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Annotation 

 The subject of this graduation project: Automatic car park registration system 
for LLP Almaz-Group. 

This graduation project is about the development of a system, designed for 
logging and controlling cars coming in and out of parking lots. An economic analysis 
regarding the development costs was carried out, as well as an evaluation of the 
economic feasibility of the project being developed. Some measures to improve the 
working conditions within the ongoing project were also proposed. 

Technologies, such as open-source computer vision libraries, Google Cloud 
Platform, MySQL, Python, single-board computer Raspberry Pi.
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1.2.1 CirPark  

 
CirPark Platform – -  ,   

     CirPark Scada ( . 
Supervisory Control And Data Acquisition —     

).  CirPark   Circontrol,    
       ,    

      : 
     ; 
     ; 
       , 

 ; 
      

    ; 
   . 

   Circontol –    ,  
  -     —  

  ,     
  .    

          
 [10]. 

 
1.2.2 EasyPark 

 
EasyPark Group –  ,    

«EasyPark». EasyPark –     ,   
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     . EasyPark 
   [11]: 

  ; 
     ; 
  ; 
    ; 
     ; 
     ; 
      . 
 
1.2.3 ParkLink 

 
ParkLink – « »      , 

    «Bember».   
      ,  
,       .  ParkLink 

          
,      .  

     ,    
 ,   ,     [6]. 

 
1.2.4 К     

 
   « »    

         
   .      

,       .  
  ,         

 ,      ( .  2).  
  2      ,  

     «  ».  
   « »,    

    .      
, ,   ,     
    ,    

   ,   . 



15 
 

 
 

 1.2.2 –       «  
» ( ,      

) 
   



16 
 

2   

  
        

   .     ,  
   .          

     .  
 
2.1     

 
         

      ,   
  ,      ,   

   . 
 

2.1.1 Google Cloud Platform 

 
Google Cloud Platform —   Google  

 ,       , 
 Google    ,   

 ,   Google Search  YouTube.  
  ,     

 ,    ,  ,  
    [15]. 
   Google Cloud Platform   

     (Google Vision)    
Google Cloud SQL. Google Cloud SQL –   Google Cloud Platform, 

          
  . Google Vision –   , 

,    ,    
  ,      

 ,       , 
  ,  ,  ,  . . 

    Amazon Web Service,  
    Google Cloud Platform.  

 Google Cloud Platform  ,  Google  -
   ,    Amazon   -   

 ,     .  
 
2.1.2 BitBucket 

 
Bitbucket («  ») — -       

 ,      Mercurial  
Git.        GitHub, 

        ,   
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,  ё       
 —        

            
 ,         

  [16]. 
        

 .       , 
     .      

 ,         
 .      BitBucket. 

         
         . 

      . 
 
2.1.3 Python 3.6 

 
Python –      

,     
   .   Python .   

      ё    
[17]. 

Python 3.6      , 
     .     

       .   
  Python ё    PIP.  PIP –   , 

  ,    ё    
 Python. 

 
2.1.4 PyCharm 

 
PyCharm -      

    Python.  
PyCharm Community Edition -      

      Python    
. 

PyCharm    : 
  ,    ,  

   ,   ; 
       ; 
      Python; 
        PIP; 
    ; 
        Git  Mercurial. 
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2.1.5 OpenCV 

 
OpenCV ( . Open Source Computer Vision Library,  

     ) —  
  ,     
     .   C/C++, 

   Python, Java, Ruby, Matlab, Lua   . 
        [18]. 
    OpenCV    

 .     ,    
  ,  .    

       . 
 
2.1.6 MySQL 

 
MySQL –        

.    MySQL   Oracle [19]. 
MySQL       .   
  WAMP, AppServ, LAMP      
, XAMPP, VertrigoServ.  MySQL    
,      ё  ,   

    ,   
MySQL    [19]. 

MySQL      Google Cloud SQL.  
 : 
    ,  ,  

;   
    ; 
           

;  
     , 

   ,  ; 
       -  

Google,     .  
Google Cloud SQL     

         
 .       

   IP- , SSH, SSL. 
 
2.1.7 Raspberry PI 3 Model B 

 
Raspberry Pi –  ,     

,      ,  
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  .         
 —  8,5*5,5  ( ,   ) [20]. 

   , Raspberry Pi Model B   
: 

 1.4   64-   53,   
 ARM V8; 

   Broadcom Videocore-IV; 
 , 1  DDR2 SDRAM; 
   Gigabit Ethernet,   2.4   5  

802.11b/g/n/ac Wi-Fi; 
 bluetooth 4.2, Bluetooth Low Energy (BLE); 
   SD- ; 
 40   / . 

   Raspberry Pi   
   . 

  Raspberry Pi  «Rasbian».  
    Debian,    

Linux,     Raspberry Pi.   
   .   Rasbian 

         Raspberry Pi.   
Raspberry Pi      Linux,  Ubuntu, 
Debian  Archlinux.  

   Raspberry Pi    ,  
   ,      

 . 
 
2.1.8 IP-  Ubiquiti Unifi 

 
 IP-  Ubiquiti Unifi       

 , . .       
 30     HD,     (4.5 

)     . 
         

,    ,      
. 

 
2.1.9   HC-SR04 

 
      

.        . 
         
.        ,  

    .  
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  (5 ); 
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 ,   ;  
 ,    . 
 
2.2     
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 , ,     , 
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.        

 ,     
.      ,    

      ,    
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,       .  

      
 ,       Google Cloud API,  

   /  ,    
   .  
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      ; 
        . 
   ,  , ; 
      ; 
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 . 
 

  



21 
 

3  

 
       , 

    . 
 
