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Preface 
 
SPEAKY for Robots (S4R) aims at fostering the definition and deployment of voice user interfaces (VUIs) in 

Robotic applications where human-Robot interaction is required. More in depth, S4R promotes speech 

technologies transfer towards manufacturing processes, to provide semi-automatic speech-based interface 

development for Robotic platforms. This in turn will boost up the Robot presence in manifold activities, by 

supporting a natural interaction with humans. 

 

S4R specific goal is a novel Robotic Voice Development Kit (RVDK), namely a framework that supports 

Robotic developers in designing voice user interfaces with little effort. RVDK is conceived as an interactive 

environment aiding designers to define the voice interface according to the desired application requirements; 

hence, it is adaptable to different application fields. In order to design and implement the RVDK, state of the art 

solutions about lexical vocabularies and knowledge representation to capture the semantics of the domain, and 

natural language processing technologies will be integrated to build the input for the speech processing system 

SPEAKY, that is currently commercialized by Mediavoice partner of the consortium. 

 

S4R experiment targets two possible application domains for RVDK. The first scenario deals with home 

services, where a user controls a humanoid Robot through a voice user interface within a domestic 

environment. The second scenario consists of an outdoor Robotic surveillance, where the user is controlling 

the action of a wheeled Robot capable of navigating in rough terrain. The goal of the experiments is to assess 

the performance of the voice interface implemented though RVDK. This project is thus a joint enabling 

technology development effort, whose scope falls within the human-Robot co-worker scenario, addressing 

the human-Robot interfacing and safety research focus. 

 

In this report, we describe the Robotic Voice Development Kit, which is the prototype for the design and 

implementation of customized vocal user interfaces, that is one of the key results of the Speaky for Robots 

Experiment. The development of the prototype is part of the activities of Task 3.2.  
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1 Introduction 
 
In this report we present the evaluation activities conducted within the Speaky for Robots project. We explicitly 

focus on the design of our testing benchmark, by selecting relevant metrics and design factors to evaluate 

[T4.1]. We split the evaluation activities into two main groups: experiments related to the Robotic Voice 

Development Kit (the Wizard tool), and experiments related to the combination between speech and robotic 

functionality. While the former has been mainly conducted as internal testing activity [T4.2], the latter has been 

both internally and externally validated with non-expert users [T4.3]. More in depth, a relevant and innovative 

part of T4.3 has been the design of a web-based infrastructure to collect speech commands involving a large-

scale participant set. 

 

This evaluation process has been conducted throughout the whole design process, through a user-centered 

design approach. By gathering continuous feedback from users, it has been possible to adapt the system 

design to requirement changes. The output of this process has been the release of two demonstrators, as 

scheduled in the Task T4. The Wizard validates how simple can be to generate new voice user interfaces even 

for non-expert users. On the other hand, the whole Semantic and Grounding subsystem associated to the 

Speaky system, main output of this project, confirms the expressivity power provided by speech interfaces. 

 

The document is organized according to experimental evaluation activities and description of the two fully 

working demonstrators, as follows: 

 

 In Section 2 we describe the experimental evaluation part, focusing on activities involving non-exper 

external users (the Web-based corpus collection site and the usability study with English native tongue 

speakers) and activities conducted internally (the Wizard evaluation); 

 In Section 3 we present the overall architecture of a robotic system integrated with the Speaky system, 

describing either the main robotic modules and the speech-based components that cooperate to realize 

an effective human-robot system. Two demonstrators validate the power of the speech-based system 

and the ease of generation of new voice interfaces through the wizard tool. 

Finally, in order to provide some additional details, we include in appendix part of the material designed for the 

usability study, such as questionnaires, maps, and guidelines.  
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2 Experimental Evaluation 
 
2.1 Web-based Corpus Collection 

In order to extend the lexical corpus of our robot we deign and create a web-based corpus collector, link 

http://www.dis.uniroma1.it/~s4r. The system collects the recorded audio file of the spoken command and the 

text counterpart of the voice command. The recording back-end of the system is supported by a modified 

version of [WAMI, 2008].  

