
IJESC, June  2019      

                     
ISSN 2321 3361 © 2019 IJESC                                                                                                  
                                                       
 

 

Human Robot Interaction in Indoor

 Department of Electri

Konya Technical University, Konya, Turkey

 

Abstract:  

The aim of the human-robot relationship research is to define the models of people's expectations of robot interaction in order to 

guide robot design and algorithmic development that allows for a more natural and effective interaction between humans and 

robots. With these models, robots can be used to serve, train, support, entertain, inform, direct, clean, secure certain areas or 

promote a product or brand in all areas (hospitals, cafes, airports, educational institutions, nursing homes, home environment, 

entertainment centers, shopping centers, fairs etc.) where people are present.
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I. INTRODUCTION 
 

Human-robot interaction has been the subject of science 

fiction and academic speculation, even before the existence of 

any robot. Since HRI depends on (sometimes natural) human 

communication knowledge, many aspects are the continuation 

of human communication issues that are much older than 

robotics. [1] 
 

Figure.1. Dialogue management interface
 

If the human and robot get too close to each other and the 

relationship becomes too complex, the risk of injury to a 

person increases. In today's advanced societies, manufacturers 

using robots solve this problem by not allowing people and 

robots to share their work space at all times. [9] This is 

achieved by using sensors or physical cages and def

zones. Thus, this problem is solved by completely banning the 

presence of people in the robot work area. [13] However, 

thanks to technological advances (Lidar, GPU, CPU, Image 

processing, Sound processing, Indoor navigation), robots have 

been able to detect human existence and perform common 

tasks. [10] This demonstrated the need for Human

interaction. In this study, a dialogue system for robot 

interaction with human beings is aimed. In addition, this 

dialogue system has been prepared using the AROS program 

so that it can be used in real time on MINI ADA. (Figure 1) 

[6] The image processing and finite machine techniques will 
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Dialogue management interface 

If the human and robot get too close to each other and the 

the risk of injury to a 

person increases. In today's advanced societies, manufacturers 

using robots solve this problem by not allowing people and 

robots to share their work space at all times. [9] This is 

achieved by using sensors or physical cages and defining safe 

zones. Thus, this problem is solved by completely banning the 

presence of people in the robot work area. [13] However, 

thanks to technological advances (Lidar, GPU, CPU, Image 

processing, Sound processing, Indoor navigation), robots have 

le to detect human existence and perform common 

tasks. [10] This demonstrated the need for Human-Robot 

In this study, a dialogue system for robot 

interaction with human beings is aimed. In addition, this 

the AROS program 

so that it can be used in real time on MINI ADA. (Figure 1) 

[6] The image processing and finite machine techniques will 

be used to construct the algorithm. Therefore, in this study, 

MINI ADA will be able to detect the people around it and

dialogue system will be established through the camera. For 

this reason, the robot requires an efficient image processing 

and dialogue development algorithm.

 

II. HUMAN-ROBOT INTERACTION
 

It is important to create models for natural and intuitive 

communication between social robots and people. At this 

point, human robot interaction is concerned with the analysis, 

design, modeling, implementation and evaluation of robots for 

human use. The concepts of human robot interaction, social 

informatics, human factors, cognitive science and usability 

represent an interdisciplinary effort that addresses the need to 

integrate robot design and development. This field includes 

examining human factors related to the assignment and control 

of social robots. [11] Many studies in this area focus on coding 

or training mechanisms that allow robots to receive visual 

hints such as gestures and facial expressions that direct 

interaction. Finally, this area addresses the ways in which 

people can achieve efficient and safe integra

life. [12] 
 

A. Detection of human face

After pre-processing of the image taken from the camera, as 

shown in Figure 3, the human face is scanned in the picture 

according to the shadowing of the eye, nose, mouth. [14]

 

Figure.2. Preprocessed 
 

B. Human interest 

Thanks to the points determined on the perceived human face, 

the horizontal points of the face are determined according to 
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Detection of human face 

processing of the image taken from the camera, as 

shown in Figure 3, the human face is scanned in the picture 

according to the shadowing of the eye, nose, mouth. [14] 

 
Preprocessed images 

Thanks to the points determined on the perceived human face, 

the horizontal points of the face are determined according to 
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the convergence of the points determined in horizontal and the 

ratio of the face to the camera. Angles below a certain value 

are marked as "interested people, and those above this value 

are marked as "uninterested people". 

