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1 OBJECTIVE  

This document aims to describe all functionalities related to the database 

structure and its software, which were designed for the FLC Project. Section 2 

contextualizes the scenario where the database was inserted, its purposes and 

how it was used during the road trips and the algorithm development. Section 3 

is divided into five sections, Process Flowcharts, Entity Diagrams, Use Case 

Diagrams, Class Diagrams and Software Presentation. The first one describes 

the processes related to the data acquisition, storage, and access. The second 

presents the detailed structure of the modeled database. The third one presents 

the actions that may execute by the software that interacts with the database, 

based on the use-case diagram representation. The fourth one presents the 

programmed architecture, based on the class diagram. The fifth one addresses 

the software developed to allow a human-interface for classification, merge and 

search the recorded data. Finally, section 4 presents the conclusions about the 

database structure.  
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2 INTRODUCTION 

One of the main steps of the FLC Project consists in record data from 

four regions of Brazil, to develop algorithms that would act in the moments that 

the commercial driver assistance system has failed during the trips. As a project 

requirement, there is the need to build and maintain a database that allows 

searching the recorded data from the trips based on defined tags. This database 

itself could not provide such feature, so it was developed software solutions, 

integrated with the Vector’s CANape, that are responsible for centralizing and 

synchronize the EyeQClient data, CANape log data, road classifications and 

errors presented by the Mobileye EyeQ module. Figure 1 presents the general 

workflow of the data capturing process. 

 

Figure 1: General workflow of data retrieving and storage. 

After acquiring the data and storing it in the database and NAS, the 

information may be accessed by the QUEST software, which provides an 

interface for querying the data and locate it in the NAS. This document will 

present in details all the aspects regarding this acquiring process, and the 
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retrieving process, and the software involved as well. This data was taken as the 

basis for the algorithm development processes, described in PTR-09 [3]. 
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3 METHODOLOGY  

This section divided into five sections, Process Flowcharts, Entity 

Diagrams, Use Case Diagrams, Class Diagrams and Software Presentation. It 

presents the general scope of the database regarding the data acquisition and 

uses during the FLC Project. From the analysis presented here, one may 

understand all the aspects taken into account to develop this step of the project, 

from the process which describes the workflow executed during the trips, to the 

software implementation. 

3.1 PROCESS FLOWCHARTS 

The flowchart presented in this section describes the process that has 

been done during the road tests, emphasizing the actions developed by TAG SW. 

For further info about the operation done during the road tests, see PTR-05 [1]. 

3.1.1 Classification Process – TAG SW 

This process consists of recording the roads using the CANape software, 

integrated with the Logitech camera, and recording the Mobileye EyeQClient 

output files (that contains the roads after the EyeQ module preprocessing and 

lane identification) during the road trips. At the same time, the co-pilot, using the 

software TAG SW, executes the classification of the roads conditions, based on 

tags (Weather, Day Period, Traffic Intensity, etc.), and its tag values (Rainy, 

Cloudy, Day, Night, High Traffic, Low Traffic, etc.). Figure 2 depicts the respective 

flowchart. 
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Figure 2: Classification process flowchart. 

In the sequence the processes depicted by the Figure 2 will be detailed: 

 Begin the trip: Start of the process; 

 Start EyeQClient: Initialization of the Mobileye’s EyeQClient 

software, responsible for the EyeQ log and video files generation; 

 Start recording EyeQ videos: Set all configurations described in 

the PTR-05 document [1], referent to the EyeQClient; 

 Start CANape: Initialize CANape system; 

 Start recording CANape videos and log files (.mdf, .blf, .asc): After 

setting up the configuration, start the CANape recording module 

that generates the video and log files; 

 Start TAG (Classification SW): Process described in the next 

flowchart. 

 Classify tags: Process described in the next flowchart. This is an 

iterative process, so it loops while the user keeps classifying the 

roads; 

 The amount of data is close to 2TB?: Condition to verify the need 

for a backup routine. If the video and log data, generated by 

EyeQClient and CANape, is less than 2TB, the user keeps 

classifying the roads. Otherwise, he starts a backup procedure, to 

send the generated data to the lab; 
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 Make a backup of the 2TB data: Copies the EyeQClient data 

(.emp2 files) and the CANape data (.avi, .mf4 and .txt files) to an 

external hard drive, for backup purposes. 

 End the defined trip: Finish the process. 

Figure 3 presents the flowchart regarding the process “Start TAG 

(Classification SW). 

 

Figure 3: Start TAG subprocess. 

Processes: 

 Begin: Start of the process “Start TAG (Classification SW),” 

indicated in the previous flowchart; 

 Login to local database: The user executes login in the application 

(TAG SW), providing his credentials (user and password); 

 Login successfully?: Condition that validates if the credentials 

supplied matches the database credentials; 

 CUD (Create, Update, Delete) tags and tag values (optional): 

Optional process, where the user can add/modify tags and its tag 

values. 

 Finish startup: End of the initialization sub-process. 

Next, in Figure 4 it will be presented the “Classify tags” flowchart and its 

processes. 
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Figure 4: Classify tags subprocess. 

Processes: 

 Begin: Start of the process “Classify tags,” indicated in the first 

flowchart of this section; 

 Classify tags by touch screen or hotkeys: Change the currently 

active tag values, in the operation panel, inside the TAG SW. The 

touchscreen function is compatible with an appropriate monitor 

that allows this kind of functionality; 

 Classify curves by the directional keypad (speedometer): Allow 

curves classification through a speedometer in the operation 

panel. This kind of classification does not follow the standard 

structure, due to its highly changing frequency. The speedometer 

represents in which direction the vehicle is turning; 

 Classify the Mobileye’s Errors: There is a separated function that 

allows indicating where the EyeQ module has presented failures 

or a non-expected behavior. For further info about the error 

classification, see the document PTR-04 [2]; 
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 Save the classification into local database: Save the current 

classification (all active tag values plus the speedometer direction) 

into the database; 

 Finish classification cycle: End of the classification loop. 

3.1.2 Merge Process – UNITE SW 

The flowchart presented in Figure 5 describes the process that has been 

done after the road tests when all the collected data were brought to the lab. 

The process consists of centralizing and synchronizing all data 

(EyeQClient and CANape log and video files, and the classifications and 

Mobileye’s errors saved in the travel database by the TAG SW) with the central 

database that remains in the lab. The log and video files are uploaded to the NAS 

(Network Attached Storage server), and the travel classifications and Mobileye’s 

errors are added to the central database. After this, a synchronization that relates 

all the four kinds of data is performed. Therefore, there is the possibility to find, 

based on some classification tag value or in some Mobileye’s error, the 

correspondent CANape, and EyeQClient video clip. 
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Figure 5: Merge process flowchart. 

The above process was divided into three parts that will be explained 

separately. The first part to be addressed is about the file upload, detailed in 

Figure 6. 
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Figure 6: Merge process – travel files upload. 

Processes: 

 Get the external travel HDs: The process started after the road 

test arrival when the generated data was transferred to external 

HDs; 

 Connect the HDs to NAS (two at a time): Connect the external 

HDs to the Network Storage Server (NAS), that centralizes all the 

video and log data; 

 Import the files (EyeQClient and CANape) through command line: 

Execute the files transference from the external HDs to the NAS 

server; 

 Validate the uploaded data: Check if the transferred data is valid 

(wasn’t corrupted during the transference); 

 Validation Ok?: Condition that checks if the previous validation 

was successfully or not. 

 Correct the data: Analyze why the data became corrupted, correct 

the process and transfer it again; 

 Erase the HD data: After a successful transference, erase the HD 

data. 

The second part to be addressed is the database upload process, 

detailed in Figure 7. 



14 

 

 

 

 

Figure 7: Merge process – travel database upload. 

