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Abstract— Intelligent Personal Assistants software are an emerging technology . These assistants can perform various tasks 
like sending mails, messages, opening applications etc. They use speech recognition to interact with users through speech. 
However, this technology is limited to applications or features in smart phones and computers. This paper discusses the 
design and implementation of an Intelligent Workplace Assistant software which can be interfaced with the hardware in a 
workplace environment. This assistant also uses various other techniques such as gesture recognition and computer vision to 
make the computer human interaction natural. The software also implements Natural Language Processing algorithms in 
order to process user input and responds accordingly. The software will automate most of the tasks in a workplace, including 
but not limited to setting up meetings, sending emails, reading out reports, answering questions and switching electrical 
devices, thus assisting the user in various tasks. 
 
Keywords—Intelligent Personal Assistant software, Natural Language Processing, workplace environment, gesture 
recognition, computer vision. 
 
I. INTRODUCTION 
 
Intelligent Personal Assistants are emerging as an 
important feature in many of today's personal 
devices. These software can perform several tasks 
such as making calls, collecting information, and 
having a conversation with its users. One of the main 
reasons these software are preferred over the ordinary 
user interfaces which the devices provide, is their 
ability to interact with humans through speech. Using 
speech as a mode of interaction increases the freedom 
with which human computer interaction takes place 
by eliminating the need to make any physical contact 
with the device. Also, it makes interaction with 
computers seem more natural. However the abilities 
of these assistants are limited to performing software 
tasks. They cannot manipulate or influence their 
surroundings due to the lack of a hardware interface. 
This paper discusses the design and implementation 
of an intelligent personal assistant interfaced with a 
hardware platform which can perform tasks like 
home automation. The software uses speech 
recognition and synthesis in order to interact with its 
users. The hardware consists of distributed controllers 
connected to each other over wifi configured to work 
in an intranet. Several algorithms are used to extract 
relevant information from the voice commands given 
by the user. Using this information, the assistant 
performs the appropriate task which may include 
either hardware or software operations or both. 
The proposed system performs various tasks like 
sending mails, setting up meetings, sending 
messages, provide information. It is able to perform 
workplace automation by controlling the electrical 
devices in the room. 
 
Additionally it responds to the user through speech or 
in case of graphical data, it projects the output on the 
walls or on the table as the user finds suitable. It also 

provides a user interface for the user to interact with 
these projections using computer vision or gesture 
recognition. 
We used online and offline speech recognition 
libraries in order to convert user input from speech to 
text. We then used Natural Language Processing 
algorithms to associate the text with one of the 
available commands in order to determine the task 
that needs to be performed. The available commands 
are actually scripts that perform different functions 
such as getting news, web search etc. There are also 
scripts for communicating with the hardware 
controller if hardware tasks need to be performed. 
Once the required task is determined, the 
corresponding script is executed by the computer. 
 
II. LITERATURE SURVEY 
 
1. SIRI 
Siri is an intelligent personal assistant by Apple for 
the iPhone. It can perform several tasks like making 
calls, sending text messages, launching applications, 
making calendar entries and answering questions. 
Some of these tasks can be performed by Siri offline. 
Siri delegates the other tasks like answering questions 
to web services such as Wolfram Alpha, a knowledge 
engine[1]. Siri uses speech recognition and synthesis 
for user interaction. The speech recognition is 
performed offline using a statistical model stored in 
memory. The speech recording is also sent online and 
cloud services are used to get the converted text. 
From the offline and online results, the parts of the 
answers with the highest probabilities are selected. 
 
2. CORTANA 
Cortana is an intelligent personal assistant released in 
2014 by Microsoft for Windows Phones and other 
Windows products. Cortana performs similar 
functions as Siri. In addition, it also includes a music 
recognition service.[2] It also includes a 
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recommendation engine for making suggestions to 
users based on their previous searches. Cortana is 
capable of performing semantic searches. It uses 
Bing, Microsoft's search engine for getting 
information. 
 
3. OK GOOGLE 
Ok Google is Google's voice search application. It 
uses speech recognition techniques to convert speech 
to text. This text is then forward to Google's search 
engine. The search engine performs a search and 
returns a set of links to web pages which contain 
relevant information. Ok Google is only capable of 
performing searches. 
 
4. MYCROFT 
Mycroft is an open source and open hardware 
Artificial Intelligence. The whole system is built on a 
Raspberry Pi 2, making it portable. Mycroft can 
perform various tasks such as setting reminders, 
playing music, providing news and weather updates 
etc. It can also connect to other devices over wifi. 
Unlike other products, Mycroft is also capable of 
home automation. 
 
III. METHODOLOGY 
 
This paper discusses the implementation of an 
intelligent personal assistant for a workplace 
environment. The system uses speech for 
communicating with humans. Speech recognition is 
used to convert the speech input recorded and stored 
in an audio file to text. This text is then classified so 
as to determine whether it is a command or a 
question. If it is a command, the appropriate software 
script is called and executed. If it is a command 
which requires hardware operations, the task is 
delegated to another processor which is responsible 
for performing hardware related tasks. If the input is a 
question, the system uses the Google search engine to 
provide a list of urls possibly answering those 
questions. 
 

 
Fig.1. Basic block diagram of the system 

 
1. SPEECH RECOGNITION 
The system uses Google's online speech recognition 
system for converting audio input to text. The speech 
input from the microphone is stored in the system. 

The audio file is then sent over to the Google cloud 
for speech recognition. The text output of the audio 
input is then received and processed by the Natural 
Language Processing block. 
 
