for Mobile

and Multimedia Technologies (pp. 221-235).

www.irma-international.org/chapter/resource-allocation-multi-access-mimo/70818

http://www.igi-global.com/chapter/automatic-speaker-localization-tracking/62971
http://www.irma-international.org/chapter/mobile-learning-in-the-arab-world/111712
http://www.irma-international.org/article/move-your-car/2762
http://www.irma-international.org/chapter/dynamic-pricing-based-net-cost/17080
http://www.irma-international.org/chapter/mobile-telemedicine-systems-for-remote-patients-chronic-wound-monitoring/145012
http://www.irma-international.org/chapter/resource-allocation-multi-access-mimo/70818