Processes: 

 Access the travel laptop database: The DBA accesses the road 

test laptop, which contains the database with all the road 

conditions classification and Mobileye error, generated in the 

travel; 

 Run the backup tool: The DBA runs a backup tool (internally 

developed) to create a backup; 

 Execute backup of the road trip and server database: Backup the 

local and server database; 

 Run the create and restore database tool: The DBA runs a “create 

and restore db tool” (internally developed); 

 Create a new database on server and restore the road trip backup 

to it: Using the previous tool, the DBA generates a database on 

the server using the road trip backup; 

 Run the drop database localhost tool: The DBA executes a “drop 

database localhost tool” (internally developed); 

 Drop the road trip database on laptop: Using the previous tool, the 

DBA excludes the database from the laptop; 
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 Create a new empty database in the laptop for the next travel: 

Using the “create and restore db tool,” the DBA creates a clear 

database in the laptop, to be used in the next travel; 

 Run the dblink importer tool: The DBA executes the “dblink 

importer tool” (internally developed); 

 Import the classification and Mobileye error data from the server 

road test database to the main server database: Using the 

previous tool, the DBA executes the described importation; 

 Validate the imported data: Check if the data was imported 

successfully; 

 Validation Ok?: Condition that checks if the previous validation 

was successfully or not; 

 Correct the data to be imported: In case of problems during the 

import process, correct the data execute the importation again; 

 Drop the road test database (server): In case the importation 

occurred successfully, drop the travel database on the server. 

Finally, the third part to be addressed details the data synchronization 

process, detailed in Figure 8. 

 

Figure 8: Merge process – data synchronization. 

Processes: 

 Start UNITE (Merge SW): Initializes the UNITE SW; 

 Log in as superuser on central database: The DBA performs a 

login user administrator credentials; 

 Login successfully?: Condition that validates if the credentials 

supplied matches the database credentials; 
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 Set the FTP IP and port: In the main panel of the software, the 

user adds the FTP address info (the NAS server can be accessed 

through FTP – File Transfer Protocol); 

 Execute FTP Login: The user executes the FTP login, validating 

the credentials provided previously with the NAS credentials; 

 Execute the video and log files sync: After the FTP login occurred 

successfully, the software enables buttons for the synchronization. 

This process is detailed in section 3.5; 

 End: Synchronization completion. 

 

3.1.3 Search Process – QUEST SW 

The flowchart presented below describes the process that has been done 

after the data synchronization, when all the collected data are ready to be used 

by the team. 

This process consists in, based on the relations created in the merge 

step, searching for all the stored data using specific conditions for the quest, like 

the active tag values, or when a Mobileye error occurred. Based on the provided 

conditions, the software will bring all the synchronized information for the 

correspondent section. For further details about what information the software 

retrieves, see the section 3.5.3. Figure 9 depicts the search process flowchart. 
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Figure 9: Search process flowchart. 

Processes: 

 Begin: Start of the process; 

 Start QUEST (Search and Editing SW): Initialize the QUEST SW; 

 Login in database: The user executes login in the application 

(QUEST SW), and provide a search credential (quest_user). 

QUEST SW accesses the central database; 

 Login successfully?: Condition that validates if the credentials 

supplied matches the database credentials; 

 Validation Ok?: Condition that checks if the previous validation 

was successfully or not. 

 Search for video clips, based on the defined tag values, Mobileye 

errors, CAN signals, GPS position (not available yet), date/time 

(not available yet): The user search the video based on the search 

options provided by the application. 

 Define which video/log/EyeQClient files will be downloaded: The 

selected records may be manually downloaded by the user, based 

on the server file path provided as a result of the search. The 

automatic download (through QUEST SW) is currently not 

available and may be implemented in the future. 

 Download the selected partitioned video files and full 

correspondent log and EyeQClient files: This functionality is 
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currently not available in the software and may be implemented in 

the future. 

 Define which video will be played (optional): The video may be 

played externally, based on the video path displayed as a result of 

the search. The internal player functionality is currently not 

available and may be implemented in the future. 

 Play video from the date/time when the selected classification 

begins (optional): The user will have the option to play the video 

from a specified period, matching, for example, the start of a 

searched classification or Mobileye error (currently not 

implemented). 

3.2 ENTITY DIAGRAMS 

The entity relationship diagram is used to describe the entities of the 

domain of interest, and their relationships, illustrating how works the structure 

internally in the database. The entities are tables, which store the data, and the 

relationships are the foreign keys that relate them, making possible to create 

connections between the stored data. Figure 10 shows the picture of the full 

diagram, which is present in the functioning of all the software described here. 
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Figure 10: Entity-Relationship diagram. 
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The Entity-Relationship diagram will be analyzed in parts, based on the 

entities that have more contribution to each developed software. Figure 11 

indicates the entities that are part of the TAG SW operation, which will be 

described next. 

 

Figure 11: TAG SW main entities. 

 ClassificationConfig: Represents an aggregation of all tag 

values that are active during a specific period. Each time that a tag 

value changes, another classification_config is generated that 

groups it. 

 Tag: Aggregator of tag values. For example, “Weather” is a tag 

that aggregates the tag values “Rainy,” “Cloudy,” “Sunny”; 

 TagValue: Represents the classified conditions (“Rainy,” 

“Cloudy,” “Sunny,” for example); 

 SelectedTagValue: Represents the tag values that were 

selected. The relationship between TagValue and 

ClassificationConfig entities. 

 NonConcurrentTagValue: Structure that allows the configuration 

of tag values that are not allowed to stay active at the same time. 

For example, in the tag “Day Period,” the tag values “Day” and 

“Night” can’t be active at the same time, so it is inserted in this 

table the references to that tag values. 

 MobileyeError: Indicates how long the Mobileye Software has 

failed, according to the error classification criteria section in the 

PTR-04 [2]. 

Figure 12 indicates the entities that are part of the UNITE SW operation, 

which will be described next. 
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Figure 12: UNITE SW main entities. 



22 

 

 

 

 MainVideo: Main table of the structure. Represents the .avi video 

files generated during the road tests; 

 MainVideoClassConf: Relationship between the 

ClassificationConfig and the MainVideo table. With this, it is 

possible to find the classifications that occurred inside a 

MainVideo; 

 ClassificationConfig: Represents an aggregation of all tag 

values that are active during a certain amount of time. Each time 

that a tag value changes is generated another classification 

config. that group it; 

 MainVideoEyeQVideo: Relationship between the EyeQVideo 

and the MainVideo table. With this, it is possible to find the 

EyeQClient videos related to a MainVideo; 

 EyeQVideo Represents the .emp2 files generated in the travels, 

by the EyeQClient software; 

 MainVideoMobileyeError: Relationship between the 

MobileyeError and the MainVideo table. With this, it is possible to 

find the which errors occurred inside a MainVideo; 

 MobileyeError Represents the errors that happened during the 

road tests; 

 MobileyeErrorType: Indicates the error types, classifying the 

Mobileye’s errors. For further info, see the error classification 

criteria section in PTR-04 [2]; 

 SelectedInclination: Inclinations that happened during the road 

tests; 

 Inclination: Description of possible inclinations that may occur in 

the system; 

 SelectedDisplayStatus: DisplayStatus that happened during the 

road tests; 

 DisplayStatus: Description of possible display status values that 

may occur during the road tests; 

 VehicleSpeed: Speed by second of the test vehicle; 
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 TurnLight: Turn lights activated by the vehicle during the road 

tests; 

 GPSTrack: GPS position of the vehicle, each every five seconds; 

 TravelDirectory: Description of the directory that keeps the road 

test data; 

 Travel: Description of each travel performed during the road tests; 

The QUEST SW operation, on the other hand, as a search software, 

make use of all the entities described previously. 

3.3 USE CASE DIAGRAMS 

The use case diagram is a narrative document that describes the 

sequence of events of an actor using a system to complete a process. It is used 

for high-level analysis, and often it is used as project delivery document. This 

section will be divided into three parts, each for the analysis of each developed 

software (i.e., TAG SW, UNITE SW and QUEST SW). 

 

3.3.1 Use Case - TAG SW 

Figure 13 describes the use case diagram for the software TAG SW. 

Next, the use case description will be presented. 
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Figure 13: TAG SW Use Case diagram. 

Use case specification: 

Use Case Name UC-0001 – Perform login 

Description This use case allows the user to access the system. 

Actors User 

Actor System Interaction 

User System 

The use case starts 
when the User initializes 
the TAG SW. 

 

 The system displays the 
login screen, which 
contains the user and 
password fields. 

The user fills the fields 
with his authentication 
data, and press the login 
button. 

 

 The system executes the 
UC-0002 – Validate 
login. 

 The system closes the 
login screen and shows 
the main system screen. 

 The use case is closed. 

Alternatives 
AL-0001 – Close application 

User System 
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User closes the 
application and not 
execute login. 

 

Exceptions 
ID Description 

  

Includes UC-0002 – Validate login 

Is Extended for  

 

Use Case Name UC-0002 – Validate login 

Description This use case validates the authentication User data. 