3.1    

 
      -    

   .       
         ,  

    ,    
.  
    –  Raspberry Pi,  , 

 , ,  4G WI-FI .   
     ,  

     (   3.1.1). 
 

 
 

 3.1.1 –    
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     3.1.1        
Raspberry Pi.       

 - .  
         
,    ,    

.    ,   ,   
   .      

 .          
    .     

            
     .     

   ,   ,  
 . 

        ,   
    ,   4G WI-FI 

. 
        

Raspberry Pi      . 
        (  

 3.1.2). 
 

 
 

 3.1.2 –       
 Raspberry Pi 
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    3.1.2      GPIO 
BCM23.  

       
Raspberry Pi, . .  5        

  Raspberry Pi.    ё  
 GPIO BCM20,   ё   GPIO BCM16.    ,  

     « »  
   Raspberry Pi.    ,   

    5 ,   Raspberry Pi 
  3,3 .      

 . 
        
   (3.1): 

 В х = В х ∗ + ,                                              (3.1) 

 
  В х –  ; В х –  ; 

 –  ; 
 –  ; 
  R1  ,  R2   

. 
 
3.2    

 
         – 

   .    
,     .    

    ,   - . 
  3.2.1  -    , 

    Raspberry Pi    .   
    .    

   . 
  3.2.2      , 

    Raspberry Pi    .  
   , . .   . 
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      MySQL. MySQL   

   ,     
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  -    SQL-    
        ,    , 

 ,      .  ,   
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 ; 
   –   SQL- ,   
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       SQL ,   
      ( , Oracle PL/SQL); 
  UNION –  ,    

   ,     ; 
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 . ,        
          

 . 
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3.3.1 ЕR-  

 
   ,    

« - » (ER- ) ( .  3.3.1). 
ER-  –   - ,    , 
  ,   ,      

  . ER-    
         

 ,    ,  
 .    ERD  ER- ,   

  ,   , ,   
 ,    ,  

   [12]. 
 

 
 

 3.3.1 – ER- ,       
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3.4    

 
      ,   

    ,       . 
       «Location» ( ).  

     ,    ,  
 : , ,      
  ( .  3.4.1). 

 

 
 

 3.4.1 –    «Location» 
 
     «Blacklisted vehicles» (  

  ).     
  ,       
.      :   

,    ё       ё  
 ( .  3.4.2). 

 

 
 

 3.4.2 –    «Blacklisted vehicle» 
 

     «Parking lot» (  
).     ,   

  .     ,  
 ,   ,  ,    

( .  3.4.3). 
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 3.4.3 –    «Parking lot» 
 

   «Zone» ( ).     
         : 

 ,  ,    ( .  3.4.4). 
 

 
 

 3.4.4 –    «Zone» 
 

   «Floor» ( ).    
   ,     

  ( .  3.4.5). 
 

 
 

 3.4.5 –    «Floor» 
 

     «User» ( ).  
      . .      
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.  : , , ,    
  ( .  3.4.6). 

 

 
 

 3.4.6 –    «User» 
 

     .   
«Registered vehicle» (   )   

      : 
  ,  , ,   

  ( .  3.4.7).  
 

 
 

 3.4.7 –    «Registered vehicle» 
 

,   «Parking slot» (  )    
   :    ,   

,      ,    
 ,    ( .  3.4.8). 

         
 «Guest» ( ).         

: , ,      
,     ( .  3.4.9). 
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 3.4.8 –    «Parking slot» 
 

 
 

 3.4.9 –    «Guest» 
 

       
.   «Reservation» ( ).    

    :  ,   ,  
    ( .  3.4.10). 
 

 
 

 3.4.10 –    «Reservation» 
 

  ё    « »    
    .     

«Vehicle event» (   ).     
           

,        ( .  3.4.11). 
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 3.4.11 –    «Vehicle event» 
 

    «Parked vehicle» (  
 ).         

   .       
,           

    ( .  3.4.12). 
 

 
 

 3.4.12 –    «Parked vehicle» 
 

3.5       

 
          

         
 –  Google Cloud Shell  Lucidchart (lucidchart.com) 

 Google Cloud Shell    Google Cloud 
Platform.        
Google Cloud Platform      .  Google Cloud 
Shell,   –     .  

 3.5.1  3.5.2      Google Cloud 
Shell,     . 
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 3.5.1 –       Google Cloud SQL 
(     «Connect using Cloud Shell») 

 

 
 

 3.5.2 –  Google Cloud Shell,    
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         Google Cloud 
Shell,    : 

  ; 
   : gcloud sql connect <   

Google Cloud SQL> --user= <  > --quiet; 
   ; 
          

.    : connect <   >. 
      3.5.2. 

Lucidchart -        
   .      

 -   - ,  Google Apps. 
Lucidchart   ,     

,  , -   ,    -
. 

 , Lucidchart      
.       

   -      
. 

 Lucidchart     SQL-   
 ER- .        ,  

           
. 
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4  

 
     -  

.    –  ,   
  :   .  

       ,  
   -  Google Cloud Platform,     - 

Raspberry Pi,         
 . 

       
    .     

    . 
        , . . 

      .      
 –        . 
     ,   

         . 
         Python 

3.6,      ,    . 
     PIP.   Python 3.6 

    : pip install <  
>,      .  

      
  : 

 OpenCV,  «opencv-python»; 
       MySQL,  «mysqlclient»; 
     Google Cloud Vision API,  «google-cloud-

vision». 
       4.1. 

 

 
 

 4.1 –       PIP 
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4.1  Google Cloud Vision 

 
       –  

   Google Cloud Vision API. 
        Google 

Cloud Platform      Cloud Vision (   4.1.1). 
 

 
 

 4.1.1 –  Google Cloud Platform (    
,    ) 

 
    ,    «Activate 
API».       