 

The user will be asked to enter some anonymous data about himself, as seen in the below picture. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The web-based corpus collection consists of two parts. In the first part we provide randomly to the users a high 

level task that the robot should accomplish. Tasks such as reach a place, carry objects, follow people and 

search and check. 

Shown in the bellow picture is an example of a random task. 

  

 
 

http://www.dis.uniroma1.it/~s4r
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In the second part of the web-based corpus collector, the user is presented with four sentences already 

recorded by someone else which he will have to repeat. 

 

 
 
2.2 Usability Study 

In order to test the usability of our system we staged a small apartment in our building. The map of the 

apartment is shown in the following picture: 

 
 

We also enabled our test platform, an Erratic Wheeled Robot, to execute some simple tasks such as taking, 

bringing, releasing, inspecting, moving and finding (appendix 4.1 shows a detailed description of each task). 

The goal of our experiment was twofold; first we wanted to test the richness of the language the robot is able to 
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understand and second, we wanted to check whether the grammar and the syntax we defined would 

correspond to what people use in everyday life. 

The experiment involves 12 users with no previous knowledge on robotics system, their age ranges from eight 

to sixty-six years old and they might be both native and non-native English speakers. The experiment is still on-

going and final results will be reported in the next deliverable therefore hereafter we will describe only the 

experimental setup. 

When the user arrives a small tour of the apartment is given; this allows the participants to gain some familiarity  

with the environment; during this tour we also introduce the robot capabilities and the tasks it is able to perform. 

As the apartment layout and the task the robot can execute might be hard to remember a list of the possible 

tasks and the map of the environment is always available for the users to consult. The experiment is divided in 

three steps, in the first we ask the user to select one of the task available and freely issue a corresponding 

command; if the command is not executed the user can rephrase the command only once and if the robot is 

still unable to execute it we register a failure. This process is repeated for four times with possible repetitions of 

the same task, the goal is to assess the richness of the language the robot is able to understand. In the second 

step of the experiment we ask again the user to give command but this time the commands are pre-assigned. 

In particular the task and, possibly, the object, location and person involved are assigned but the user can 

phrase the command as it feels more natural to him. The goal of this second step is to verify the correctness of 

the grammar and syntax we used to define the robot language.  In the third and last step of the experiment we 

ask the user to fill a questionnaire to assess the performance of the robotic platform, appendix 4.2 shows the 

full questionnaire. 

 
 
2.3 Wizard Evaluation 

We performed several tests using the Wizard Tool in order to evaluate the effectiveness of the development 

process functionalities. 

 

This testing activity has been performed for the main three modules of the wizard tool that are the Platform 

module, the Language Structure module and the Dialog module. 

We have tested the main functionalities of the above modules in order to evaluate the correctness of the 

activities executed during the use of the wizard tool verifying the data and all the generated information looking 

directly on the data repositories such as files and directory content as defined “Repository Architecture” in the 

report D3.2. 

 

2.3.1 Testing the Platform Module 
The test of the Platform Module of the wizard involves the first two steps of the development process that are 

identified by the first two windows forms as depicted below. 

 

 



                                        

 ECHORD Experiment S4R - Call 3  Page 8/21 

 
Robot platform to use; for example, using a 

humanoid Robot or a wheeled Robot 

 
Application domain where the Robot will be used 

 

The functionalities tested for the Platform Module below reported. 

 

Choosing the Robot Platform 

This task involves the first step of the wizard and has been performed several times by the developers using 

the following conditions: 

 

 repository with only one directory of robot platforms 

 repository with two directories 

 repository with five directories (in this case we have just created the directories and subdirectories in 

order to simulate the presence of more platforms. 