Actors  

Actor System Interaction 

User System 

The use case starts 
when the User presses 
the login button, on the 
login screen. 

 

 The system validates the 
User’s data (EX-0001). 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 

ID Description 

EX-0001 The authentication data 
(user and password) 
must be correct to 
execute login. Otherwise, 
the system displays an 
appropriate error 
message. 

Includes  

Is Extended for  

 

Use Case Name UC-0003 – Manipulate (insert, edit, delete) tag 

Description This use case allows the user to alter the tag data 
(Road Condition, Weather, for example) in the 
system. 

Actors User 

Actor System Interaction 

User System 

The use case starts 
when User accesses the 
Register Tag tab in the 
TAG SW main screen. 

 

 The system displays the 
Register Tag panel, 
which contains the 
search fields (UC-0004), 
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the tag value fields (UC-
0005), and the tag fields, 
which are tag 
description, allow more 
than one checkbox, and 
manipulation buttons 
(insert, edit, delete, 
confirm, cancel). 

The user presses the 
insert button. 

 

  The system enables the 
tag fields, allowing the 
data to be inserted on 
those fields, and the tag 
value manipulation 
buttons (EX-0005). 

 The user fills the tag 
fields. 

 

  System executes the 
UC-0005 – Manipulate 
(insert, edit, delete) tag 
value. 

 The user presses the 
confirm button. 

 

  The system executes the 
UC-0006 – Validate tag 
data. 

  The system saves the 
inserted tag, and the use 
case is closed. 

Alternatives 

AL-0002 – Edit tag 

User System 

 The user executes the 
UC-0004 – Search for 
tags. 

The user selects one of 
the displayed tags. 

 

 The system displays the 
tag data on the register 
tag panel. 

The user presses the edit 
button. 

 

 The system enables the 
tag fields, allowing the 
data to be altered on 
those fields, and the tag 
value manipulation 
buttons (EX-0005). 
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User updates the tag 
field’s data. 

 

 System executes the 
UC-0005 – Manipulate 
(insert, edit, delete) tag 
value. 

The user presses the 
confirm button. 

 

 The system executes the 
UC-0006 – Validate tag 
data. 

 The system saves the 
altered tag, and the use 
case is closed. 

AL-0003 – Delete tag 

User System 

 The user executes the 
UC-0004 – Search for 
tags. 

The user selects one of 
the displayed tags. 

 

 The system displays the 
tag data on the register 
tag panel. 

The user presses the 
delete button. 

 

 The system asks if User 
want to delete the 
selected tag (EX-0005, 
EX-0002). 

User press Yes in the 
exclusion confirmation 
message. 

 

 The system deletes the 
selected tag. 

 The use case is closed. 

AL-0004 – Cancel action 

User System 

The user presses the 
cancel button. 

 

 System cancels and 
undoes the manipulation 
action (insertion or 
edition).  

 The use case is closed. 

Exceptions 
ID Description 

EX-0002 If the tag was previously 
used in any 
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classification, the system 
does not allow its 
exclusion, displaying an 
appropriate error 
message. 

EX-0005 If there is a classification 
been recording, the 
system does not allow 
any modifications on the 
tags. (Must press the 
Recording button, on the 
operation panel, to stop 
the recording of the 
current classifications). 

Includes 
UC-0001 – Perform login 

UC-0006 – Validate tag data. 

Is Extended for UC-0004 – Search for tags. 

 

Use Case Name UC-0004 – Search for tags 

Description This use case allows the user to search for already 
inserted tags. 

Actors User 

Actor System Interaction 

User System 

The user fills the search 
condition (tag 
description), on the 
search panel. 

 

User hits Enter key.  

 System queries for 
results that match the 
criteria defined by User. 

 The system displays the 
results in a table, below 
the search field, on the 
search panel. 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 
ID Description 

  

Includes  

Is Extended for  

 

Use Case Name UC-0005 – Manipulate (insert, edit, delete) tag 
values 
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Description This use case allows the user to alter the tag value 
data (Road Condition >> Dirty/Clean, Weather >> 
Sunny/Rainy/Cloudy, for example) in the system. 

Actors User 

Actor System Interaction 

User System 

The use case starts 
when User presses the 
insert tag value button (

 icon). 

 

 The system enables the 
tag value fields, which 
consist in allow more 
than one checkbox, 
description and hotkey 
fields, allowing the data 
to be inserted. 

The user fills the tag 
value fields. 

 

The user presses the 
confirm tag value button (

 icon). 

 

 The system executes the 
UC-0007 – Validate tag 
value data. 

 The use case is closed. 

Alternatives 

AL-0005 – Edit tag value 

User System 

The user selects a tag 
value from the tag value 
list, on the register tag 
panel. 

 

 The system displays the 
tag value data on the 
respective fields (register 
tag panel). 

The user presses the edit 

tag value button (  
icon). 

 

 The system enables the 
tag value fields, which 
consist in allow more 
than one checkbox, 
description and hotkey 
fields, allowing the data 
to be inserted. 

User updates the tag 
value field’s data. 
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The user presses the 
confirm tag value button (

 icon). 

 

 The system executes the 
UC-0007 – Validate tag 
value data. 

 The use case is closed. 

AL-0006 – Delete tag value 

User System 

The user selects a tag 
value from the tag value 
list, on the register tag 
panel. 

 

 The system displays the 
tag value data on the 
respective fields (register 
tag panel). 

The user presses the 
delete tag value button (

 icon). 

 

 The system deletes the 
selected tag value. 

 The use case is closed. 

AL-0007 – Cancel action 

User System 

The user presses the 
cancel tag value button (

 icon). 

 

 System cancels and 
undoes the manipulation 
action (insertion or 
edition).  

 The use case is closed. 

Exceptions 
ID Description 

  

Includes 
UC-0007 – Validate tag value data 

UC-0003 – Manipulate (insert, edit, delete) tag 

Is Extended for  

 

Use Case Name UC-0006 – Validate tag data 

Description This use case validates the inserted tag data. 

Actors  

Actor System Interaction 

User System 

The use case starts 
when the User presses 
the tag confirmation 
button, on the register 
tag screen. 
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 The system validates the 
tag inserted data (EX-
0003). 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 

ID Description 

EX-0003 The system does not 
allow the insertion of a 
duplicated tag 
description. The 
description is a required 
field, and it must be filled. 
To successfully save a 
tag, it must have at least 
one tag value. 
Otherwise, the system 
displays an appropriate 
error message. 

Includes  

Is Extended for  

 

Use Case Name UC-0007 – Validate tag value data 

Description This use case validates the inserted tag value data. 

Actors  

Actor System Interaction 

User System 

The use case starts 
when the User presses 
the tag value 

confirmation button (  
icon), on the register tag 
screen. 

 

 The system validates the 
tag value inserted data 
(EX-0004). 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 

ID Description 

EX-0004 The system does not 
allow the insertion of a 
duplicated hotkey for the 
tag values. The 
description is a required 
field, and it must be filled. 
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Otherwise, the system 
displays an appropriate 
error message. 

Includes  

Is Extended for  

 

Use Case Name UC-0008 – Classify road conditions 

Description 
This use case describes the road classification 
operation. 

Actors User 

Actor System Interaction 

User System 

The use case starts 
when the User accesses 
the Operation panel in 
the TAG SW main 
screen. 

 

 The system displays the 
Operation panel, which 
contains the Record 
button, the classification 
buttons (tag containers 
and tag values buttons), 
the Mobileye error 
button, and the 
speedometer (used for 
curves classification). 

The user presses the tag 
value buttons, enabling 
then based on the 
current road condition. 

 

 The system enables the 
pressed buttons and 
disables the non-
concurrent ones. 

The user aligns the 
speedometer according 
to the current curve 
position (sharp left, left, 
straight, right, sharp 
right).  

 

The user presses the 
Record button. 

 

 System changes the 
Record button label to 
Recording. 

 The system starts to 
record the classifications 
done. 
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 The use case is closed. 

Alternatives 

AL-0008 – Classification alteration 

User System 

User alters the pressed 
buttons or the position of 
the speedometer after 
the Record button had 
been pressed and 
changed to Recording 

 

 The system stores the 
previous classification 
and starts a new one with 
all the current tag values. 

 The use case is closed. 

Exceptions 
ID Description 

  

Includes UC-0001 – Perform login 

Is Extended for  

 

Use Case Name UC-0009 – Classify errors 

Description 
This use case describes the Mobileye’s errors 
classification operation. 