,        
   .      

   Google Cloud Platform,     
     .     

    ( .  4.1.3).    
    .  ,    

    Google Vision API.      
 . 
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 4.1.2 –       
 

 4.2  Google Cloud SQL     

 
      –   .  

     Google Cloud SQL.   
   Google Cloud Vision API    

     . 
       Google Cloud SQL    

.       ( .  4.2.1). 
 

 
 

 4.2.1 –      Google Cloud SQL 
 

     ,  
   .  ,     
,     .    

    ( .  4.2.2): 
  ,  ; 
  ; 
  ; 
    ; 
   ; 
   ; 
     ; 
   ; 
  . 

 
  



39 
 

 
 

 4.2.2 –  . 
 

 
 

 4.2.2 –       
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     (  ) 
    ,      

  .       «USERS» ( . 
 4.2.3),        

.  
 

 
 

 4.2.3 –     
 

        
«CONNECTIONS» ( .  4.2.3).  

         
       .   

  –     SSH (Secure Shell)   IP-
.  

    Google Cloud SQL . 
       .   , 
   «DATABASES» ( .  4.2.3). 

           
( .  4.2.4).  
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 4.2.4 –    
 

   Cloud Shell     
,        (   

  3 ,  5).       
.     ,     

 .  
  ,      , . . 

   .  ,    
       

     .      
 «User»  .      

4.2.8.    . 
  :  
INSERT INTO user(parking_lot_id, first_name, last_name, phone_number, 
email_address)  
VALUES(1, "Testname", "Testsurname", "87777777777", "test@gmail.com"); 

 

 
 

 4.2.5 –      «User»,  ,  
    

 
 4.3    

 
        , 

    .    
        . 
        

 ,    ,     
  Raspberry Pi. 

           
  .    , 
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  .  . .      
 ,   . 

       , 
    ,      

      
PyCharm ( .  4.3.2). 
 

 
 

 4.3.1 –       , 
  ,     

 
        , 

         
,      ( .  4.3.2). 

 

 
 

 4.3.2 –  «Processor»,       
  

 
     . 

 

 
 

 4.3.3 –      JPG  
  

 
 

 4.3.4 –      
« » ( ,   )  
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 4.3.5 –       
 

 
 

 4.3.6 –      
    RegEx 

 
 

 
 

 4.3.7 – ,        , 
    SQL 

 
 

 
 

 4.3.8 –          
UNIX 
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 4.3.9 –     .    
 

   ,     , 
  ,       

 .   Python 3.6     
    .      MySQL  
     MySQLdb,     

      .  
 ,        

: 
 IP-  ,     ; 
  ,       

; 
  ; 
   . 

       ,    
 , . .       

. 
        4.3.10. 

 

 
 

 4.3.10 –        
MySQLdb 

 
    « ».   

     ,     
   . ,      

SELECT, INSERT, DELETE, UPDATE, CREATE. 
          

.    ,     .   
        . 

      4.3.11. 
 

 
 

 4.3.11 –   
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   ,     

,      ,    , 
    .       

  ,          
   MySQLdb. 

   ,      
,   .  –    

,        . 
          

  ,          
  . 

     «commit()».    
,       ,   

 .        
.       «rollback()». 

     : 
 

 
 

 4.3.12 –  ,     
 

 
 

 4.3.13 –    
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 4.3.14 –   UPDATE 
 

 
 

 4.3.15 –    
 

       Google 
API ( .  4.3.16).  « »    

,    .      
   Google Cloud Vision API.     
  ,    .  

     JSON,       
  .  JSON  ,    
.    ,      
    ( .  4.3.17). 

 

 
 

 4.3.16 –  Google Vision API 
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 4.3.17 –       Google 
Vision API      

 
    /  Raspberry Pi  

   .  
       

    .   
  : , ,   .     

       . 
      4.3.18. 

 

 
 

 4.3.18 –   Raspberry Pi 
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        20  16,    
 23.        , . .  

      .    
    0.    ,     

 . 
     .   

   .  ,     
     1.     

 0.  
       

 .      ,  
     .   

      1,  10 
,       0.    

      , 
   . 

       .  
   .         
 ,   ,      

 .       
        

,      .  
   ,      

         
.  

 

 
 

 4.3.19 –     
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   time.time()     
   . ,     

    (   0  1),    
     time.time(),     

   ,       .  
 4.3.19        

   .  
        . 

            
    ,   

    ,       . 
        

  . . .   ,   
      . 
    ,  « »  

    (4.1): 
 = яВ я                                                (4.1) 

  
        –     

 .    .     
 ,     4.3.19. 

  –  ,      
    ,   ,    

. 
 –         

  . 
     ,    

 .        
343 / .  
 ,       

    ,    , . .  
       , . .    

   (  4.2). 
 = яВ я/                                                 (4.2) 

 
  (4.3): 
  = яВ я                                                     (4.3) 
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   (4.4)      
   « ». 

 ∗ В я = я                                       (4.4) 
 
  4.4       

 ,     4.3.18. 
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5 Э   

 
 5.1    

 
      ,  
         

.      «Almaz-Group»  
   ,    . 

 
 5.1.1 -          

       
 

 
 , 

.× . 

/  
 

 , 
   

8 

   
  

16 

 ,   
   

  

16 

     
  

 

40 

   
-  

 -  
   

28 

  
   -  

   
 

 
  

  

24 
 

    
MySQL 

48 

    13 

   
 

 

16 

       
 

36 

  
  

 
 

12 

 257 
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5.2     

 
        

 ,    : 
  ; 
    ; 
  ; 
   ; 
  . 

