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 1.1 -       

  

  

  , %  

1 R (E) ± 0.1  ( ) 

± 0.23  ( ) 

 K (K) ± 0.5 D ( ) 

± 1 F ( ) 

 M (M) ± 2 G ( ) 

± 5 J ( ) 

 G ( ) ± 10 K ( ) 

± 20 M ( ) 

 T (T) ± 30 N ( ) 

 

       

 . ,    210RJ  

  210    5%.     

 ,      ,    20%.  
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   —       

,       . 

       

  (IEC)     , 

     [5].      . 
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 3  4  5  6  
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3    3-   3-   

4  -    
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 1 10 ± 1 100 

 2 100 ± 2 50 

 3 1000  15 
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 8  ± 0.05  

 9   1 

  −  ± 5  

  −  ± 10  
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        4.25   
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     .   

 open source   python «LabelImg».  

  

 

 2.2 –    LabelImg 

 

        

       PascalVOC(*.xml). 
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ssdlite_mobilenet_v2_coco.  

Mobile Net V2      , 

 ,     . 

Mobile Net V2       

TensorFlow-Slim,  

  V2      V1,  
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  V2      :  

1)     ; 

2)     . 
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2.1.3   

 

   Google Collaboratory [9],  

        Google.   

   GPU  Tesla K80. 

   Google Drive     

object_detection.ipynb. 

    : 

1)   TensorFlow Models; 

2)  protobuf    ; 

3)     PYTHONPATH; 

4)  PyDrive     Google Drive; 

5)     ; 

6)   ; 

7)     frozen graph; 

8)     tflite. 

      .  

     2.3. 

 

 

 2.3 –    
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  2.5 ,       

     ,    

 .   

      : 

1)  ; 

2)    Canny. 

  Canny   ,   

,          

. 
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−       ; 
−   ; 
−  ; 
−  . 
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3)         
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4)      
  2.9   ,     
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   getColor   ColorThief   

ё         .  

    ,     

     35%  ,    
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 2.10 –   
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2.3     я 

 

2.3.1   RGB  

 

RGB (red, green, blue — , ё , ) —   

,        

 ё  ,    .   

       

  [10]. 

RGB-   ,    ё  

  ё  .    —    

— ё ,   ё   ё   — ё   [11].  

         

 , ё    .  -     

    ё    . 

     r, g  b   

  [0,1],    RGB    

1×1×1,     2.11. 

 

 

 2.11 – RGB  
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    RGB   ё   

- ,      2.12.  

 

 

 2.12 –     3  

 

          

 ,        

 0  255,  0 —  ,  255 —  

.  

       RGB   

  . 
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2.3.2   CIE XYZ 

 

       

  CIE XYZ[12].     

    (CIE)    

 ( , ё   ) .     

   ё    . 

        

  .     , CIE  

    : X (  ), Y (  

ё ), Z (  ).  

    X, Y, Z    

,       –  

 . 

 

 

 2.13 –   X(λ), Y(λ), Z(λ) 

 

       

  ,      
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{  
  =  + += + += + +

                                                                                                               (2.1) 

 

 ,  X+Y+Z=1,      

     ,   

        :  

 

 

 2.14 –      

 

 ,   ,   

CIE.  ,   CIE    ,  

   .      , 

     (0.33;0.33).  
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 2.15 –   CIE XYZ 

 

    ,   

.      , ,  

ё,        ,  

         

   .  

  

2.3.3   CIE LAB 

 

    CIE LAB [13]   

  CIE XYZ     .  

 LAB     CIE L*a*b*, 

     ,   

  .  

  CIE L*a*b  L   (    0  

100),  a*    ё   ,  b* 

     ё  .  
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 2.16 –   CIE LAB 

 

2.3.4     RGB   
 CIE LAB 

 

    RGB    CIE 

lab   2 : 

1)   RGB  CIE XYZ [14]. 
 = . ∗ −  . ∗ + . ∗                                                            .               

 = − . ∗ +  . ∗ − . ∗                                                         .               

 = − . ∗ +  . ∗ − . ∗                                                         .               

 

2)   CIE XYZ  CIE LAB [14]. 
 = −                                                                                                         .  
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= ( −                                                                                                      .  

 = ( −                                                                                                       .  

 

= {√ 𝑟 , ес и 𝑟 >∈𝑘 𝑟 + , и аче                                                                                        .  

 

= {√ 𝑟 , ес и 𝑟 >∈𝑘 𝑟 + , и аче                                                                                        .  

 

= {√ 𝑟 , ес и 𝑟 >∈𝑘 𝑟 + , и аче                                                                                      .  

 

𝑟 = 𝑟                                                                                                                      .               

 

𝑟 = 𝑟                                                                                                                       .  

  

𝑟 = 𝑟                                                                                                                      .  

 

2.3.5   я 

 

  , ,    -

 ,     

     [15].   
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 ,   ,      

        

.  

  CIE      

 ΔE.  

 

2.3.5.1 CIE76 
 
   ,   ∗ , ∗, ∗   ∗ , ∗ , ∗     L*a*b*: ∆𝐸∗ = √ ∗ − ∗ + ∗ − ∗ + ∗ − ∗                                           .               