Actors User 

Actor System Interaction 

User System 

The use case starts 
when the User accesses 
the Operation panel in 
the TAG SW main 
screen. 

 

 The system displays the 
Operation panel, which 
contains the Record 
button, the classification 
buttons (tag containers 
and tag values buttons), 
the Mobileye error 
button, and the 
speedometer (used for 
curves classification). 

The user presses the 
Record button. 

 

 System changes the 
Record button label to 
Recording. 

 The system starts to 
record the classifications 
done. 
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The user presses the 
Mobileye error button. 

 

 System toggles the 
button and starts to 
record the error. 

User presses again the 
toggled Mobileye error 
button. 

 

 The system records the 
Mobileye error duration. 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 
ID Description 

  

Includes UC-0001 – Perform login 

Is Extended for  

 

3.3.2 Use Case – UNITE SW 

Figure 14 describes the use case diagram for the software UNITE SW. 

Next, the use case description will be presented. 
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Figure 14: UNITE SW Use Case diagram. 

 

Use case specification: 

Use Case Name UC-0010 – Perform login 

Description This use case allows the user to access the system. 

Actors Admin user 

Actor System Interaction 

User System 

The use case starts 
when the Admin user 
initializes the UNITE SW. 

 

 The system displays the 
login screen, which 
contains the user and 
password fields. 

Admin user fills the fields 
with his authentication 
data, and press the login 
button. 

 

 The system executes the 
UC-0011 – Validate 
login. 

 The system closes the 
login screen and shows 
the main system screen. 

 The use case is closed. 
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Alternatives 

AL-0009 – Close application 

User System 

User closes the 
application and not 
execute login. 

 

Exceptions 
ID Description 

  

Includes UC-0011 – Validate login 

Is Extended for  

 

Use Case Name UC-0011 – Validate login 

Description 
This use case validates the Admin user 
authentication’s data. 

Actors  

Actor System Interaction 

User System 

The use case starts 
when the Admin user 
presses the login button, 
on the login screen. 

 

 The system validates the 
Admin user’s data (EX-
0001). 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 

ID Description 

EX-0005 The authentication data 
(user and password) 
must be correct to 
execute login. Otherwise, 
the system displays an 
appropriate error 
message. 

Includes  

Is Extended for  

 

Use Case Name UC-0012 – Perform FTP login 

Description 
This use case describes the FTP connection 
operation. 

Actors Admin user 

Actor System Interaction 

User System 

The use case starts 
when the fills the FTP 
connection fields (IP 
Address and Port) and 
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press the FTP login 
button, on the UNITE SW 
main screen. 

 The system executes the 
UC-0013 – Validate FTP 
login. 

 The system displays the 
connection attempt 
message on the Output 
section. 

 After the FTP connection 
happened successfully, 
System enables the 
synchronization screen 
buttons.  

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 
ID Description 

  

Includes 
UC-0011 – Perform login 

UC-0013 – Validate FTP login 

Is Extended for  

 

Use Case Name UC-0013 – Validate FTP login 

Description 
This use case validates the Admin user 
authentication’s data and FTP address. 

Actors  

Actor System Interaction 

User System 

The use case starts 
when the Admin user 
presses the FTP login 
button, on the main 
screen. 

 

 System requests the FTP 
authentication, using the 
credentials provided on 
the login screen, pointing 
to the address and port 
provided. (EX-0006). 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions ID Description 
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EX-0006 The case the connection 
could not be established, 
due to wrong IP address 
or port, or invalid FTP 
credentials, the error 
message will be 
displayed in the Output 
section. 

Includes  

Is Extended for  

 

Use Case Name UC-0014 – Import CANape 

Description 
This use case allows the user to import the CANape 
data (.avi, .mf4, log txt files) from the FTP (NAS 
server) to the database. 

Actors Admin user 

Actor System Interaction 

User System 

Admin user presses the 
Import CANape button. 

 

 The system starts to 
import the CANape travel 
data, from travels stored 
at the NAS server. The 
output of every import is 
displayed in the Output 
section (EX-0007). 

 After the importation, the 
system synchronizes the 
times of CANape, 
EyeQClient, Mobileye 
errors and road 
classifications, creating 
relations between them. 

 The system displays a 
successful import 
message. 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 

ID Description 

EX-0007 Any error that may occur, 
due to a directory not 
following the import 
pattern, will be displayed 
in the output section. 

Includes UC-0012 – Perform FTP login 
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Is Extended for  

 

Use Case Name UC-0015 – Import Mobileye 

Description 
This use case allows the user to import the 
EyeQClient generated data (.emp2 files) from the 
FTP (NAS server) to the database. 

Actors Admin user 

Actor System Interaction 

User System 

Admin user presses the 
Import Mobileye button. 

 

 The system starts to 
import the Mobileye 
travel data, from travels 
stored at the NAS server. 
The output of every 
import is displayed in the 
Output section (EX-
0008). 

 After the importation, the 
system synchronizes the 
times of CANape, 
EyeQClient, Mobileye 
errors and road 
classifications, creating 
relations between them. 

 The system displays a 
successful import 
message. 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 

ID Description 

EX-0008 Any error that may occur, 
due to a directory not 
following the import 
pattern, will be displayed 
in the output section. 

Includes UC-0012 – Perform FTP login 

Is Extended for  

 

Use Case Name 
UC-0016 – Import Speed, DisplaySts, Inclination, 
Turn Light 

Description 
This use case allows the user to import the CANape 
signals data, logged into text files, from the FTP 
(NAS server) to the database. 



40 

 

 

 

Actors Admin user 

Actor System Interaction 

User System 

Admin user presses the 
Import Speed, 
DisplaySts, Inclination, 
Turn Light button. 

 

 The system starts to 
import the CANape log 
data, reading each file 
from travels stored at the 
NAS server. The output 
of every import is 
displayed in the Output 
section (EX-0009). 

 The system displays a 
successful import 
message. 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 

ID Description 

EX-0009 Any error that may occur, 
due to a directory not 
following the import 
pattern, will be displayed 
in the output section. 

Includes UC-0012 – Perform FTP login 

Is Extended for  

 

Use Case Name UC-0017 – Import GPS 

Description 
This use case allows the user to import the CANape 
GPS signal data, logged into text files, from the FTP 
(NAS server) to the database. 

Actors Admin user 

Actor System Interaction 

User System 

Admin user presses the 
Import GPS button. 

 

 The system starts to 
import the CANape GPS 
log data, reading each 
file from travels stored at 
the NAS server. The 
output of every import is 
displayed in the Output 
section (EX-0010). 
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 The system displays a 
successful import 
message. 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 

ID Description 

EX-0010 Any error that may occur, 
due to a directory not 
following the import 
pattern, will be displayed 
in the output section. 

Includes UC-0012 – Perform FTP login 

Is Extended for  

 

3.3.3 Use Case – QUEST SW 

Figure 15 describes the use case diagram for the software QUEST SW. 

Next, the use case description will be presented. 

 

 

Figure 15: QUEST SW Use Case diagram. 

Use case specification: 
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Use Case Name UC-0018 – Perform login 

Description This use case allows the quest user to access the 
system. 

Actors Quest User 

Actor System Interaction 

User System 

The use case starts 
when the Quest User 
initializes the QUEST 
SW. 

 

 The system displays the 
login screen, which 
contains the user and 
password fields. 

The user fills the fields 
with his authentication 
data, and press the login 
button. 

 

 The system executes the 
UC-0019 – Validate 
login. 

 The system closes the 
login screen and shows 
the main system screen. 

 The use case is closed. 

Alternatives 

AL-0010 – Close application 

User System 

User closes the 
application and not 
execute login. 

 

Exceptions ID Description 

   

Includes UC-0019 – Validate login 

Is Extended for  

 

Use Case Name UC-0019 – Validate login 

Description 
This use case validates the authentication Quest 
User data. 

Actors  

Actor System Interaction 

User System 

The use case starts 
when the Quest User 
presses the login button, 
on the login screen. 

 

 The system validates the 
Quest User’s data (EX-
0011). 

 The use case is closed. 
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Alternatives 

 

User System 

  

Exceptions 

ID Description 

EX-0011 The authentication data 
(user and password) 
must be correct to 
execute login. Otherwise, 
the system displays an 
appropriate error 
message. 