 

As the result of the test we have verified that the wizard tool point to the right directory of the platform once the 

wizard come to the second step. To verify this we have defined different names for the sub directories of the 

applications of the robot platforms. Doing this the combo box of the applications should contain the names of 

the sub directories of the applications related to the selected platform. 

Also the source code variables has been logged to verify their values (names and full paths of the directories). 

 

Choosing the Application Domain 

This task involves the second step of the wizard and has been performed several times by the developers 

using the following conditions: 

 repository with only one application (one sub directory) related to the robot platforms 

 repository with two applications (two sub directories) related to the robot platforms 

 repository with five applications (five sub directories) related to the robot platforms. in this case we 

have just created the sub directories in order to simulate the presence of more applications. 

 

As the result of the test we have verified that the wizard tool point to the right sub directory of the application 

once the wizard come to the third step. To verify this we have defined different Frame names for the application 

domain. Doing this the list box of the application Frames should contain the names of the Frames defined in the 

OWL files. Also the source code variables has been logged to verify their values (names and full paths of the 

directories). 
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2.3.2 Testing the Language Structure Module 
All the following listed task has been performed and logged in order to verify the correctness of the results of 

these tasks. As defined in the Report D3.2 this Step consists in generating the Recognition Grammars [W3C, 

SRGS 2004] for the Speaky Platform and the XML files that represent the frame hierarchy used by the 

Semantic Analyzer [W3C, OWL-REF 2004]: 

 

 selecting frames 

 loading frame elements 

 combining frame elements 

 changing and deleting lexicons for the combined frame elements 

 

The test of the Language Structure Module of the wizard involves the third step of the development process 

that is identified by the following windows form as depicted below: 

 

 
Generating the Recognition Grammars for the Speaky Platform 

 

This task involves the third step of the wizard and has been performed several times by the developers using 

the following conditions: 

 different list of frame element names for each frame selected 

 different list of lexicons for each frame element 

 different modifications for the same frame element lexicons for different language structure defined. 

 

As the result of the test we have verified that the wizard tool generates the right rules inside the Domain 

Grammar. The Grammar will contain each rule for each combined frame elements and each rule for each frame 

element involved on the language structure. The first rule generated points to the frame element rules of the 

frame elements involved in the language structure. 

 

2.3.3 Testing the Dialog Module 
The dialog Module is the part of the wizard process closely related to Speaky Platform and to Speaky Software 

development Kit [SPEAKY SDK PG, 2009]. 
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As mentioned in the D3.2 Report, the interaction with the user is handled by the Dialog Manager, which keeps 

track of the interaction state and implements the corresponding actions, towards the user and the robot. The 

state transitions are determined by the results of the semantic analysis, as well as by inputs provided by the 

other components. Below we characterize the generic states that are defined for the Dialog Manager. The 

evolution of the Dialog Manager state machine is driven by the messages generated by the Semantic Analyzer. 

Other than the generic Dialog Flow implemented in by the Dialog Manager, the user can enrich the dialog flow 

through the Speaky SDK and the voice template methodology [SPEAKY SDK PG, 2009]. 

The test of the dialog module involves the last two steps of the wizard as depicted in the following two figures: 

 

 
Personalization and customization of the grammars 

 

 
Personalization of the Dialog Flow 
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As defined in the Report D3.2, this two steps are respectively the personalization of the grammars generated 

from the definition of the language structures and all the defined grammars for the application domain selected 

and the personalization of the dialog flow used for user speech interaction. 

The following listed task has been executed and logged in order to verify the correctness of the results of these 

tasks.  

 

 adding deleting and modifying voice prompts 

 adding deleting and modifying actions to be performed by the robot 

 adding deleting and modifying semantic classes as included in the recognition grammars 

 adding deleting and modifying dialog contexts 

 modifying the behavior of a semantic class which is the meaning of a voice command uttered by the 

user. 

 saving the voice template modified. 

