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1.      
 

1.1.     
 

 ,       –  

     ,  

   ,      . 

   –      

 ,   – ,   

        

  . 

        

    ,   

  ,     

.   , : 

-    ; 

- ; 

-   ; 

 

        

      : 

- ; 

- ; 

- ; 

- ; 

-   ; 
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1.2.     
 

1.2.1. AR Liver Viewer 
 

 AR Liver — ,   3D  

      [1].  

   3D     

.      , 

      

   ,     

 .     

 3D ,   ,    

.  

 

 

 1 —  AR Liver 
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: 

-    3D ; 

-      ; 

-  ; 

: 

-    3D ; 

-         
; 

-       APPLE; 

 

       

    ,    , 

   . . 

 

1.2.2. 4D Anatomy 
  

4D Anatomy —   3D   [2].  

 :  ,  ,    

. .    ,   , 

 , . 
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 2 —  4D Anatomy 

 

: 

-      ; 

 
: 

-     3D ; 

-         
; 

-         ; 

-       ; 

 

1.2.3. IKEA Place 
 

IKEA Place –     IKEA [3].  

    ,      

      .  

   ,      ,  

       

   AR ,    ,  
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  ,      

  . 

 

 3 –  IKEA Place 

 

: 

-   ; 

-   AR ; 

 

     ,    

   3D ,    

  . 
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1.3.        
  

 

     AR      

 Augmented Reality       

  iOS  Android.      

     2020 . 

 

1.3.1. Vuforia 
 

 Vuforia –      Qualcomm [4].  

 ,    : iOS  Android Vuforia SDK 

 , Target Manager —      

target ,    web  Vuforia Web Services   

   .  

      ,      

 -  .       .  

,  –    ,     

         

. Vufori    :  

-    Image targets.   ,    

  .     - , 

  -  .     ,   

    ,   ё    

 .  

- Simple 3D targets.      

 (  ).      

   ,   . 
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-   Text.     ,    

     . 

 

: 

-        ; 

-        AR;  

 

: 

-    AR     ; 

 

-      AR     
 ; 

 

 

1.3.2. ARCore 
 

 ARCore —     Google [5].  

,     : iOS  Android ARCore SDK. 

ARCore        

   :  

-  .    ё 

   . 

-   .    

      ( , 

  ). 

-  ё .      

  . 
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   ,  ARCore   

       

  ,      

.        

 ,    ,   

 .  

 

: 

-        ; 

-  ; 

-  ,   ,      
 ; 

: 

-         ; 

 

1.3.3.   
 

    Vuforia  ARCore    

  .   Vuforia     

     . ,  

 -  3D      target ,  

,        ,   . 

      target , 

        3D , 

   ,      . 

  ARCore       

  .  ,    

SLAM,          

,    3D     
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 ,           

 .    ARCore     

 . 

 

1.4.  
 

       

  ,   , 

     .  

     

  3d   ,      

 .       

   : 

1.  Web   : 

1.1.       3D   

  ; 

1.2.    ; 

1.3.   QR     ; 

2.     :  

2.1.   3D    ; 

2.2.       3D ; 

2.3.     3D ; 

2.4.   3D   QR ; 
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2.   
 

2.1.  
 

2.1.1.    
 

  ,     

   3D   .    

   : 

1.   3D ; 

2.      WEB ; 

3.       

; 

4.  ; 

 

        

    - User.  

       

,         

   AR .      

    Rating. Rating –  AR  

,     1  5   

.        

: 

1.  ; 

2.   ; 
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2.1.2.    
 

       , 

   4. 

 

 4 –    

 

   4 : user, domain_objects, presentation, 

rating. 

 

 user     

: , , , email,      

  . 

 domain_object     : 

, ,   ,    ,  

   . 

 presentation     : 

, ,    , ,   

  3d . 
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 rating     : 

, ,    ,  , 

. 

 

2.1.3.    
 

        

 MVC.   MVC  

  ,    

     : ,  

  –  ,      

 .  