Includes  

Is Extended for  

 

Use Case Name UC-0020 – Define search parameters 

Description This use case allows the user to set which 
parameters will be used to refine the database 
search. 

Actors Quest User 

Actor System Interaction 

User System 

The use case starts 
when Quest User 
accesses the Search tab 
in the QUEST SW main 
screen. 

 

 The system displays the 
Search panel, which 
contains general, errors, 
tags and signals 
parameters. 

Quest User fill any of the 
parameter fields. 

 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 
ID Description 

 

Includes UC-0018 – Perform login 

Is Extended for  

 

Use Case Name UC-0021 – Search for CANape videos 

Description This use case allows the user to search for CANape 
videos synchronized with other database info, based 
on the parameters defined in UC-0020. 

Actors Quest User 
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Actor System Interaction 

User System 

The use case starts 
when Quest User 
accesses the Display tab 
in the QUEST SW main 
screen and selects 
"CANape videos" in the 
field Main filter. 

 

The user presses the 
Search button. 

 

 System queries for 
results that match the 
criteria defined by Quest 
User. 

 The system displays the 
results in the referring 
panel. 

Quest user selects one of 
the displayed registers. 

 

 The system displays the 
synchronized info 
(referring to the selected 
register) in the other 
panels. 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 
ID Description 

  

Includes UC-0018 – Perform login 

Is Extended for UC-0020 – Define search parameters 

 

Use Case Name UC-0022 – Search for EyeQClient videos 

Description 
This use case allows the user to search for 
EyeQClient videos synchronized with other database 
info, based on the parameters defined in UC-0020. 

Actors Quest User 

Actor System Interaction 

User System 

The use case starts 
when Quest User 
accesses the Display tab 
in the QUEST SW main 
screen and selects 
"EyeQClient videos" in 
the field Main filter. 

 



45 

 

 

 

The user presses the 
Search button. 

 

 System queries for 
results that match the 
criteria defined by Quest 
User. 

 The system displays the 
results in the referring 
panel. 

Quest user selects one of 
the displayed registers. 

 

 The system displays the 
synchronized info 
(referring to the selected 
register) in the other 
panels. 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 
ID Description 

  

Includes UC-0018 – Perform login 

Is Extended for UC-0020 – Define search parameters 

 

Use Case Name UC-0023 – Search for Mobileye errors 

Description This use case allows the user to search for Mobileye 
errors synchronized with other database info, based 
on the parameters defined in UC-0020. 

Actors Quest User 

Actor System Interaction 

User System 

The use case starts 
when Quest User 
accesses the Display tab 
in the QUEST SW main 
screen and selects 
"Mobileye errors" in the 
field Main filter. 

 

The user presses the 
Search button. 

 

 System queries for 
results that match the 
criteria defined by Quest 
User. 

 The system displays the 
results in the referring 
panel. 
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Quest user selects one of 
the displayed registers. 

 

 The system displays the 
synchronized info 
(referring to the selected 
register) in the other 
panels. 

 The use case is closed. 

Alternatives 

 

User System 

  

Exceptions 
ID Description 

  

Includes UC-0018 – Perform login 

Is Extended for UC-0020 – Define search parameters 

 

3.4 CLASS DIAGRAMS 

The class diagram describes the internal structure of an object-oriented 

system, the relationship between classes, their attributes and methods. It is used 

to give a technical vision of the system. Figure 16 presents the diagram for the 

TAG SW software, Figure 17 for the UNITE SW, and Figure 18 for the QUEST 

SW software. 
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Figure 16: Class diagram - TAG SW. 
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Figure 17: Class diagram - UNITE SW. 
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Figure 18: Class diagram - QUEST SW. 

The software structure was built based on an MVC (model-view-

controller) approach, where the view package contains all the classes relative to 

the screens developed, the model package contains the class representation of 

the database entities, and the controller package contains the classes 

responsible for the business rules, or the logic applied to each software, that uses 

the information from the database (model package) and exhibits it in the screen 

(view package), or validates the info provided by the screen and persists it in the 

database.  
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In the next section, it will be presented the software developed based on 

the class diagrams, TAG, UNITE, and QUEST. 

3.5 SOFTWARE PRESENTATION 

In this section is presented the developed software interfaces, as well as 

an explanation of its operation. This section is divided in three, each for the 

respective software (TAG, UNITE, and QUEST). 

3.5.1 TAG SW 

The TAG SW was developed to assist in the classification of data to be 

analyzed during the development of computer vision and image processing 

algorithms. This section aims to describe the operation of this system to ease his 

subsequent use. 

TAG SW is a software that allows the co-pilot to classify the road 

conditions. It was installed on the laptop along with the EyeQClient software, also 

allowing the user to classify the Mobileye’s errors (based on the EyeQClient 

behavior). 

There are four screens in the software, Login, Register Tag, Operation 

and Log, which will be described below. 

The Login screen allows the user to access the software, based on his 

user and password info (this info is centralized in the lab, so each user has a 

proper login, that is used to identify by who and when the classifications were 

made). Figure 19 displays the login interface. 

 

Figure 19: TAG SW login screen. 

The Register Tag screen allows the user to create new road 

classifications tags and defines shortcuts to each tag value. Figure 20 depicts the 

register tag tab interface. 
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Figure 20: TAG SW registration screen. 

For definition, tag is an aggregator of tag values, for example, there is a 

tag called “Clima” (Weather), which contains the following tag values: “Neve” 

(Snow), “Ensolarado” (Sunny), “Chuvoso” (Rainy) and “Nublado” (Cloudy).  

The above tags are there by default, so it is not necessary to alter this 

configuration during the tests. The screen has the following elements: 

 Include, Edit, Delete, Confirm, Cancel Buttons: Located on the top 

left corner of the screen, these buttons control the manipulation of 

the tags; 

 Description: Located above the tag manipulation buttons, it 

represents the description of the tag (weather, day period, for 

example); 

 Allow more than one: Checkbox that indicates if the tag will allow 

more than one tag value active at the same time. If it was not 

checked (after saving the tag edition) when the user presses a tag 

value button of this tag, and there was another tag value of the 
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same tag pressed, the old one will be deactivated, and the new 

one will turn active. For further info, see the section “The 

Operation”; 

 Tag Values Manipulation Buttons ( ): Controls the 

manipulation of the tag values. They represent respectively, 

include, edit, delete, confirm and cancel actions; 

 Description (Tag Values Section): It represents the description of 

the tag value (sunny, rainy, for example); 

 Hotkey (Tag Values Section): It represents the shortcut of the tag 

value. This shortcut will be active right after the confirmation of the 

tag registration/edition, and it captures the shortcuts in every 

screen of the laptop (no matter if the software is in front or not). 

For example, if it was defined the “R” key, the user will not be able 

to write R in other software (this key action will activate/deactivate 

the respective tag value). To add a shortcut, simply place the 

cursor on the field and execute the keyboard shortcut (it also 

supports key combinations). To clear the field, press “Esc.” For 

further info about the utilization of these shortcuts, see the section 

“Operation”; 

 Classifiable? (Tag Values Section): Checkbox that indicates if the 

tag value will be displayed on the operation screen or not. This is 

useful because some tag value may be used in the beginning. 

However, it was no longer used in the following road tests. A tag 

that was used once can’t be deleted, to keep the integrity of the 

database, so it can be “disabled,” and will not appear on the 

operation screen. For further info see the section “The Operation”; 

 

To search for tags, click on the field “Tags,” on the top right corner of the 

screen. Write the search expression and hit enter. By default, it searches for any 

tag that begins according to the expression. It supports a wildcard “%” that makes 

a full search of any part of the tag that matches the expression. 

The list of the matching tags will be displayed in the grid below. To select 

a tag, just click in the displayed line. 
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To insert a tag, click on the button “Include,” on the top left corner of the 

screen. The bellow fields will now be editable, and the “Tag Values Manipulation 

Buttons” turn active. Fill the tag data on the fields, and include one or more tag 

values (pressing the  button). Fill the tag value data and press the tag value 

confirmation button ( ). After this, add other tag value or press the “Confirm” 

button.  

It is possible to alter the tag values during the insertion/edition of a tag. 

To do it, select one of the lines displayed below the tag value manipulation 

buttons, and press edit ( ). 

To delete a tag value (it is permanently deleted only after pressing the 

tag confirmation button), press ( ). 