 

As the result of the test of the above activities we have verified that the files involved in the modification of the 

dialog flow (Voice Templates, Grammars, Prompts and Action) are effectively updated and the new recognition 

grammars are generated and loaded into the speech recognition engine. 

 
 

3 Demonstrators 
 
A major output of the Speaky for Robots project is the release of two demonstrators involving mobile robotic 

platforms in heterogeneous scenarios. The main goals of this activity are: 

 validating the effectiveness of speech-based interfaces to control robots, particularly with respect to 

traditional interaction paradigms and when the involved users are not expert in robotics; 

 validating the capabilities of the wizard to support non-expert end users in the deisgn of new voice 

interfaces with low effort. 

 

Two demonstrators have been realized. First is a robotic demonstrator within a home service scenario, tested 

either with an Aldebaran Nao humanoid robot and an Erratice wheeled robot. Second is a demonstrator in a 

surveillance setting, this time only involving mobile wheeled robots. 

In both cases, the demonstrator consists of a fully working prototype, composed of the following elements: 

 a voice user interface associated to a grammar, to a speech recognition system, and to a text-to-

speech engine; 

 a semantic analyzer component associated to a knowledge base to retrieve the main semantic frame 

associated to the pronounced utterance by the user; 

 a robot broker to extract high level information from the semantic frame and associate its content onto 

robot actions; 

 a set of low-level robot modules to execute commands and perceive from the environment. 
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In the rest of this Section each of these aspects will be further detailed. Several components are actually 

shared by the two demonstrators, since the S4R system is not tailored on them, rather is a generic framework 

for robotic voice interface development. 

 

3.1 Semantic Analyzer 

The runtime environment of VUI is shown in Fig. 3.1. The figure shows the system components, the 

communication flow among them and their input specification. 
As described in [D3.2], the overall architecture is composed by the Speaky Platform, includes all the features of 

Speaky Development Tool[SPEAKY SDK PG, 2009]; the Speaky Broker, that is in charge of handling the 

communication with the robot; Semantic Analyzer, that takes care of the selection and interpretation of the 

results of the ASR; the Dialog Manager that controls the interaction with the user by changing the state and the 

behaviour of the system. This is done according to the response of the semantic analysis process performed by 

the Semantic Analyzer, which provides an interpretation to the utterance of the user. 
The system takes different specifications as input: one or more grammars to be used by the ASR; the 

description of the different states to be used by the Dialog Manager; a knowledge base of frames, that 

characterize the meaning of the commands executable by the robot, is given for the Semantic Analyzer. 

 

 
 

S4R VUI runtime architecture 
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The communication among the modules is implemented using TCP/IP sockets, asynchronous message 

exchange and simple message formats. The specification of the the messages exchange can be found in 

[D3.2]. 
 

 
3.2 Robot Broker 

The grounding module employed in the robotic platform uses the above described representation to determine 

the actual command to be executed. The input of this module is the frame object representing the command 

previously selected by the Sentence Analyzer of the Speaky interface. At the current stage, our system deals 

with motion commands, and in particular the grounding of the GOAL frame element associated with a MOTION 

frame. 

Consider as an example a user commanding the robot to approach a landmark with a specific bearing: “go to 

the left of the oven in the corridor." On the Speaky side, the command is correctly recognized and parsed by 

the Semantic Analyzer; the resulting frame object and parse tree are transmitted to the robot side. This data 

structure contains the identified prepositional roles that describe the GOAL frame elements in our language, 

together with their properties. In our example, “left of” specifies a position situated to the left of something (“to 

the left of the oven”). Analogously, the preposition “in” in the sentence fragment “in the corridor” identifies a 

membership role. 