 

 5 –    
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2.1.4.      
 

       PHP 

 Laravel 7. ,  Laravel   

: 

-  MVC ; 

-      ; 

-  ; 

-  Blade   - ; 

-   , ,  , 

  . ; 

 

         

    ,    

        MySQL. 

MySQL     PHP,     

      Laravel.  
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2.2. Web  
 

2.2.1.   Web  
 

    – , ,  AR 

.       

  .      6, 

7. 

 6 –   Web  

 

  7     “  

AR ”. 

 7 –  AR  
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2.2.2.    
 

        

Blade ,   Laravel.     

   ,     

,      , 

  PHP,   foreach, if-else  . . 

 

2.3.   
 

2.3.1.     
 

  —    . 

,       

  AR    .  

    8. 

 

 8 –   

 

  AR .     

      ,  

   .  
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Ф .        

   ,  :   ,   

   QR . 

К  AR .   AR   ,  

   AR .       

,     .      

      . 

   .    

     .    

     3D ,  

    ,     

   . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



21 
 

2.3.2.     
 

      

 . 

  9   ,   

    .      

 –  .       

,     ,    

  . 

 

 9 –     AR  
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  10  ,    

   QR . 

 

 10 –    QR  
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   11  ,     

    .   

  :  ,  , , .   

 

 11 –     
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2.4.  
 

       – 

  ,     

 ,    . 

 

3.    

 

3.1.     
 

       : 

1.       ; 

2.    ; 

3.   ; 

 

        

    ,   

 .      , 

    ,    

  .  
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      m , 

  o(m)       

  o(n) ( . 12).       

  ё   ,    3  7 .  

 12 –       

 

       , 

 .    - Moravec,  

  ,      

      ( . 13). 
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 13 –       Moravec 

 

       

  ,  ,    

    : 

-  ; 

-     ; 

-   ; 

-   ; 

 

       

 ,  : 

-  ; 

- ; 

- ; 

- ; 

          

     .  

     – 

,        

.    –    

,    . 
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 ё  .      

,        

      ,   

   .    

            

 .  ArCore     – .  

    ,    

  ,     ,  

   ё    .   14 

,  ,    , 

   (     , 

     ). 

 14 –  ,    
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3.2.   
 

  2.3.2      

 ,        5 

 Activity,     . 

NavigationActivity.  Activity,    

   . ,     

 . 

 

LoginActivity.     . 

  : 

-    ,  Web- ,  

; 

-      ; 

 

ZBarActivity.  Activity   Qr  

          

. 

 

DomainObjectActivity.  Activity   

   ,  :  

-  ; 

-  AR ,      

; 

-   ,     

; 

-  ; 

- ,   ; 
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,   Activity     AR   

 . 

ArCoreActivity. Activity   AR   

    ,      

  .  

 

  15     . 

 15 –      

 

3.2.1.   
 

3.2.1.1. NavigationActivity 
 

NavigationActivity     . 

 Activity   : 

Sidebar. C   ,    

 . 

Tollbar.         

  Qr . 

Fragment.  ,     

      .   

     NavigationActivity.  
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      ,    ,  

  : 

- AllDomainObjectsFragment –    , 

  ; 

- MyDomainObjectsFragment –   ,  

    .  

,     ,  ,  

     ; 

 

    ,   

AllDomainObjectsFragment. 

 

3.2.1.2. AllDomainObjectsFragment 
 

 AllDomainObjectsFragment     

     ,   API .  

 16   ,    

. 
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 16 –    AllDomainObjectsFragment 

 

 Fragment -  ,    

AllDomainObjectsFragment. 

 AllDomainObjectsFragment -    , 

       

  ,       

. 

 GalleryViewModel –     ViewModel  

   ,    

      .      

    . 