  «  »      
  ( ,   .), ,  

  . 
       , 
   5.2.1. 
      ( )   

 (5.1):  = ∑ 𝑖 ∗ Ц𝑖=                                                   (5.1) 
 

       5.2. 
 = + + + + + +  =                                                                                                                   (5.2) 
 

  Pi -  i-    ,  ; 
i -    i-    , ; 

i -   ; 
n -    . 

   4 (500 )  2000 . 
       80  4. 

   Samsung M2070W  6000 . 
 

 5.2.1 -     
 
 

 

 
 

 
 

 

  
, 

 

,  

  . 1 2 000 2 000 

  
 

. 1 6 000 6 000 

 HP . 1 512 000 512 000 
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 П л и  т лицы 5.2.1 

 
 

 

 
 

 
 

 

  
, 

 

,  

 
 

Raspberry Pi 3B 

. 1 35 000 35 000 

IP  
Ubiquiti Unifi  

. 1 33 900 33 900 

 
 

HC-SR04 

. 1 600 600 

4G+ WiFi 
 

Huawei 

. 1 30 000 30 000 

  619 500 
 

     ,  
      ,   

 5.2.2. 
 1 ./    ,    « - » 

- « »,  18.31 . 
     ( )   : 

 = ∑ 𝑖 ∗ 𝑖 ∗ 𝑖 ∗ Ц𝑖=                                      (5.3) 
        5.4. 

 = . ∗ . ∗ ∗ . + . ∗ . ∗ ∗ . + . ∗ . ∗ ∗. + . ∗ . ∗ ∗ . + . ∗ . ∗ ∗ . + . ∗ . ∗∗ . = .                                                                                           (5.4) 
 

 i -   i-  , ; 
i -    i-   

(  i=0.7¸0.9); 
i -   i-        ; 
 -  , / × ;  

i -  ; 
n -  . 
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 5.2.2 -    

 

 

 

, 
 

 

 

 

  
 

 
 

,  

 - 

, В∗ч 

, 
 

  0.2 0.7 257 18.31 658.79 

 
Samsung 

0.304 0.7 6 18.31 23.37 

 
Phillips 

0.065 0.7 200 18.31 166.62 

4G+ WiFi 
 

0.024 0.7 257 18.31 79.06 

 
Raspberry Pi 

3B 

0.0075 0.7 150 18.31 14.42 

IP  
Ubiquiti Unifi  

0.024 0.7 150 18.31 46.14 

 988.4 

 
  «    »     

  ,    ( ,  
   ,  ). 

      ,   
 5.2.3. 

   ,  ,  
 « rudbox.kz»,  210000 . 
 

 5.2.3 -     
 
 

  
 

, .×  

 
, 

/  

,  

  257 1 000 257 000 

  
 IT 

 «Almaz-Group» 

50 4 000 200 000 

  457 000 
 

  «  »  ,  
  11% (9.5%   + 1.5% . )  

      ( ),   .  
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  ,    (10%  )  
   (    2019 ). 

   = − ∗ % =   
    IT  «Almaz-Group» = − ∗ % =   

  = + =   
  «   »   

       
 ( ),   .  

   ,    5.2.4. 
      : 

 А = ∑ Ф𝑖∗ 𝐴𝑖∗𝑇 𝑖∗ ЭФ𝑖  ,𝑖=                                         (5.5) 

 
      5.6. 

 А = ∗ ∗∗ + ∗ ∗∗ + ∗ ∗∗ + ∗ ∗∗ +∗ . ∗∗ + ∗ ∗∗ + ∗ . ∗∗ + ∗ ∗∗ = ,      (5.6) 
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Logitech 

25 800 20 1 970 257 673.16 

  28 211.9 
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 1 .   .  
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, 
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   5.2.6. 
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  «  »  136600 . 
        

     ,    5.2.7. 
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2.     . 
3.    . 
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5.   . 
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136 600 
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(5.7): 

 Ц = + ,                                         (5.7) 
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= . ∗ . ∗ = . ≈ .  В                      (6.3) 
 

    (6.4): 
t  = -17  
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 = . ∗ . ∗ = . ≈ .  В                   (6.4) 
 

         
  90%   ,   .  

       
,      .  

     ,    
 . 
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 𝑞 , 𝑞 -       , / 2.  
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   –     ( 𝐶 –  

 ). 𝐶 = .   
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1. О щие е ия: 
   : 

      ( ). 
  : 

   ,    ; 
      

 . 
      

 ; 
   ,    ; 
        ; 
    . 

      (   
): 

 Google Cloud Platform; 
 Amazon Web Services; 
 OpenCV; 
 SimpleCV; 
 Google Tesseract; 
 Luminoth; 
   (   ). 

   : 
 - . 

     : 
 Python; 
 Ruby; 
 Kotlin; 
 Java; 
 C#; 
 Rust; 
 C++. 

     ,   
   200 . 
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2. е и е кие е ия: 
    : 

     ;  
 ; 
     ; 
       . 

    : 
    ; 
   IP- ; 
       

    ; 
     . 

    : 
      ; 
      ; 
    . 

 

3. е и и е кие е ия: 
  : 

       
 ,   ,   

 ; 
         

-       
. 

 
4. Эк и е кие е ия: 
        

 (  ): 
    2 000 000 ; 
   1 000 000 . 

