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ABSTRACT 

The voice control is the most basic feature of a smart house. This paper projected a voice 
command module that is used to enable user for a hands-free interaction between smart home 
and himself. We presented mainly three components that is required for a simple and an efficient 
control of smart home device(s). The wake-up-word parts allows the actual speech command 
processing. The voice recognition part maps the spoken voice command to text and then Voice 
Control Interface passes that text into an appropriate JSON format for the home automation. We 
evaluate every possibility of using a voice control module in the smart home by distinctly 
analyzing each and every component of module. 
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INTRODUCTION 

The smart home represents an automated system in which various types of sensors and intelligent 
devices connect and work together to provide an efficient function to service an improved quality 
life for a comfortable house living. A smart home can be seen as the promising way of a 
supportive independent living providing an in home assistance that is especially important to the 
people having some disabilities [1]. 

The speech recognition system is considered to be the bridge for the betterment of the more 
natural human to computer interaction [2]. The recent advancement in the automated speech 
recognition (ASR) has made this technology one of essential features ina home automation(s) 
(HA) system [3][4]. Our mainobjective is to enable the voice/speech control ina home laboratory 
which can be then used to control huge number of devices like plugs, lights, dimmers, sensors, 
etc. 

In the paper we present an architecture of a voice controlled module that has the role of 
translating a spoken command to a text and after that mapping them back to an appropriate 
actions in a HA system. The module constantly listens and then process sounds from 
environment to ensurea hands free interaction. To decreasetotalnumber of cases in which the 
action in a HA system is activated without actual person intent, we presenteda wake-up-word 
(WUW) detection device. 

System Architecture 
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In this part, we described an architecture of proposed voice controlled module. Proposed module 
consists of a Wake-Up-Word recognition module, a speech recognition engine and a voice 
command interface. 

 

Firstly, there will be a brief introduction of deep neural network architecture of our WUW 
followed by description of each and every component. 

 

Deep Neural Network Architecture  

Due to the capabilityof the DNN to handle consecutive information nearlyevery end-to-end voice 
recognition system uses some neural network in its pipeline [5]–[8]. As there is an improvement 
of the conventional RNN that is a Bidirectional Recurrent Neural-Network(s) (BRNN) that can 
make the use of a future context. The data is then processed with both directions using two 
separate hidden layer by removing state neurons of the regular RNN in the part that is more 
responsible for anoptimistic time direction and part for a negative time direction that are then 
used for fed forwards to same output layer as shown in the Figure 2. 

 

 

Figure 1: Bidirectional long-short-term memory cell(s) 

 

Commonly, it is more difficult to train a RNN with the generally used activation functions like 
tanh, RELU, sigmoid, etc.becauseof exploding and the vanishing gradient [9]. One solution is to 
implanta memory structure for e.g. a long-short-term memory cells (LSTM) [10]. A structure of 
the LSTM memory cell is shown in the Figure 2. 
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Wake-up Word Detection 

 Speech command module constantly receives and processes the sound. The main goal of the 
Wake-up-Word (WUW) detection module is to reduce additional number of case in which the 
ASR preforms a Speech-to-Text (SST) operations at same time for minimizing the unwanted 
triggers of the Voice Command Interface (VCI). Consequently, WUW module can be used as a 
constant identification method of a predefined wake-up-word whereasit rejects all the other 
words, noises and sounds. 

 

METHODOLOGY 

In this paper publically available recording(s) of the transcribed English voice are used as 
training sets for both the WUW and the ASR components. The training corpus consists of 900 
hours of voice available as the part of a LibriSpeech dataset [11]. 

The experimental results for the WUW are given in regarding the false alarm per hour that is a 
false alarm frequency (FAF) that is defined as an incorrect detection of the keyword per hour. 
The reported FAF of keyword spotter is 0.7. The evaluated results for the ASR component are 
given in the terms of a word error rate (WER). The reported average WER of the LibriSpeeech 
corpus is about 21.5% and 32% when recorded test data set is used. Accuracy of the Command 
Interface lies most on the accuracy of the speech to text conversion, and then it can be achieved 
to 100% if command follows the grammar rules. 

 

CONCLUSION  

In this paper, the presented architecture of the speech command module enables the voice control 
in the home lab. The main intent was to build the lightweight unit that can operate on the low 
power embedded devices such as Raspberry Pi. The presented WUW system enables user(s) to 
activate the VCM by using speech instead of the manual activation. The ASR was designed to 
allow an offline voice to text processing for matter of privacy. The Unstructured text from an 
ASR is then parsed by a Voice Command Interface and then converted into an appropriate JSON 
directive. 

 

REFERENCE 

 

[1] L. C. De Silva, C. Morikawa, and I. M. Petra, “State of the art of smart homes,” Eng. 
Appl. Artif. Intell., 2012. 

[2] J. Picone, “Institute for Signal and Information Processing Fundamentals of Speech 
Recognition: A Short Course,” Processing, 2008. 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 4, April 2018 230

ISSN NO: 0972-1347

http://ijics.com



[3] T. Giannakopoulos, N. A. Tatlas, T. Ganchev, and I. Potamitis, “A practical, real-time 
speech-driven home automation front-end,” IEEE Trans. Consum. Electron., 2005. 

[4] I. V. McLoughlin and H. R. Sharifzadeh, “Speech recognition engine adaptions for smart 
home dialogues,” in 2007 6th International Conference on Information, Communications 
and Signal Processing, ICICS, 2007. 

[5] A. Graves, A. R. Mohamed, and G. Hinton, “Speech recognition with deep recurrent 
neural networks,” in ICASSP, IEEE International Conference on Acoustics, Speech and 
Signal Processing - Proceedings, 2013. 

[6] A. Graves, Supervised Sequence Labelling with Recurrent Neural Networks. 2012. 

[7] O. Vinyals, S. V. Ravuri, and D. Povey, “Revisiting recurrent neural networks for robust 
ASR,” in ICASSP, IEEE International Conference on Acoustics, Speech and Signal 
Processing - Proceedings, 2012. 

[8] J. Li, H. Zhang, X. Cai, and B. Xu, “Towards end-to-end speech recognition for Chinese 
Mandarin using long short-term memory recurrent neural networks,” in Proceedings of the 
Annual Conference of the International Speech Communication Association, 
INTERSPEECH, 2015. 

[9] I. Sutskever, J. Martens, and G. E. Hinton, “Generating Text with Recurrent Neural 
Networks,” Auk, 2011. 

[10] S. Hochreiter and J. Schmidhuber, “Long Short-Term Memory,” Neural Comput., 1997. 

[11] V. Panayotov, G. Chen, D. Povey, and S. Khudanpur, “Librispeech: An ASR corpus based 
on public domain audio books,” in ICASSP, IEEE International Conference on Acoustics, 
Speech and Signal Processing - Proceedings, 2015. 

 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 4, April 2018 231

ISSN NO: 0972-1347

http://ijics.com