 API       

 .   1  JSON   . 
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 1 – JSON         
{ 

    "domain_objects": [ 

        { 

            "id": 21, 

            "name": "С  ", 

            "briefly_description": "<b>С  </b> — … 
            "expanded_description": "С   —  …", 
            "rating": 0, 

            "author_id": 1, 

            "img_url": 

"45.80.69.233/storage/domain_object_images/EYIqKY.jpeg", 

            "active": 0, 

            "created_at": "2020-05-23T17:51:15.000000Z", 

            "updated_at": "2020-05-23T17:51:15.000000Z", 

            "presentations_count": 2, 

            "reviews_count": 0 

        }, 

        { 

            "id": 31, 

            "name": "  А ", 

            "briefly_description": "     … 
            "expanded_description": "<div>    …", 
            "rating": 0, 

            "author_id": 1, 

            "img_url": 

"45.80.69.233/storage/domain_object_images/Tees1Hbv.jpeg", 

            "active": 0, 

            "created_at": "2020-06-03T16:48:42.000000Z", 

            "updated_at": "2020-06-03T16:48:42.000000Z", 

            "presentations_count": 4, 

            "reviews_count": 0 

        } 

    ] 

} 

 

 

 domain_objects,   ,    

     .   

   : 

- id – .      

  ,     

,      ; 

- name –   ; 

- briefly_description –    .  

      ; 
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- expanded_description –    . 

      ; 

- rating –   .    

     ; 

- author_id –    ; 

- image_url –     .  

     ; 

- presentations_count –     

 ; 

- reviews_count –    ; 

 

 GalleryAdapter –   ,  

      . 

 ViewHolder   .    

    .     

    –     

. 
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3.2.1.3. LoginActivity 
 

LoginActivity       

       (  

17). 

 17 –     
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 AppCompatActivity -  ,    

LoginActivity.   ,  onCreate(), onResume(). 

 LoginActivity -    ,  

    .  

 MyApplication –      

       loginViewModel.  

        

  . 

 LoginViewModel -     ViewModel  

   ,    

      .      

    

 LoginResult –    , 

    ,     

,    ,   

        . 

 LoginRepository –     , 

  . 

 API –      

       .  

 2  JSON   . 

 

 2 – JSON        
{ 

    "success": true, 

    "token": "Bearer 

eyJ0eXAiOiJKV1QiLCJhbGciOiJSUzI1NiJ9.eyJhdWQiOiIxIiwianRpIjoiN2E1OGI5YTBmOTUy

YTcyN2E4NDEyZTQyOWVlOGE4NTcxZWZmYzIzN2ExODI3NjNhMmQ3ZDFjODVhYWRkNzRmODgyYzk3Z

jczNDkwNjI0YTciLCJpYXQiOjE1OTE0NjExNDYsIm5iZiI6MTU5MTQ2MTE0NiwiZXhwIjoxNjIyOT

k3MTQ2LCJzdWIiOiIxIiwic2NvcGVzIjpbXX0.Il2cMuu3wE4AdJYwmb10N9auf3YfILJ_qMiWv95

7FEfk3nuXyN_bfLuFkaUszc3f5V_3Ox1efqiOd79wJH99fkZmk-

Bn61jJubhL_MNmUnLND0K5ywexLgE00Uc4Uuj9fTQUWI_33ErxQ5UdBFXsRRA95eCgrlzO6kwjBWz

WtNdluw1erz5YgGPn_2hlb1N_b-yDvfZm00l0c9hOL-GUeQ5IZWnTSBUJX4", 

    "expires_at": "2021-05-02 16:32:26", 

    "role": "ADMIN" 

} 
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3.2.1.4. DomainObjectActivity 
 

DomainObjectActivity       

  (  18).  

 

 18 –      

 

 AppCompatActivity -  ,    

LoginActivity. 

 DomainObjectActivity -    , 

   . 