 
3.3 Low-Level Robot Architecture 

On the robot side, the symbols contained in the received frame object are grounded onto the corresponding 

low-level perceptions of the physical objects within the environment. This is accomplished by exploiting the 

previously introduced knowledge representation model. By accessing the topological map, the “corridor” symbol 

is grounded onto the set of corresponding grid cells, thus retrieving the position and size of the area. Second, a 

similar look-up allows us to retrieve the position of that specific object identified by the symbol “oven”, by 

accessing the set of instance signatures corresponding to the objects located in the corridor, and searching for 

a specific instance belonging to the Oven class. If the oven is found, the grid position that corresponds to the 

fragment “left of the oven” is computed. When an element of the representation is unknown to the robot, it can 

refer to the conceptual knowledge to make a guess and/or start a dialog with the user. The output of the 

grounding module is a target pose within the environment, this time expressed with a numeric representation 

that can be provided to the low-level motion planning and control modules to actually execute the navigation 

task. 

 

The low-level modules that cooperate to execute the robot command are: 

 a localization module that, provided the map of the environment and the laser scan perceived in real-

time, re-localizes the robot with respect to odometry errors, to keep the robot on track towards the 

target; 

 a path planner to compute trajectories to reach the target pose corresponding to the grounded 

command; 

 a reactive local motion control module for obstacle avoidance and engine control. 

 
3.4 Voice User Interface for the Home Service Demonstrator 

For the Home Service Demonstrator, the grammars have been realized with the process described in [D2.1]. 

First of all, a mapping between the possible robot commands – so the platform specific commands - and the 

corresponding frames has been realized. Then for each selected frame, the most significant lexical units have 

been chosen, also considering the robot capabilities. A corpus of robot commands has been collected, 

comprehending all the possible action for the robot in question. The syntactic structure of the so obtained 

commands has been analyzed, in order to use this information to implement the SRGS grammars. This has 
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been done to build grammar with structures based on all the possible sequence of frame elements that are 

syntactically correct. This means that the grammars have been structured according to the syntax driven by all 

the possible correct semantic structures in terms of sequence of frame elements represented by semantic 

chunk. Each chunk corresponds then to a phrase (a piece of a sentence) that plays a specific role with respect 

to the current frame. For example, for the frame LOCATING, that indicates the action of locate or find 

something somewhere, all the possible structures considered are the following:  

 
Locating → lexical_unit sought_entity 
Locating → lexical_unit in_location 
Locating → lexical_unit in_object 
Locating → lexical_unit sought_addressable 
Locating → lexical_unit on_object 

 
where lexical_unit is the main verb; sought_entity and sought_addressable are the things to be located (a general 

object or a person, respectively); in_location, in_object and on_object represent the different places where to find 

the specified thing (a room in the house, inside a container object or on an object, respectively). 
The set of defined frames variate between the two different robots considered in the project. For the NAO 

humanoid platform, the following frames have been defined: 

 

 Motion: it represents the action of moving somewhere 

 Body_movement: it represents the movement of some part of the body (legs, arms...) 

 Kicking: it represents the action of kicking something 

 Statement: it represents the action of saying something 

 Narrating: it represents the action of narrate some story 

 Searching: it represents the action of searching for something somewhere 

 Dancing: it represents the action of dancing  

 
For the Erratic platform, the following set of frames have been defined: 

 

 Attaching: it represents the action of attaching to some connection mechanism or device 

 Bringing: it represents the action of bringing something somewhere 

 Cause_motion: it represents the action of moving some object from one place to another one 

 Closure: it represents the action of closing or opening some portal in the home environment(doors, 

gates...) 

 Entering: it represents the action of entering a room 
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 Following: it represents the action of following some person, other robots or some mobile devices that 

can be found in a home (a vacuum cleaner, for example). 

 Halt: it represents the action of stopping the execution of a command. 