     : 
  ; 
  ; 
   - .  
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 Proj.py 
from Procrssor import Procrssor 
import cv2 
import MySQLdb 
import DbQueries 
import RPi.GPIO as GPIO 
import time 
from google.cloud import vision 
 
 
def init_RASPBERRY(): 
    global trigger, echo, gate_signal 
    GPIO.setmode(GPIO.BCM) 
 
    trigger = 20 
    echo = 16 
    gate_signal = 23 
 
    GPIO.setup(gate_signal, GPIO.OUT) 
    GPIO.setup(trigger, GPIO.OUT) 
    GPIO.setup(echo, GPIO.IN) 
 
    GPIO.output(gate_signal, False) 
    GPIO.output(trigger, False) 
 
 
def open_gate(): 
    global gate_signal 
    GPIO.output(gate_signal, True) 
 
def close_gate(): 
    global gate_signal 
    GPIO.output(gate_signal, False) 
    time.sleep(2) 
 
 
def init_googleapi(): 
    global VISION_API_CLIENT 
    # Instantiates a client 
    VISION_API_CLIENT = vision.ImageAnnotatorClient() 
 
def detect_text(client, img): 
    response = client.text_detection(image=img) 
    texts = response.text_annotations 
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    return texts 
 
def detect_document(client, img): 
     

  
response = client.document_text_detection(image=img) 
    document = response.full_text_annotation 
    return document 
 
 
def detect_lables(client, img): 
    response = client.label_detection(image=img) 
    labels = response.label_annotations 
    return labels 
 
def init_db(): 
    global dbconnect, cursor 
    dbconnect = MySQLdb.connect(HOST, USER, PASSWORD, DB, charset='utf8') 
    cursor = dbconnect.cursor() 
 
 
def get_number_plate(): 
    global has_error, VISION_API_CLIENT 
    error_counter = 0 
    number_plate = None 
    while 1: 
        if error_counter == 5: 
            has_error = True 
            break 
        cap = cv2.VideoCapture(0) 
        ret, frame = cap.read() 
        cap.release() 
 
        imagecv = frame 
 
        orig = imagecv.copy() 
        binary_img = Procrssor.get_binary_image(imagecv) 
        content = Procrssor.get_bytestring(binary_img) 
 
        image = vision.types.Image(content=content) 
        texts = detect_document(VISION_API_CLIENT, image) 
        text = texts.text.replace('\n', '') 
        text = text.replace(' ', '') 
        number_plate = Procrssor.get_plate_text(text.upper()) 
        if number_plate != -1: 
            break 
        error_counter += 1 
    return number_plate 
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def cleanup(): 
    global dbconnect 
 
    dbconnect.close() 
    GPIO.cleanup() 
 
 
if __name__ == '__main__': 
 
    trigger = 0 
    echo = 0 
 
    gate_signal = 0 
 
    init_RASPBERRY() 
 
    VISION_API_CLIENT = None 
    dbconnect = None 
    cursor = None 
 
    init_googleapi() 
    init_db() 
 
    is_reservation_expired = False 
    has_records = False 
    has_error = False 
    is_blacklisted = False 
    is_occupied = False 
 
    while True: 
        sensor_entrance = 0 
 
        sensor_exit = 0 
        gate = 0 
        GPIO.output(trigger, True) 
        time.sleep(0.00001) 
        GPIO.output(trigger, False) 
 
        while GPIO.input(echo) == 0: 
            pulse_start = time.time() 
 
        while GPIO.input(echo) == 1: 
            pulse_end = time.time() 
            time.sleep(2) 
        pulse_duration = pulse_end - pulse_start 
        distance = pulse_duration * 17150 
        distance = round(distance, 2) 
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if distance < 2: 
            sensor_entrance = 1 
        else: 
            sensor_entrance = 0 
            close_gate() 
        # ON ENTER 
        if sensor_entrance: 
            plate = get_number_plate() 
            if not has_error: 
                # Blacklisted vehicle check 
                try: 
                    query_blacklisted = 
DbQueries.QUERY_SELECT_BLACKLISTED_VEHICLE.format(plate) 
                    cursor.execute(query_blacklisted) 
                    if cursor.rowcount != 0: 
                        is_blacklisted = True 
                        result = cursor.fetchone() 
                        ban_reason = result[2] 
                        ban_date = result[3] 
                        print('Registration number: {}\n' 
                              'Ban reason: {}\n' 
                              'Ban date: {}'.format(plate, ban_reason, ban_date)) 
                    else: 
                        is_blacklisted = False 
                except MySQLdb.Error as error: 
                    print('ERROR GETTING BLACKLISTED VEHICLE INFORMATION: 
{]'.format(error)) 
 
                if not is_blacklisted: 
                    query_regnum = DbQueries.QUERY_SELECT_BY_REG_NUM.format(plate) 
                    try: 
                        cursor.execute(query_regnum) 
                        parking_lot_id = None 
                        parking_slot_id = None 
                        if cursor.rowcount == 0: 
                            query_guest = 
DbQueries.QUERY_SELECT_GUEST_BY_REG_NUM.format(plate) 
                            try: 
                                # print(query_guest) 
                                cursor.execute(query_guest) 
                                if cursor.rowcount != 0: 
                                    result = cursor.fetchone() 
                                    guest_id = result[0] 
                                    guest_name = result[1] + result[2] 
                                    reg_num = result[4] 
 
                                    query_reservation = 
DbQueries.QUERY_SELECT_RESERVATION_BY_GUEST.format(guest_id) 
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                                    try:                         cursor.execute(query_reservation) 

                                        result = cursor.fetchone() 
                                        reservation_date = result[3] 
                                        parking_slot_id = result[1] 
                                        is_occupied = DbQueries.select_parking_slot_occupied(cursor, 
parking_slot_id) 
                                        print('Guest: {}\n' 
                                              'Registration_number: {}\n' 
                                              'Reservation_date: {}'.format(guest_name, reg_num, 
reservation_date)) 
                                        is_reservation_expired = 
Procrssor.has_reservations_expired(reservation_date) 
 