 

The Operation screen is the main interface of the system. Allows the user 

to classify the road conditions, based on the previously defined shortcuts or by 

pressing the tag value button, and allows to indicate when the Mobileye error has 

happened and for how long. Figure 21 displays the software operation tab. 
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Figure 21: TAG SW operation screen. 

The classifications are only inserted into the database after pressing the 

“Record” button. This feature allows setting the road conditions before starting 

the test. It has the following elements: 

 Record button: Indicates if the below classification is being 

recorded in the database. After being pressed, the button changes 

its label to “Recording.” 

 Tag Values: In the upper part of the screen are displayed the tag 

values, based on the previous configuration (Register Tag 

screen). They are grouped in the same panel by the tag that they 

are inside; 

The tag values buttons displayed in the screen are toggle buttons, 

so they can be activated and deactivated by pressing the 

respective shortcuts (if defined) or by clicking on the button. The 

tag value activation and deactivation date time are recorded, 

allowing the further search of the road test sections when the 
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respective tag value was active (for example, when was night, and 

it was raining). 

o Mobileye Error: The bottom part of the screen contains the 

Mobileye’s error toggle button. It is used to indicate when 

the Mobileye’s EyeQ module fails to perform an action that 

was expected. For further info, see the section error 

classification criteria, in the PTR-04 [2]; 

o Directional input (speedometer): Structure developed to 

ease the curves classification. It was defined five directions 

(sharp left turn, left turn, straight, right turn, sharp right turn), 

that are classified based on the arrows of the keyboard. 

Each time left or right arrow is pressed, the pointer of the 

speedometer changes the direction (step by step). To jump 

two steps at a time, press Ctrl + Directional Arrow. 

The Log screen is used to log all the system messages. It is useful to 

debug and analyze the internal software behavior during the trip. It can be 

accessed by pressing the key “F1”. Figure 22 displays log screen interface. 

 

Figure 22: TAG SW log screen. 

There are two configuration files, which are generated by the Tag.jar file 

(executable): 

 cookies.properties; 
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o Contains cookies data, that will be used by default next time 

the user accesses the application: 

 USER Contains the username of the last login; 

 settings.properties; 

o Contains the PostgreSQL connection elements, and logging 

level definition: 

 JDBC_URL: URL of the database, in the JDBC format 

(jdbc:postgresql://<ip 

address>:<port>/classified_video_database); 

 JDBC_DRIVER: Driver used by the software to connect 

to the database (org.postgresql.Driver); 

 LOGGING_LEVEL: Defines the level of the log 

messages that will be recorded (in the TAG SW, there 

is a log screen that displays this info). The default value 

is INFO. To see a list of possible values, access this 

page 

(http://www.eclipse.org/eclipselink/documentation/2.5/j

pa/extensions/p_logging_level.htm). 

TAG SW is dependent on the following programs/services: 

 Java JVM (present on the JRE); 

o Necessary to allow the execution of Java programs in the 

machine. 

 PostgresSQL (9.3 version). 

o It keeps the database (classified_video_database) where 

the classifications will be stored. 

The process of installing the prerequisites was performed in the lab by 

the IT team. It was installed the last stable JRE (Java Runtime Edition), 

downloaded from (https://www.java.com/), and also the PostgreSQL database 

from the EnterpriseDB website (http://www.enterprisedb.com/products-services-

training/pgdownload#windows). 

After downloading and installing both of the prerequisites, it is necessary 

to alter the PostgreSQL.conf file (located in the data directory, inside the 

https://www.java.com/
http://www.enterprisedb.com/products-services-training/pgdownload#windows
http://www.enterprisedb.com/products-services-training/pgdownload#windows
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PostgreSQL installation directory), to set the correct timezone. It was replaced 

the default one (America/Araguaiana) for the America/Sao_paulo timezone. 

After this, it is necessary to import the default clean database, to create 

a database that will be used in the next road test. To do this, it is necessary to: 

 Run the server_global_data.sql script (imported from the main 

database on the server). This is only necessary if is the first 

installation of the database in the laptop. This script contains all 

the users and groups creation commands. (Remove the user 

postgres from this script, because when installing the postgres on 

the machine, it already creates the Postgres user). 

 Execute the create_db_restore_tool.bat (described in the 

following section), and imports the 

classified_video_database_clean.backup file (generated from the 

main database, but only with the tag and tag values data). 

3.5.2 UNITE SW 

UNITE SW is an internally developed software, which is responsible for 

merging and synchronizing the CANape log files and captured video, the 

EyeQClient output (.emp2 files), with the classification/Mobileye’s error data 

(generated by the TAG software). This task cannot be done “online,” during the 

road tests because the locations of the log files in the tests are related to the 

laptop (they will be migrated to the server in the lab later), and also this task would 

unnecessarily spend time and processing resources of the laptop. To solve this, 

it was developed a solution that acts in the lab, between the road test, that can 

center and to synchronize all the data in a single database. This system plays a 

key role in the preparation of the analyzed data, which may have uses beyond 

the scope of the project. This section aims to describe the operation of this system 

to ease his subsequent use. 

Before using the UNITE SW, a recovery and data storage process are 

required to adequate all the collected data, to be structured by the UNITE SW. It 

was developed batch tools to facilitate these tasks, which also will be described 

in this section. 
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3.5.2.1 Batch Tools 

There are four batch tools, developed internally, that helps the backup 

and merging database processes. They are used after the addition of video 

and log files on the storage server (NAS). The batch tools are: 

 000_backup_tool: Responsible for executing the road test 

database backup (The DBA accesses the road test laptop, and 

runs this tool to generate the backup file). Figure 23 displays the 

script output; 

 

Figure 23: Backup tool interface. 

 001_create_db_restore_tool: Responsible for creating a new 

database in the server, based on the backup file generated on the 

previous step. Figure 24 depicts the script output. 
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Figure 24: Create and restore database tool interface. 

 002_drop_database_localhost_tool: Deletes the road test laptop 

database, to create a new one (empty) to be used in the next test. 

Figure 25 displays the script output. 

 

Figure 25: Drop database tool interface. 

 003_psql_dblink_importer: Performs the synchronization between 

the road test database and the main database. The synchronized 

information is related to the classifications and the Mobileye errors 

registered during the test. Figure 26 displays the script output. 
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Figure 26: PSQL dblink importer tool interface. 

3.5.2.2 FTP Structure and File Description 

The CANape and EyeQClient files must be stored in the NAS (Network 

Attached Storage) server according to a pattern, to be able to be imported by the 

UNITE SW. Figure 27 displays the NAS file structure. 

 

Figure 27: NAS server folder structure. 

In the sharing directory, each specific road test has its folder, which is 

named starting with the date of the road test, followed by the first and last city 

(160407_PG_Curitiba). The path to this folder is inserted in the database 

(manually, DBA access only), so the UNITE SW can control which test had its 

files synchronized. 
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Inside the road test directory, there are the EyeQClient folders, which are 

generated by the EyeQClient module, sequentially according to a predefined 

pattern (16-04-07_160407_PG_Curitiba_0038). Each folder contains the 

following structure, depicted in Figure 28. 

 

Figure 28: EyeQClient folder structure. 

It contains three files: 

 Emp2 file: Main EyeQClient file. Contains all the trip recorded 

data. Used to playback the section of the road test in the 

EyeQClient. The size of this file reaches about 1.5 GB (for 1001 

frames EyeQ recording). The UNITE SW stores in the database 

the path to this file, along with the start and finish date, so the user 

will be able to find this file when searching the database using the 

QUEST SW, posteriorly. 

 EMP.inf: Log data that that is used by the UNITE SW to establish 

the start and finish date of the emp2 file. (With this, it is possible 

to find which EyeQ file refers to the CANape files). 

 EyeQ.ffs: EyeQClient log and configuration file. Not used by the 

UNITE SW. 

Inside the CANape directory, five other folders store the log files: 

 LOG_MDF: This directory contains the main .avi and .mf4 files 

(represents all the signals recorded on the road test). It is based 

on this import that the other log files are synchronized. The paths 

to the .avi files are stored in the database, along with the start and 

finish date time of the video section (the start time is based on the 

filename pattern - 0005__19_02_2016__13_39_57.avi), and the 

finish time may be based on two situations: 

o Defined in the comment section of the respective log_db 

file, as described in : 
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Figure 29: LOG_DB .txt comment section. 

o Based on the calculation of the time elapsed in each log 

file. It is retrieved the start seconds of the file and calculated 

the elapsing until the last recorded second. Figure 30 

depicts the header and initial section of the LOG_DB file, 

and Figure 31 displays the final section. 