 

C. Dialogue system 

After recognizing the human being, the robot must determine 

its state of interest. An effective communication will be 

ensured through the dialogue system in the robot by 

considering the human interest. The recommended methods 

for this system are the Finite State Machine, [7] Context Free 

Grammar and Boltzmann machine. In order to realize the 

dialogue system, after completing the above human perception 

and state of interest stages, the system is ready to 

communicate with the person. After determining the person to 

be contacted, the system analyzes the characteristics of the 

person to initiate the dialogue, thus it forms the first inputs of 

the dialogue system. Together with this data, a selection of 

connected states in the finite state machine will be made. [3] 

Finite state machines and based dialogue management are 

used for all conditions. When the services provided by the 

robot increase, the dialogue manager will become complex. 

The finite state machine must be developed to be able to 

provide a wide range of services and be designed to be 

compact. [4] These services are exemplified by weather, news, 

new season products, campaigns, discounts, mapping and 

entertainment. Dialogue manager techniques are examined in 

three main types: [5,8] 

 

• Finite state-based systems, 

• Frame based systems, 

• Plan-based systems. 

 

State-based: represents a possible dialogue by a number of 

situations; in any case, the system may request specific 

information from the user, respond to the user, or access an 

external application. The structure of the dialogue is 

predefined and in each case the user is expected to provide 

specific inputs. The finite state machines, by examining the 

states and determining their destination, switch between the 

states according to the input received from the user, as in 

figure 3. It makes it easier for the robot to predict the user's 

speech. It also allows for faster development and more robust 

systems, despite limited flexibility in the structure of 

dialogues. [5] 

 
Figure.3. Finite state-based system 

 

Case-based techniques for simple tasks are often the most 

practical solution. However, in complex tasks, status graphs 

become very large, the maintain becomes difficult and it leads 

to long dialogues that users may find disturbing. The system 

maintains control of the dialogue and generates requests in 

every dialogue situation. It also recognizes (or rejects) specific 

words and phrases in response to prompts. It then produces 

actions based on the recognized response. An important 

feature of such a system needs to be clear from the fact that 

user input is limited to single words or phrases. 

Frame-based: The order uses frames instead of state. In this 

case, each frame represents a task or sub-task and has slots 

that represent the pieces of information that the system needs 

to complete the task. The system formulates questions to fill in 

certain blank fields, but the user can take the initiative of the 

dialogue and provide more information than the question 

being asked. This additional information allows the user to 

avoid further answering questions by filling in more fields and 

allows shorter dialogues when it is compared to state-based 

approaches. Framework-based systems take a specific action 

based on current situations and work as production systems. A 

kind of native language processing (NLP) is required by 

frame-based systems to allow the user to respond more 

flexibly to system requests. This is a big difference compared 

to finite state-based systems. Natural language is also required 

to correct recognition or comprehension errors by the system. 
 

Plan-based: focuses on defining the user's plan and 

determining how it can contribute to its implementation. This 

is a dynamic process. In this way, the new information system 

which is received by the user can force the system to change 

the user's initial perception of the plan and its possible 

contribution. Plan-based techniques often provide more user 

engagement in dialogues. The information or actions required 

to perform a task have proven to be particularly appropriate in 

difficult-to-predict problems. However, implementation and 

maintenance of plan-based systems is much more complex 

than systems based on previous approaches. [2] 
 

III. FINITE STATUS MACHINES 
 

Examples of areas of application include speech recognition or 

modeling of a language. State machines are treated as a data 

model. It is used to model the behavior of a system or object. 

In the studies, this model is applied in modeling the behavior 

of word search, grammar analysis and control systems. A state 

machine is described with edges indicating possible states and 

interstate transition. The transition between states is made 

under certain conditions. A finite state machine is a state 

machine applied on finite sets. Finite state machines are 

categorized as output, non-output, deterministic, non-

deterministic. On state machines with outputs, status 

transitions are output. In the case of non-output finite state 

machines, it is attempted to reach the final state to be reached. 

Output state machines are found in the modeling of control 

systems, and non-output finite state machines are frequently 

encountered in studies such as pattern recognition. Grammar 

analysis is a method used to establish or investigate the 

appropriateness of language words. 
 