                                        if is_reservation_expired: 
                                            print("Reservation Expired") 
                                        else: 
                                            query_parking_lot = 
DbQueries.QUERY_SELECT_PARKING_LOT_ID_BY_SLOT.format( 
                                                parking_slot_id) 
                                            try: 
                                                # print(query_parking_lot) 
                                                cursor.execute(query_parking_lot) 
                                                result = cursor.fetchone() 
                                                parking_lot_id = result[0] 
                                            except MySQLdb.Error as error: 
                                                print("ERROR GETTING PARKING LOT GUEST: 
{}".format(error)) 
                                                exit(-7) 
                                    except MySQLdb.Error as error: 
                                        print("ERROR GETTING RESERVATION GUEST: {}".format(error)) 
                                        exit(0) 
                                    has_records = True 
                                else: 
                                    print('Not in system') 
                                    has_records = False 
                            except MySQLdb.Error as error: 
                                print("ERROR GETTING GUEST: {}".format(error)) 
                                exit(-1) 
                        else: 
                            result = cursor.fetchone() 
                            user_id = result[1] 
                            reg_num = result[2] 
                            vehicle_type = result[3] 
                            vehicle_color = result[4] 
                            vehicle_brand = result[5] 
                            # Get Resident information 
                            user_name, parking_lot_id, parking_slot_id, is_occupied = 
DbQueries.select_user_by_user_id( 
                                cursor, user_id) 
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                            print('Registration Number: {}\n' 
                                  'Resident: {}\n' 
                                  'Car brand: {}\n' 
                                  'Car type: {}\n' 
                                  'Color: {}'.format(reg_num, user_name, vehicle_brand, vehicle_type, 
                                                     vehicle_color)) 
                            has_records = True 
                        if has_records: 
                            if is_occupied: 
                                print('Parking slot is occupied') 
                            else: 
                                if not is_reservation_expired: 
                                    DbQueries.update_parking_slot_occupied(dbconnect, cursor, 1, 
parking_slot_id) 
                                    query_vehicle_event =  
DbQueries.QUERY_INSERT_VEHICLE_EVENT_IN.format( 
                                        parking_lot_id, Procrssor.get_formatted_datetime()) 
                                    query_last_ve_id = DbQueries.QUERY_SELECT_LAST_INSERTED_ID 
                                    ve_id = None 
                                    try: 
                                        cursor.execute(query_vehicle_event) 
                                        dbconnect.commit() 
                                        cursor.execute(query_last_ve_id) 
                                        if cursor.rowcount != 0: 
                                            result = cursor.fetchone() 
                                            ve_id = result[0] 
                                    except MySQLdb.Error as error: 
                                        dbconnect.rollback() 
                                        print("ERROR ON INSERT VEHICLE EVENT {}".format(error)) 
                                        exit(-3) 
                                    query_parked_vehicle = 
DbQueries.QUERY_INSERT_PARKED_VEHICLE.format(ve_id, 
                                                                                                        parking_slot_id) 
                                    try: 
                                        cursor.execute(query_parked_vehicle) 
                                        dbconnect.commit() 
                                        open_gate() 
                                    except MySQLdb.Error as error: 
                                        dbconnect.rollback() 
                                        print('ERROR INSERT PARKED VEHICLE: {}'.format(error)) 
                                else: 
                                    print('Reservation has expired') 
                    except MySQLdb.Error as error: 
                        print("ERROR GETTING DATA BY REGISTRATION NUMBER: 
{}".format(error)) 
                else: 
                    print('Vehicle is blacklisted') 
            else: 
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               print('ERROR WHILE READING NUMBER') 

   
        # ON EXIT 
        if sensor_exit: 
            plate = get_number_plate() 
            if not has_error: 
                query_regnum = DbQueries.QUERY_SELECT_BY_REG_NUM.format(plate) 
                try: 
                    cursor.execute(query_regnum) 
                    parking_lot_id = None 
                    parking_slot_id = None 
                    if cursor.rowcount == 0: 
                        query_guest = 
DbQueries.QUERY_SELECT_GUEST_BY_REG_NUM.format(plate) 
                        try: 
                            cursor.execute(query_guest) 
                            if cursor.rowcount != 0: 
                                result = cursor.fetchone() 
                                guest_id = result[0] 
                                query_reservation = 
DbQueries.QUERY_SELECT_RESERVATION_BY_GUEST.format(guest_id) 
                                try: 
                                    cursor.execute(query_reservation) 
                                    result = cursor.fetchone() 
                                    parking_slot_id = result[1] 
                                    DbQueries.update_parking_slot_occupied(dbconnect, cursor, 0, 
parking_slot_id) 
                                except MySQLdb.Error as error: 
                                    print("ERROR GETTING RESERVATION GUEST:  
{}".format(error)) 
                        except MySQLdb.Error as error: 
 
                            print("ERROR GETTING GUEST: {}".format(error)) 
                    else: 
                        result = cursor.fetchone() 
                        user_id = result[1] 
 
                        # Get Resident information 
                        _, _, parking_slot_id, _ = DbQueries.select_user_by_user_id( 
                            cursor, user_id) 
                        DbQueries.update_parking_slot_occupied(dbconnect, cursor, 0, parking_slot_id) 
                    DbQueries.update_vehicle_event(dbconnect, cursor, plate) 
                    DbQueries.delete_parked_vehicle(dbconnect, cursor, plate) 
                    open_gate() 
                except MySQLdb.Error as error: 
                    print("ERROR GETTING DATA BY REGISTRATION NUMBER: 
{}".format(error)) 
            else: 
                print('ERROR WHILE READING NUMBER') 
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 DbQuery.py 
import MySQLdb 
from Procrssor import Procrssor 
# SELECT QUERIES 
QUERY_SELECT_PARKING_SLOT_BY_ID = 'SELECT * FROM parking_slot WHERE 
parking_slot_id = {};' 
QUERY_SELECT_BY_REG_NUM = 'SELECT * FROM registered_vehicle WHERE 
registration_number="{}";' 
QUERY_SELECT_USER_BY_REG_NUMBER = 'SELECT u.first_name, u.last_name, 
u.parking_lot_id, ps.parking_slot_id, ' \ 
                                  'ps.is_occupied ' \ 
                                  'FROM user u ' \ 
                                  'INNER JOIN parking_slot ps ON ps.owner_id = u.user_id ' \ 
                                  'WHERE user_id={};' 
QUERY_SELECT_GUEST_BY_REG_NUM = 'SELECT * FROM guest WHERE 
vehicle_registration_number="{}";' 
 