 

Figure 30: LOG_DB .txt initial section. 

 

 

Figure 31: LOG_DB .txt final section. 

As shown in the previous figures, the calculation performed in this 

example is 1200.359987 seconds minus 600.391625 seconds. This elapsed time 

is added to the initial date time (which is based on the filename), resulting in the 

finish date time of the .avi clip. 

 LOG_BLF: This folder contains the BLF files (Busmaster format), 

that could be used to be converted from blf to log files, (open 

format), and then used by Matlab, for example. The paths to these 

files are stored along with the CANape.avi path. Figure 32 depicts 

the BLF files. 



63 

 

 

 

 

Figure 32: BLF files. 

 LOG_DB: This folder contains .MF4 (CANape format, not used) 

and its referent .txt files that are read using the UNITE SW. The 

paths to these .txt files are stored along with the path to the .avi 

files (synchronized), so it will be possible to find the referent log 

file for each .avi file. Each .txt files contain the signals (in an open, 

readable format) that are imported into the database. Not all the 

road tests contain all the defined signals (they were defined as the 

project were progressing), and most of the log files contain more 

signals than the defined ones (only the signals considered most 

relevant were imported to the database). The imported signals 

are: 

o Vehicle Speed (VehicleSpeedVSOSig[Km/h]): Represents 

the “instantaneous” recorded speed of the vehicle. It haves 

a periodicity of 100 signals per second, so to store this info 

in the database, the UNITE SW calculates the average 

speed per second. With this info, the user will be able to 

check the vehicle speed, at a specific video clip. 

o Display Status (DisplaySts[-]): Represent some conditions 

that are used as a reference to decision-making by the 

Mobileye’s system. It will be used to analyze the Mobileye’s 

system status when searching for a specific point of the 

road test. Figure 33 depicts the status values and 

meanings. 
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Figure 33: Display Status signal values. 

o Inclination (Inclination[]): Represents the actual inclination 

of the car. This signal is modulated by a CANape 

configuration, so it displays three possible values: 

 0 – Plane; 

 1 – Acclivity; 

 2 – Downhill; 

The UNITE SW sets the start and finishes date-time of each 

inclination (based on when the inclination changes). 

o Turn Light (L_TurnLightActivationSts[-] and 

R_TurnLightActivationSts[-]): Represents the turn lights of 

the car. The signal indicates the second when the turn light 

was activated. The UNITE SW determines the direction of 

the turn light (left, right or both), and imports the date time 

when it was active. 
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 LOG_GPS: This folder contains .MF4 (CANape format, not used) 

and its referent .txt files that are read using the UNITE SW. Each 

.txt files contain the GPS signals (in an open, readable format) that 

are imported into the database. This signal is imported with five 

seconds of periodicity, to minimize the GPS information storage in 

the database. The imported signals are: 

o Longitude (Longitude[º]);  

o Latitude (Latitude[º]); 

o Altitude (Altitude[m]); 

o Satellites in use (SatsInUse[]). 

These files are synchronized in the database with the referent 

CANape .avi file, based on the sequence at the beginning of the 

file name (.avi file -  0004__19_02_2016__13_29_46.avi | GPS file 

- 0004__19_02_2016__13_29_46__GPS.TXT). The names of 

these files may match in most cases. However, it is not safe to rely 

on this info because distinct recorders generate the filename in 

CANape. 

 LOG_GPS_CANAPE: This directory is very similar to the previous 

one. The only difference is that this file has a full periodicity, and it 

is not divided into many files, like the other log files. It is not used 

by the UNITE SW. 

3.5.2.3 Software Interface 

There are two screens in the software, Login, and Sync, which will be 

described below. 

The Login screen allows the access to the software, based on 

authentication info. Only an admin user can access it, due to the magnitude of 

the actions that the user can do. Figure 34 presents the screen interface. 
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Figure 34: UNITE SW login screen. 

The Sync interface is the main screen of the system. Every importation 

and synchronization tasks are done here. Figure 35 presents the screen 

interface. 

 

Figure 35: UNITE SW main screen. 

It has the following elements: 

 IP Address: IP address of the FTP server, which keeps the road 

test videos and log data; 

 Port: FTP server port (default 21); 

 FTP Login button Executes login in the FTP server (NAS server), 

using the credentials provided in the login screen. The attempt and 

result will be displayed in the Output section. It is necessary to 

perform an FTP login to execute the other software functions; 

 Import CANape: Based on the definition of which road test did not 

have its video files imported (travel_directory table, in the 

database), the UNITE SW browse through the road test 
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directories, accessing each of them, and importing the contents of 

the LOG_MDF directory. This importing process means that the 

path to the .avi files in the server and its correspondent log files 

are synchronized and written in the database, allowing the search 

for these files in the future. Table 1 depicts the information 

resulting from the CANape synchronization process. 

Video 
\\172.25.9.1/fca-
share/160519_FeiraDeSantana_Recife/CANape/LOG_MDF\
0418__19_05_2016__15_45_26.avi 

MDF 
\\172.25.9.1\fca-
share\160519_FeiraDeSantana_Recife\CANape\LOG_MDF\
0418__19_05_2016__15_45_26.MF4 

BLF 
\\172.25.9.1\fca-
share\160519_FeiraDeSantana_Recife\CANape\LOG_BLF\0
418__19_05_2016__15_45_26.BLF 

DB Log 
\\172.25.9.1\fca-
share\160519_FeiraDeSantana_Recife\CANape\LOG_DB\04
18__19_05_2016__15_45_26.TXT 

GPS Log 
\\172.25.9.1\fca-
share\160519_FeiraDeSantana_Recife\CANape\LOG_GPS\
0418__19_05_2016__15_45_26__GPS.TXT 

Start 
Date 

2016-05-19 15:45:26-03 

Finish 
Date 

2016-05-19 15:55:27-03 

Table 1: CANape synchronization (Database). 

 

 At the end of the CANape importation, the system performs a 

synchronization process between EyeQClient, Road 

Classifications, Mobileye’s Error and CANape import. This 

process establishes connections between this entity, based on the 

start and finish time of each of them, making possible to find 

posteriorly, for example, the AVI, .emp2 files, and the road 

classifications relating to the date time that a Mobileye’s error 

occurred. 
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 Import Mobileye: Performs a workflow similar to the previous item, 

however importing EyeQClient files instead of CANape files 

(present inside the road test directory, generated sequentially). 

The path to the .emp2 file is written on the database, and based 

on the EMP.inf file content, it is defined the start and finish time of 

the EyeQClient video clip. At the end of the Mobileye importation, 

the system performs the same a synchronization process, 

described in the previous item. 

 Import Speed, DisplaySts, Inclination, TurnLight button: Based on 

the previously stored DB log text info, this button performs a log 

importation, reading each DB log file and importing the predefined 

signals. Each imported signal is connected to the referred main 

video. For further info about the imported signals, see the section 

LOG_DB. 

 Import GPS button: Based on the previously stored GPS log text 

info, this button performs a log importation, reading each GPS log 

file and importing the coordinates. Each coordinate is connected 

to the referred main video. For further info about the GPS file 

structure, see the section LOG_GPS. 

 Output section: This section shows all the importation output, and 

it is useful to observe the evolution of the import process. 

There are two configuration files, which are generated by the Unite.jar file 

(executable): 

 cookies.properties; 

o Contains cookies data, that will be used by default next time 

the user accesses the application: 

 user: Contains the username of the last login; 

 ip_address: The IP address of the FTP server, which 

keeps the road test videos and log data. 

 settings.properties; 

o Contains the PostgreSQL connection elements: 
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 JDBC_URL: URL of the database, in the JDBC 

format (JDBC:PostgreSQL://<ip 

address>:<port>/classified_video_database); 

 JDBC_DRIVER: Driver used by the software to 

connect to the database (org.postgresql.Driver). 

UNITE SW is dependent on the following programs/services: 

 Java JVM (present on the JRE); 

o Necessary to allow the execution of Java programs in the 

machine. 

The PostgreSQL do not need to be installed on the machine which is 

executing the UNITE SW, because this software may access a remote database 

to do the synchronization. 

3.5.3 QUEST SW 

The Quest software was developed to assist in the searching of data to 

be analyzed during the development and evaluation of computer vision and 

image processing algorithms. This paper aims to describe the operation of this 

system to ease his subsequent use, allowing the search for synchronized travel 

info based on established parameters (Mobileye errors, classification tags and 

some CAN signals, like displaySts, inclination, and vehicle speed). It was created 

a specific user, with read-only permission (quest_user), to be used by the 

researchers to select the central database data. 