 Inspecting: it represents the action of controlling or verifying the status of some places, portals or of 

the execution of some processes (the ending of a program of a dishwasher) 

 Locating: it represents the action of finding something somewhere 

 Motion: it represents the action of moving somewhere in the house 

 Perception_active: it represents the action of looking at something (and take a shot of it) 

 Placing: it represents the action of putting something somewhere 

 Releasing: it represents the action of dropping something somewhere 

 Searching: it represents the action of searching for something 

 Statement: it represents the action of telling something to someone 

 Taking: it represents the action of taking something 

 
These grammars specify only the semantic-syntactic structures of the language that can be understood by the 

ASR. They only comprehend only the lexicon that is relative to the lexical unit of each frame. The rest of the 

lexicon, that is specific of the application domain – the home environment – is defined in a separate set of 

grammars. This because while the semantic-syntactic structure induced by the expression of an action is 

general, the lexicon that fill the different frame elements depends more on the specific domain. The grammars 

so implemented comprehend then different sets of words. These sets of words are semantically grouped at 

different levels of specification, in order give a semantic category to each word. For example, the objects 

grammar contains all the lexicon that is relative to the objects that can be present in the home environment. In 

addition, the objects that are in this grammar are subdivided in semantic categories like furnitures, item or 

devices. Each of this more fine grained semantic category is again specified in order to capture more deep 

semantic aspects of  the category itself. So the furnitures, for example, are composed by containing_furnitures 

(all the furniture that can contain something) and surface_furnitures(all the furniture that have a surface where 

an object can be placed on). In this way, it has been possible to couple a frame element of a given frame 

directly with one or more semantic categories during the grammar implementation process.  
The following list reports the lexicon grammars that have been implemented: 

 

 addressables: it contains the lexicon relative to all the addressable entities  

 building_subparts: it contains the lexicon relative to all the rooms that can compose a house 

 connecting_architectures: it contains the lexicon relative to all the structures that connect two 

environment of a house, like walls, doors and windows 
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 non_concrete_entities: it contains the lexicon relative to all the entities that are not concrete, as wifi or 

bluetooth connections 

 objects: it contains the lexicon relative to all the objects that can be in a house 

 
After the analysis of the corpus, it has been noticed that it would be crucial to capture some spatial references 

of the objects in the environment. This means giving the user the possibility to refer to some objects in the 

space with respect to some other objects (“the box at the right of the table”). So, the 

Positional_description_grammar has been implemented. It extend the power of expression of all other 

grammars, adding the possibility to use space references between objects.  
These grammars have been incrementally enhanced during different experimentations. Each time, a new 

corpus has been collected, and the missing semantic-syntactic structures as well as the missing lexicon have 

been added to them. In the same way, some unseen structures have been removed from the grammar. 

 
3.5 Voice User Interface for the Surveillance Demonstrator 

The voice user interface for the surveillance demonstrator has been devised with a different approach with 

respect to the home demonstrator. 

First, it was our aim to exploit the wizard functionality to generate the corresponding grammar, since this was a 

realistic evaluation activity of the wizard itself. Second, it was possible to re-use different aspects of the 

grammar designed for home service robotics, since several behaviors or commands are shared between the 

two environments. 

In this case, the set of frames considered is: 

For the Erratic platform, the following set of frames have been defined: 

 

 Cause_motion: it represents the action of moving some object from one place to another one 

 Closure: it represents the action of closing or opening some portal in the home environment (doors, 

gates...) 

 Entering: it represents the action of entering a room 

 Following: it represents the action of following some person, other robots or some mobile devices that 

can be found in a home (a vacuum cleaner, for example). 

 Halt: it represents the action of stopping the execution of a command. 

 Inspecting: it represents the action of controlling or verifying the status of some places, portals or of 

the execution of some processes (the ending of a program of a dishwasher) 

 Locating: it represents the action of finding something somewhere 

 Motion: it represents the action of moving somewhere in the house 

 Patroling: it represents the action to examine an area in order to ensure that it is generally safe 

 Perception_active: it represents the action of looking at something (and take a shot of it) 
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 Searching: it represents the action of searching for something 

 Warning: it represents the action to communicate someone about an undesirable situation 
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Task 4: Experimental Evaluation [M 8-18] 

Participant Role Person-months 

UR1 Leader 9 

MV Participant 3 

Objectives: 
 
The whole system will be evaluated through extensive experiments throughout the project span. We selected 
two demonstrators that will be realized within this task: 

 
 Home Service, focussed on the use of a humanoid robot operating in a home environment.  