QUERY_SELECT_RESERVATION_BY_GUEST = 'SELECT * FROM reservation WHERE 
guest_id = {};' 
 
QUERY_SELECT_PARKING_LOT_ID_BY_SLOT = 'SELECT pl.parking_lot_id FROM 
parking_lot pl ' \ 
                                      'INNER JOIN zone z ' \ 
                                      'ON z.parking_lot_id = pl.parking_lot_id ' \ 
                                      'INNER JOIN floor f ' \ 
                                      'ON f.zone_id = z.zone_id ' \ 
                                      'INNER JOIN parking_slot ps ' \ 
                                      'ON ps.floor_id = f.floor_id ' \ 
                                      'WHERE ps.parking_slot_id = {};' 
QUERY_SELECT_BLACKLISTED_VEHICLE = 'SELECT * FROM blacklisted_vehicle ' \ 
                                   'WHERE registration_number = "{}";' 
 
QUERY_SELECT_LAST_INSERTED_ID = 'SELECT LAST_INSERT_ID();' 
# SELECT QUERIES END 
 
# INSERT QUERIES 
QUERY_INSERT_VEHICLE_EVENT_IN = 'INSERT INTO vehicle_event(parking_lot_id, 
time_in) ' \ 
                                'VALUES({}, "{}");' 
 
QUERY_INSERT_PARKED_VEHICLE = 'INSERT INTO parked_vehicle(vehicle_event_id, 
parking_slot_id)' \ 
                              'VALUES({}, {});' 
# INSERT QUERIES END 
# UPDATE QUERIES 
 
QUERY_UPDATE_PARKING_SLOT = 'UPDATE parking_slot SET is_occupied = {} WHERE 
parking_slot_id = {};' 
QUERY_UPDATE_VEHICLE_EVENT_OUT_BY_REG_NUM = 'UPDATE vehicle_event ' \ 
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                           'SET time_out = "{0}" ' \ 
 
                                            'WHERE vehicle_event_id = ( ' \ 
                                            'SELECT pv.vehicle_event_id FROM parked_vehicle pv ' \ 
                                            'WHERE pv.parking_slot_id = ( ' \ 
                                            'SELECT ps.parking_slot_id FROM parking_slot ps ' \ 
                                            'INNER JOIN reservation r ' \ 
                                            'ON r.parking_slot_id = ps.parking_slot_id ' \ 
                                            'INNER JOIN guest g ' \ 
                                            'ON g.guest_id = r.guest_id ' \ 
                                            'WHERE g.vehicle_registration_number = "{1}") ' \ 
                                            'OR pv.parking_slot_id = ( ' \ 
                                            'SELECT ps.parking_slot_id FROM parking_slot ps ' \ 
                                            'INNER JOIN user u ' \ 
                                            'ON u.user_id = ps.owner_id ' \ 
                                            'INNER JOIN registered_vehicle rv ' \ 
                                            'ON u.user_id = rv.user_id ' \ 
                                            'WHERE rv.registration_number = "{1}"));' 
# UPDATE QUERIES END 
 
# DELETE QUERIES 
QUERY_DELETE_PARKED_VEHICLE_BY_REGNUM = 'DELETE FROM parked_vehicle ' \ 
                                        'WHERE vehicle_event_id = ( ' \ 
                                        'SELECT ve.vehicle_event_id from vehicle_event ve  ' \ 
                                        'WHERE vehicle_event_id = ( ' \ 
                                        'SELECT ve.vehicle_event_id FROM vehicle_event ve ' \ 
                                        'INNER JOIN (SELECT * FROM parked_vehicle) as pv ' \ 
                                        'ON ve.vehicle_event_id = pv.vehicle_event_id ' \ 
                                        'WHERE pv.parking_slot_id = ( ' \ 
                                        'SELECT ps.parking_slot_id FROM parking_slot ps ' \ 
                                        'INNER JOIN reservation r ' \ 
                                        'ON r.parking_slot_id = ps.parking_slot_id ' \ 
                                        'INNER JOIN guest g ' \ 
                                        'ON g.guest_id = r.guest_id ' \ 
                                        'WHERE g.vehicle_registration_number = "{0}") ' \ 
                                        'OR pv.parking_slot_id = ( ' \ 
                                        'SELECT ps.parking_slot_id FROM parking_slot ps ' \ 
                                        'INNER JOIN user u ' \ 
                                        'ON u.user_id = ps.owner_id ' \ 
                                        'INNER JOIN registered_vehicle rv ' \ 
                                        'ON u.user_id = rv.user_id ' \ 
                                        'WHERE rv.registration_number = "{0}")));' 
 