There are four screens in the software, Login, Search, Display and Log 

screen.  

The Login screen allows the access to the software, based on a central 

user, which has read-only permissions in the database. Figure 36 shows the login 

screen layout. 
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Figure 36: QUEST SW login screen. 

From the Search screen, it is possible to parameterize the search for the 

database info. Figure 37 shows the search panel layout. 

 

Figure 37: QUEST SW parameter screen. 

The search dynamic varies based on which filter (CANape videos, 

EyeQClient videos or Mobileye errors) is selected in the display panel. In the 

sequence, it will be presented an explanation about how the parameters are used 

in each case. The screen has the following elements: 

 Minimum error duration [s]: Only records where the Mobileye error 

duration was equal or higher than the reported value will be 

selected; 



71 

 

 

 

o CANape videos: will be selected videos were occurred at 

least one Mobileye error (that started during the time 

recorded by video) which have a duration equal or higher 

than the parameter value. 

o EyeQClient videos: will be selected videos were occurred 

at least one Mobileye error (that started during the time 

recorded by video) which have a duration equal or greater 

than the parameter value. 

o Mobileye errors: will be selected errors that have a duration 

equal or greater than the parameter value. 

 Errors panel: Allow to select one or more Mobileye errors, which 

will have occurred in the period referring to the selected records; 

o CANape videos: will be selected videos where occurred at 

least one Mobileye error of each type selected in the search 

screen (that started during the time recorded by video). 

o EyeQClient videos: will be selected videos where occurred 

at least one Mobileye error of each type selected in the 

search screen (that started during the time recorded by 

video). 

o Mobileye errors: will be selected only errors that match the 

search screen error parameters. 

 Day time: Classification tag (night, sunrise, sunset, day). 

o CANape videos: will be selected videos were occurred at 

least one classification tag of each type selected in the 

search screen (that started during the time recorded by 

video). 

o EyeQClient videos: will be selected videos were occurred 

at least one classification tag of each type selected in the 

search screen (that started during the time recorded by 

video). 

o Mobileye errors: will be selected errors where was active at 

least one classification tag of each type selected in the 

search screen (during the error duration time). 
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 Traffic density: Classification tag (low, high). The search behavior 

is equal to  the other classification tags; 

 Road type: Classification tag (urban, extra urban, highway). The 

search behavior is equal to  the other classification tags; 

 Curves: Classification tag (straight, right curve, left curve, sharp 

right curve, sharp left curve). The search behavior is equal to  the 

other classification tags; 

 Driver: Classification tag (vehicle driver). The search behavior is 

equal to  the other classification tags; 

 Road condition: Classification tag (clean, dirty, misty). The search 

behavior is equal to  the other classification tags; 

 Weather: Classification tag (sunny, rainy, cloudy, snow). The 

search behavior is equal to  the other classification tags; 

 Others: Classification tag (lane absence, narrow lane, glare, curb 

speed sign not detected, special error). These special 

classifications may occur during the travel. The special error tag 

value works as an indicator, which was used to highlight errors 

that do not occur so frequently. The search behavior is equal to  

the other classification tags; 

 Display status: CAN signal recorded during the travels. Represent 

some conditions that are used as a reference to decision-making 

by the Mobileye system. Figure 38 shows all possible DisplaySts 

values. 
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Figure 38: Display status signal values. 

o CANape videos: will be selected videos where the 

previously defined display status occurred at least once 

(during the time recorded by video). 

o EyeQClient videos: will be selected videos where the 

previously defined display status occurred at least once 

(during the time recorded by video. 

o Mobileye errors: will be selected errors where previously 

defined display status occurred at least once the (during the 

error duration time). 

 Turn Arrow: CAN signal recorded during the travels (left, right or 

both, in case of warning light).  The search behavior is equal to 

Display Status. 

 Inclination: CAN signal recorded during the travels (straight, uphill 

or downhill). The search behavior is equal to Display Status. 

 Vehicle speed: CAN signal recorded during the travels. The 

search behavior is equal to Display Status. 
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The Display is the main screen of the system. It allows the user to display 

the selected data based on the search screen parametrization. Figure 39 shows 

the display panel layout. 

 

Figure 39: QUEST SW display screen.  

When the record of the panel indicated in main filter field is selected, the 

other panels display information related to the selected register. For example, in 

Figure 39, was selected a Mobileye error register, and the panel "CANape videos" 

displays the .avi video path where the error occurred. Similarly, the "EyeQClient 

videos" panel displays the .emp2 video path where the error occurred.  The "Tags 

(Classification)" panel displays all the classifications that were active during the 

error duration time. The screen has the following elements: 

 The main filter Defines the main search that will be executed 

based on the previous screen parameters. Possible values: 

CANape videos, EyeQClient videos, and Mobileye errors; 

 Search button: Performs the search in database; 

 CANape videos panel: Displays info about the CANape recorded 

video, like the file path, start date time and finish date time; 
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 EyeQClient videos panel: Displays info about the EyeQClient 

recorded log files, like the file path, start date time and finish date 

time; 

 Mobileye errors panel: Displays info about the Mobileye recorded 

errors, like type, start date time, finish date time, duration and 

notes; 

 Tags (classifications) panel: Displays info about the classification 

tags recorded during the road trips, like description, start date time 

and finish date time, duration and notes; 

The Log screen is used to log all the system messages. It is useful to 

debug and analyze the internal software behavior during the trip. It can be 

accessed by pressing the key “F1”. Figure 40 shows the log screen layout. 

 

Figure 40: QUEST SW log screen. 

There are two configuration files, which are generated by the Tag.jar file 

(executable): 

 cookies.properties; 

o Contains cookies data, that will be used by default next time 

the user accesses the application: 

 USER Contains the username of the last login; 
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 settings.properties; 

o Contains the PostgreSQL connection elements, and 

logging level definition: 

 JDBC_URL: URL of the database, in the JDBC 

format (JDBC:PostgreSQL://<ip 

address>:<port>/classified_video_database); 

 JDBC_DRIVER: Driver used by the software to 

connect to the database (org.postgresql.Driver); 

 LOGGING_LEVEL: Defines the level of the log 

messages that will be recorded (in the TAG SW, 

there is a log screen that displays this info). The 

default value is INFO. To see a list of possible 

values, access this page 

(http://www.eclipse.org/eclipselink/documentation/2

.5/jpa/extensions/p_logging_level.htm). 

TAG SW is dependent on the following programs/services: 

 Java JVM (present on the JRE); 

o Necessary to allow the execution of Java programs in the 

machine. 

 PostgresSQL (9.3 version). 

o It keeps the database (classified_video_database) where 

the classifications will be stored. 

The process of installing the prerequisites was performed in the lab by 

the IT team. It was installed the last stable JRE (Java Runtime Edition), 

downloaded from (https://www.java.com/), and also the PostgreSQL database 

from the EnterpriseDB website (http://www.enterprisedb.com/products-services-

training/pgdownload#windows). 

After downloading and installing both of the prerequisites, it is necessary 

to alter the PostgreSQL.conf file (located in the data directory, inside the 

PostgreSQL installation directory), to set the correct timezone. It was replaced 

the default one (America/Araguaiana) for the America/Sao_paulo timezone. 

After this, it is necessary to import the default clean database, to create 

a database that will be used in the next road test. To do this, it is necessary to: 

https://www.java.com/
http://www.enterprisedb.com/products-services-training/pgdownload#windows
http://www.enterprisedb.com/products-services-training/pgdownload#windows
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 Run the server_global_data.sql script (imported from the main 

database on the server). This is only necessary if is the first 

installation of the database in the laptop. This script contains all 

the users and groups creation commands. (Remove the user 

postgres from this script, because when installing the postgres on 

the machine, it already creates the Postgres user). 

 Execute the create_db_restore_tool.bat (described in the 

following section), and imports the 

classified_video_database_clean.backup file (generated from the 

main database, but only with the tag and tag values data). 

 

4 CONCLUSION 

In this report, it was presented the information about the database 

structure and the software related to it, in the FLC Project. With the information 

presented here, along with the executable files, it is possible to use the captured 

data in various scenarios, beyond the scope of this project, and execute updates 

to the source code of the software as required. 
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