 MyAsynkTask –     

          

 .   3  JSON   . 
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 3 – JSON         

  

{ 

    "domain_object": { 

        "id": 21, 

        "name": "С  ", 

        "briefly_description": "<b>С  </b> —  , 
     — С  —     
,   С .", 

        "expanded_description": О   С   …", 
        "rating": 0, 

        "author_id": 1, 

        "img_url": 

"storage/domain_object_images/EYIqKYPx8sZsAzAeFyHlMi4tk4Tyy188CEgmzR2a.jpeg", 

        "active": 0, 

        "created_at": "2020-05-23T17:51:15.000000Z", 

        "updated_at": "2020-05-23T17:51:15.000000Z", 

        "reviews_count": 0 

    } 

} 
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3.2.1.5. ArCoreActivity 
 

ArCoreActivity   3D    

       (  19). 

 

 19 –      

 

 AppCompatActivity -  ,    

ArCoreActivity. 

 DomainObjectActivity -    , 

   . 

 MyAsynkTask –     

       3D  .  

 4  JSON   . 
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 4 – JSON         

{ 

    "representations": [ 

        { 

            "name": " ", 
            "description": "  —    …", 
            "original_model_url": 

"http://45.80.69.233/storage/ar_3d_models/original/nUMoXPDS0mP.fbx", 

            "sbf_model_url": 

"http://45.80.69.233/storage/ar_3d_models/sfb/nUMoXPDS0mPQKxxH.sfb" 

        }, 

        { 

            "name": " ", 

            "description": "  — ё   ё  …", 
            "original_model_url": 

"http://45.80.69.233/storage/ar_3d_models/original/9bF82j7e2Po.fbx", 

            "sbf_model_url": 

"http://45.80.69.233/storage/ar_3d_models/sfb/9bF82j7e2PoC3bLb.sfb" 

        } 

    ] 

} 

 

3.3.  3D  
 

 Sceneform       3D 

 – SFB.       

ё   ,  : FBX, OBJ, glTF.  , 

       IDE 

Android Studio (  20, 21)  
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 20 –  3D    

 

 21 –  3D  
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    3D      

,        

,      Android Studio   

   .       

    SFB   IDE Android Studio  

   ,        .  

 

3.4.  
 

         

    ARCore.     

    . 

 

4.   
 

4.1.    
 

     Google Play Store  

   apk .      

  3D    ,  

    ARCore. 

 

4.2.    
 

      

       ,   

       “  ”, 

“  ”  “ ”      

   Qr .(  22). 



42 
 

 22 –    

 

      ,    

    . ,     

    “ ”,     

    (  23). 
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 23 –   

 

    ,    

  .   ,      

     3D     

(  24). 
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 24 –       

 

    “   ”  

 ,      3D   

   ,     

  (  25). 
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 25 –        

 

          

(  26).      

 . 
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 26 –     
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4.3.  Web-  
 

 ,   “AR ”     

   (  27).     

         

“ ”. 

 

 27 –     

 

             

,  ,     , 

 ,       

 ,    (  28). 
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 28 –    

 

              

        3d ,   

fbx,    (  29). 
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 29 –      
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ЮЧ  
 

        

 .     

  Web ,        

 . 

 

  , :  

1.  3D    ; 

2.     3D ; 

3.    3D ; 

4.  3D   QR ; 

      Web , :  

1.       3D  

   ; 

2.   ; 
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 Х Ч  
 

1. AR Liver Viwer [  ] 

https://augmentedreality.by/apps/ar-liver-viewer/ 

2. 4D Anatomy [  ] http://arkids.cards/anatomy-en 

3. IKEA AR [  ] 

https://www.ikea.com/gb/en/customer-service/mobile-apps/ 

4. Vuforia [  ] https://developer.vuforia.com/ 

5. AR Core [  ] https://developers.google.com/ar 

6.        android 

[  ] https://developer.android.com/docs 

7.   StackOverflow [  ] 

https://stackoverflow.com/ 

8.  android    [  

] http://developer.alexanderklimov.ru/android/theory/adapters.php 

9. AndroidWave     Android [  ] 

https://androidwave.com/working-with-livedata/ 

10. Vuforia:      [  ] 

https://habr.com/ru/ 

11.        

[  ] http://elibrary.ru 

12.    -  [  ] 

http://elibrary.ru 

13. Laravel Framework [  ] https://laravel.com/ 
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