# DEKETE QUERIES END 
 
def update_parking_slot_occupied(dbconnect, cursor, is_occupied, parking_slot_id): 
    try: 
        query_update_parking_slot = QUERY_UPDATE_PARKING_SLOT.format(is_occupied, 
parking_slot_id) 
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        cursor.execute(query_update_parking_slot) 
        dbconnect.commit() 
    except MySQLdb.Error as error: 
        dbconnect.rollback() 
        print('ERROR UPDATING PARKING SLOT OCCUPANCY: {}'.format(error)) 
 
 
def select_parking_slot_occupied(cursor, parking_slot_id): 
    is_occupied = False 
    try: 
        query_parking_slot = 
QUERY_SELECT_PARKING_SLOT_BY_ID.format(parking_slot_id) 
        cursor.execute(query_parking_slot) 
        result = cursor.fetchone() 
        is_occupied = result[3] 
    except MySQLdb.Error as error: 
        print('ERROR GETTING PARKING SLOT: {}'.format(error)) 
    finally: 
        return is_occupied 
 
 
def select_user_by_user_id(cursor, user_id): 
    user_name = '' 
    parking_lot_id = 0 
    parking_slot_id = 0 
    is_occupied = False 
    try: 
        query_user = QUERY_SELECT_USER_BY_REG_NUMBER.format(user_id) 
        cursor.execute(query_user) 
        result = cursor.fetchone() 
        user_name = result[0] + ' ' + result[1] 
        parking_lot_id = result[2] 
        parking_slot_id = result[3] 
        is_occupied = result[4] 
    except MySQLdb.Error as error: 
        print("ERROR ON GETTING USER INFORMATION: {}".format(error)) 
    finally: 
        return user_name, parking_lot_id, parking_slot_id, is_occupied 
 
 
def update_vehicle_event(dbconnect, cursor, registration_number): 
    try: 
        query = 
QUERY_UPDATE_VEHICLE_EVENT_OUT_BY_REG_NUM.format(Procrssor.get_formatted
_datetime(), registration_number) 
        cursor.execute(query) 
        dbconnect.commit() 
    except MySQLdb.Error as error: 
        dbconnect.rollback() 
        print('ERROR UPDATE VEHICLE EVENT: {}'.format(error)) 
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def delete_parked_vehicle(dbconnect, cursor, registration_number): 
    try: 
        query = 
QUERY_DELETE_PARKED_VEHICLE_BY_REGNUM.format(registration_number) 
        cursor.execute(query) 
        dbconnect.commit() 
    except MySQLdb.Error as error: 
        dbconnect.rollback() 
        print('ERROR ON DELETE PARKED VEHICLE: {}'.format(error)) 
 
 Parocessor.py 
import re 
import cv2 
import datetime 
import time 
 
class Procrssor: 
 
def __init__(self): 
        pass 
 
    @staticmethod 
    def get_bytestring(image): 
        return cv2.imencode('.jpg', image)[1].tostring() 
 
    @staticmethod 
    def get_binary_image(image): 
        gray = cv2.cvtColor(image.copy(), cv2.COLOR_RGB2GRAY) 
        # cv2.imshow('111', gray) 
        smooth = cv2.bilateralFilter(gray, 11, 21, 21) 
        # cv2.imshow('1111', smooth) 
        binary = cv2.adaptiveThreshold(smooth, 255, cv2.ADAPTIVE_THRESH_GAUSSIAN_C, 
cv2.THRESH_BINARY, 55, 5) 
        return binary 
 
    @staticmethod 
    def canny(image): 
        gray = cv2.cvtColor(image.copy(), cv2.COLOR_RGB2GRAY) 
        # blur = cv2.bilateralFilter(gray, 9, 17, 17) 
        # eq_histogram = cv2.equalizeHist(gray) 
        canny_img = cv2.Canny(gray, 79, 100) 
        return canny_img 
    @staticmethod 
    def get_plate_text(text): 
        result = re.findall(r'\d{3}\s?[A-Z]+\s?\d{2}|' 
                            r'[A-Z]\s\d{1,3}\s[A-Z]{3}|' 
                            r'[A-Z]\s?\d{1,4}\s\d{1,2}', text) 
        if len(result) < 1: 
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           print('No plates found') 

        if len(result) > 1: 

            return -1 

        else: 

            result = result[0].replace(' ', '') 

            return result 

    @staticmethod 

    def contrast(image): 

        lab = cv2.cvtColor(image, cv2.COLOR_BGR2LAB) 

        cv2.imshow("lab", lab) 

 

        l, a, b = cv2.split(lab) 

        cv2.imshow('l_channel', l) 

        cv2.imshow('a_channel', a) 

        cv2.imshow('b_channel', b) 

 

        clahe = cv2.createCLAHE(clipLimit=3.0, tileGridSize=(8, 8)) 

        cl = clahe.apply(l) 

        cv2.imshow('CLAHE output', cl) 

 

        limg = cv2.merge((cl, a, b)) 

        cv2.imshow('limg', limg) 

 

        final = cv2.cvtColor(limg, cv2.COLOR_LAB2BGR) 

        return final 

    @staticmethod 

    def increase_brightness(img, value=30): 

        hsv = cv2.cvtColor(img, cv2.COLOR_BGR2HSV) 

        h, s, v = cv2.split(hsv) 

 

        lim = 255 - value 

        v[v > lim] = 255 

        v[v <= lim] += value 

        final_hsv = cv2.merge((h, s, v)) 

        img = cv2.cvtColor(final_hsv, cv2.COLOR_HSV2BGR) 

        return img 

 

    @staticmethod 

    def get_formatted_datetime(): 

        return datetime.datetime.now().strftime('%Y-%m-%d %H:%M:%S') 

 

    @staticmethod 

    def get_mktime(string): 

        return time.mktime(time.strptime(string, '%Y-%m-%d %H:%M:%S')) 

 

    @staticmethod 

    def has_reservations_expired(reservation_date): 

        reservation_mktime = Procrssor.get_mktime(reservation_date) 

        now = time.time() 

        return True if reservation_mktime < now else False 
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