IV. CONTEXT FREE GRAMER 
 

Human language cannot be expressed with finite state 

machines. Context-free grammar supports the features of 

human language better. The reason for this is the recursive 

structure. Context-independent grammar is more useful than 

finite automats due to its recursive structure. The elements of a 

sentence (subject, verb, and preposition) are also natural self-

repetitions of that sentence. Context-free grammar can capture 

important aspects of this connection. Context-Free Grammar is 

used as specific mechanisms for programming languages. 

When adding a language, it is necessary to know the context-

independent grammar specification of the language. [5] 
 

V. RESULTS 

 

In this thesis, one or more finite state machines, content 

independent grammar and Boltzmann machine techniques will 
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be used. With the image processing methods and dialogue 

manager, the robot is intended to communicate effectively 

with the other person. In the first case, the robot uses the 

image processing methods to determine whether or not it is 

face with a person. The robot strives to maintain the human 

interest throughout the dialogue, using various methods, 

depending on whether he is interested or not. In the first stage, 

people asked the robot questions. According to people's 

questions, the robot will serve through some services. These 

services include weather, news, new season products, 

campaigns, discounts, mapping and entertainment. Among the 

situations that occur in the structure, system flow is provided 

according to the inputs requested from the user. In this way, 

Human-Robot interaction was realized. 

 
Figure.4.Human control 

According to the state machine indicated in Figure 4, the robot 

performs human control in the first status. If there is no 

human, the robot moves and continues its quest. When the 

robot finds a human, he waits and expects human interaction. 

In the absence of people around, it starts the interaction by 

calling out to people. The interaction is completed according 

to the specified state machine. 

 
Figure.5. Human control with head tracking 

 

According to the state machine indicated in Figure 5, the robot 

performs human control in the first status. If there is no 

human, the robot moves and continues its quest. When the 

robot finds a human, he starts the head tracking. In the absence 

of people around, it starts the interaction by calling out to 

people. The interaction is completed according to the specified 

state machine. With this added state, it has been found that it 

performs a more successful human robot interaction than the 

state machine in figure 4. 

 
Figure.6. Human control with head tracking in the eyes of 

the robot 

According to the state machine indicated in Figure 4, the robot 

performs human control in the first status. If there is no 

human, the robot moves and continues its quest. When the 

robot finds the human, it starts tracking the head and thanks to 

the screen on it, the user can see himself from the robot's eye. 

Then, the robot waits for human interaction. In the absence of 

interaction, it calls out and starts the interaction. The 

interaction is completed according to the specified state 

machine. With this added state, it has been found that it 

performs a more successful human robot interaction than the 

state machine in figure 5. 

 

Table.1.Success Percentages 

 

Human 

recognition 

failure (%) 

Speech 

recognition 

failure (%) 

Branching 

wrong 

state (%) 

Successful 

Interaction 

(%) 

Human 

control 
35 55 55 35 

Human 

control 

with 

head 

tracking 

25 45 50 45 

Human 

control 

with 

head 

tracking 

in the 

eyes of 

the robot 

15 35 35 65 

 

In this study, the robot has provided inputs on a specific topic 

through the interface. The robot has learned what to say 

against the spoken words in various ways (such as context-

independent grammar, Artificial Neural Networks). In Table 1, 

the percentages of human omitting, sound omitting, focusing 

on the wrong situation and successful interaction rates of three 

different state machines are shared. In the state machine given 

in Figure 4, the success rate is 35% in the interaction 

performed only by human control. Later, Head control human 

control in Figure 5 was used and the robot was intended to 

interact more successfully with the human being. According to 

the finite state machine in Figure 5, the success rate was 

determined to be 45% and a 10% increase in success was 

observed. Finally, according to the finite state machine in Fig. 

6, human control with head tracking was performed from the 

eye of the robot. In this machine, it is observed that people 

instinctively adjust their bodies to the robot as they see 

themselves through the eyes of the robot on the screen of the 

robot. This significantly increased the rate of successful 

interaction and minimized the error of omitting the human 

beings and increased the success to 65%. This gives the 

impression that success will increase as the robot's vitality 

features increase and human information is found on the robot. 

In future studies, it is aimed to increase this ratio even more by 

performing age and gender analysis of people. 
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