2. OPTICAL CHARACTER RECOGNITION 
The Optical Character Recognition is used to read 
printed or written text given by user using a web 
camera. Optical character recognition is done by 
using Tesseract-OCR, an open source software 
developed by HP and further maintained by google 
since 2005 [3]. Tesseract-OCR has very high 
efficiency in extracting text from images in 
comparison to other Optical Character Recognition 
Engines. Moreover being open source Tesseract-OCR 
has modules available for the use with Python 
programming language. With the default training 
datasets Tesseract - OCR can recognize printed texts 
but for extracting text from images of handwritten 
documents new training data sets needs to be 
created[4]. By training Tesseract-OCR languages 
other than English can also be recognized making it 
more user friendly. 
 
3. NATURAL LANGUAGE PROCESSING 
The speech input taken from the user is converted to 
text by the speech recognition block. This text output 
from the speech recognition block has to be processed 
in order to extract the relevant information. This task 
is performed by the natural language processing 
block. The various commands that can be given to the 
system are labeled using strings and stored in its 
memory. A set of executable commands and 
functions which the system is capable of performing 
are labeled using strings. These strings which 
represent the functions and commands are stored in 
the memory. A training set of sentences is then 
passed to a classifier along with their classification. 
As the classifier is used for text classification, Naive 
Bayes Classifier is used as it works efficiently than 
other classifiers [5].The classifier extracts certain 
words or series of words from the sentences and 
stores them along with the categories with which they 
are associated in the training set. First, the sentence is 
tokenized, then the stop words are removed[6]. The 
remaining words are then associated with the given 
category and stored as features of that category. 
 

 
Fig.2. Block diagram of training process 
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The text input is then evaluated for any similarities 
with the stored words. 
 

 
Fig.3. Block diagram of operation of classifier 

 
The probabilities that the input belongs to each of the 
categories is then calculated. The text is associated 
with the category which yields the highest 
probability. After the classification, the respective 
task is then delegated to other modules. 
 
4. WORKPLACE AUTOMATION 
The workplace automation is handled by an Arduino 
mega board which controls the main power supply. 
The relay based switching circuit which is controlled 
by Arduino is connected in parallel to the main 
supply so as to allow the use of the default switches. 
According to the data received from the central 
processor, the controller switches the relays which are 
used to interface various devices with the 
microcontroller. The Workplace automation hardware 
can control the lights and fans in the room and also 
the air conditioner with precise temperature control. 
The complete office automation system is connected 
to the internet wherein Arduino runs a local server 
and the main system sends control messages to it over 
telnet protocol[7]. 
 
5. GESTURE RECOGNITION 
Gesture recognition has a significant role in human 
computer interaction. As the workplace assistant 
software needs to interact with the user, gesture 
recognition using image processing is a viable option. 
There are three hardware gesture recognition devices 
which were tested. 
 

 MICROSOFT KINECT 
 

 
Fig.4. Microsoft Kinect 

 
Kinect is a 3D infrared gesture recognition camera 
made by Microsoft. The full depth mapping of Kinect 
is very good for hand gesture recognition with a very 

high efficiency for a fixed gesture set[8]. The form 
factor of Kinect is large and thus it becomes difficult 
to embed it into a system[9]. 
 

 SOFTKINETIC 
 

 
Fig.5. Soft Kinetic Depth Sense camera 

 
Soft Kinetic depth sense hardware is a 3D mapping 
camera for gesture recognition. It requires a 
middleware 'iisu' which processes and recognizes the 
gestures. Although the form factor is compact it lags 
in exploration and experimentation done on it as 
compared to Kinect and Leap MotionTM sensor [10]. 
 

 LEAP MOTIONTM 
 

 
Fig.6. Leap MotionTM 

 
Leap MotionTM sensor has very high precision in 
detecting gestures, but it is limited to hand gestures. 
Also the depth of sensing of Leap MotionTM sensor 
is lesser than that of the above discussed. On the 
other hand it has a form factor suited for embedded 
applications [11]. 
 
Table.1. comparison between kinect, Depth Sense 

and Leap MotionTM 

 
From the above comparison Leap motionTM was 
selected for the hand gesture recognition due to its 
high accuracy, compact nature and low cost. Leap 
motionTM is used to simulate air-keys [12] which in 
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turn are used to interact with the projected Graphic 
User interface. 
 
6. PROJECTION DEVICE 
For interaction with the workplace assistant 
projection fits best for the purpose. A pico projector 
is used because of its compact form factor, light 
weight and easy connectivity over HDMI. The 
AAXA led pico projector is cost effective ($119- 
7839INR)and low power consuming (6Watt) [13]. 
 

 
Fig.7. AAXA Led Pico Projector 

 
The system also contains various software modules 
which can perform tasks like extracting news from 
internet web sites, writing and sending mails, 
messages and dictation. As the main processing of the 
system is in Python, all the other modules are 
implemented in Python. 
 
CONCLUSION 
 
In this paper we discussed the implementation of an 
Open Software and Open Hardware based Intelligent 
Workplace Assistance. The software and hardware 
discussed above were selected on the basis of cost, 
efficiency and ease of implementation. The modular 
nature of this project makes it more flexible and easy 
to customize suiting to different work environments. 
 
FUTURE SCOPE 
 
A lot of research is going on in improving Human 
Computer Interactions. Our main impetus in 

improving this project would be to add more natural 
gestures and Haptic feedbacks to the user for a better 
and more natural interactive experience to the user. 
Also, we would focus on improving text classification 
using other algorithms. 
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