 Outdoor Robotic Surveillance, targeting the use of a mobile tracked robot deployed for a surveillance 
task in an outdoor scenario. 

 
The main goal of the experimental evaluation is to assess the effectiveness of the system functionalities. The 
methodology used for this evaluation includes: 1) the definition of performance metrics, 2) the definition of the 
experiment to be performed, 3) the definition of the sets of users that will evaluate the system, 4) the actual 
evaluation, 5) analysis and publication of the results. 

 

Description of work, and role of participants: 
 
T4.1: Definition of experimental set-up and performance metrics 
UR1 will define the scenario and the experimental set-up that will be used to evaluate the system in two 
scenarios: home service and outdoor surveillance. UR1 will also define the performance metrics that will be 
used, the groups of users that will be involved as evaluators and the methodology for the execution of the tests. 
 
T4.2: Laboratory Experiments with users within the S4R development team 
MV and UR1 will perform a preliminary evaluation of the system applying the methodology defined in T4.1. The 
results of this evaluation will be useful not only for testing (and possibly refining) the evaluation in T4.1, but also 
for comparing performance between expert users (T4.2) and non-expert users (T4.3). 
 
T4.3: External Experiments with external non-expert end-users (e.g., people who have not a degree in 
Computer Engineering) 
UR1 will coordinate an extensive experimental activity with a group of external users as defined in T4.1. The 
users will be asked to operate the system developed within T3 in order to assess the effectiveness of the 
proposed approach. Tests will be recorded for subsequent performance analysis (T4.4). 
 
T4.4: Analysis and publication of the results 
UR1 will analyze data collected in T4.2 and T4.3 and produce tables and graphs with these results. Beside the 
overall performance of the system, the analysis will try to discover relationships between specific metrics of 
performance and classes of users, as well as to measure the difference in performance between expert users 
(T4.2) and non-expert ones (T4.3): this difference will be an indicator of the degree of success of the project.  
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4 Appendix 
 

4.1 Robot Task List 

 
 Your platform: Erratic Robot 

Imagine to control a mobile wheeled robot (e.g. an Erratic robot) 

within an indoor environment.  

The type of actions that the robot can perform concerns the 

navigation within the environment. 

The robot can execute the following actions: 

 Moving 

- Go near the commode of the lounge 

- Enter the laundry room 

- Move to the right of the dresser 

 

 Bringing 

- Bring the towel to the bathroom 

 

 Finding 

- Find the printer 

- Search for the address book 

 

 Releasing 

- Put the knife on the table of the kitchen 

- Drop the bottle in the garage 

 

 Taking 

- Take the remote controller 

- Take the newspaper in the dining room 

 

 Inspecting 

- Check if the kitchen is clean 

- Check if the door of the dining room is open 
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4.2 Post-Experiment Questionnaire 

 

Name: 

Surname: 

 

Can you identify what was, according to your opinion, the main drawback of this interface? 

 Speech recognition errors 

 The set of alternatives to express a specific command is too narrow, I would like more synonyms 

 The command syntax is too constraining, I would like more flexibility (e.g. avoiding articles, adding 

common spoken language terms, and so on) 

 

Can you express your overall satisfiability level? 

 Very low 

 Low 

 Average 

 Good 

 Very good 

 

Can you identify what kind of improvement would you prefer in case of unsuccessful voice command? 

 The interface should automatically remind me with the available commands 

 The interface should remind me, only upon my explicit request, with the available commands 

 The interface should trigger a dialog to solve any ambiguity, for example by proposing candidate 

commands 

 