 

2.3.5.2 CIE94 
 

ΔE (1994)     LCH (L*C*h). 

 ∆𝐸∗ = √ ∗− ∗𝐿 + ∗− ∗+ ∗ + ℎ −ℎ+ ∗                                                    .   

 

 2.1 –         

   

 1 2 

 0.045 0.048 

 0.015 0.014 

 
2.3.5.3 CIEDE2000 

 
 1994      

  ,    CIE   

 [16],    : 
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−     (RT),      

 (  Hue 275°); 

−    ; 

−    (SL); 

−     (SC); 

−    (SH). 

 

 ∆𝐸∗ = √ ∆ ′𝐿 + ∆𝐶′𝑐 + ∆𝐻′𝐻 + ∆𝐶′𝑐 ∆𝐻′𝐻                                            .  

  ̅ = ∗ + ∗                                                                                                              .  

 ̅ = ∗ + ∗                                                                                                             .  

 

′ = + − √ +̅                                                                    .  

 

′ = + − √ +̅                                                                    .  

 

′ = + − √ +̅                                                                     .  

 

′ = + − √ +̅                                                                     .  
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 ̅ = ′ + ′                                                                                                             .  

 ∆ ′ = ′ − ′                                                                                                         .  

 

′ = √ ′ + ′                                                                                                     .   
 

′ = √ ′ + ′                                                                                                      .  

 ℎ′ = 𝑟 𝑡 ′      𝑚𝑜  𝜋                                                                               .  

 ℎ′ = 𝑟 𝑡 ′      𝑚𝑜  𝜋                                                                               .  

 

∆ℎ′ = { ℎ′ − ℎ′                      |ℎ′ − ℎ′ |  ≤ 𝜋ℎ′ − ℎ′ + 𝜋    |ℎ′ − ℎ′ |  > 𝜋, ℎ′ ≤ ℎ′  ℎ′ − ℎ′ − 𝜋    |ℎ′ − ℎ′ |  > 𝜋, ℎ′ > ℎ′                                            .  

 ∆ ′ = √ ′ ′ sin ∆ℎ′                                                                                     .  

 

̅′ = { ℎ′ − ℎ′ + 𝜋         |ℎ′ − ℎ′ |  > 𝜋 ℎ′ − ℎ′       |ℎ′ − ℎ′ |  ≤ 𝜋                                                      .  
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= − .  cos ̅′ − 𝜋 + . cos ̅′ + . cos ̅′ + 𝜋  −− . cos ̅′ − 𝜋                                                                  .  

 = + . ̅ −√ + −                                                                                  .  

 𝐶 = + . ̅′                                                                                                  .  

 𝐻 = + . ̅′                                                                                                   .  

 

= − √ ̅̅ + sin [𝜋 exp − [ ̅′ − 𝜋𝜋 ] )]                                   .  

 

  2.16 – 2.36,     

       CIE Lab. 

  ,   ,   

 2.2 – 2.36.        

 .  

 

2.3.6   

 

     RGB-      

.        RGB- , 

         . 
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 2.2 –     RGB-  

 RGB-  

 (192, 192, 192) 

 (255, 215, 0), (161, 156, 128) 

 (0, 0, 0), (16, 57, 83), (58, 58, 69) 

 (150, 75, 0), (96, 75, 74), (69, 81, 88), (64, 

54, 52), (120, 67, 58), (109, 59, 62) 

 (255, 255, 0), (112, 57, 54) 

 (255, 165, 0), (243, 73, 21) 

 (255, 255, 0) 

  (0, 128, 0), (49, 89, 56) 

 (135, 0, 255) 

 (128, 128, 128), (120, 118, 124) 

 (255, 255, 255), (226, 214, 210) 

 (68, 75, 132), (29, 42, 89), (25, 61, 107) 

 

      RGB-   

 2.2    CIE Lab,      

          

 .        

 .  

 

2.4     

 

  getcolor   Colorthief [17]  

    .  
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   ,     

.    ,    

       .  

  2.18     ,   

    . 

 

 

 2.18 –     

 

 ,         

. 

 

2.5      

 

      

     Python 3.8.  

    . 
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    ,    

 telegram.     .    

      .    

        

.  

 

 

 2.20 –     



35 

 

 

          

    ,     . 

 

 

  

 2.21 –        

 

     .    

,  RGB    .  

   CIE LAB       

    .   ,  

  2  3       

.  
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 2.22 –     

 

     python 3.8.    13 . 

      6. 

 

 2.3 –     

    

main.py Telegram  

TFLite_detection_image.py      

    

crop1.py     
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  2.3 

crop2.py   ,    

 convex.py 

crop3.py      

edges.py      

 Canny 

convex.py     

  

CalculatingTheValue.py    

Color_search.py    

  

dominant_color.py     

rgb_lab.py   rgb  cielab 

Search.py      

  

Strip.py    

 

3   я   

 

3.3    я 

 

    10     

.   ,    

.  

 



38 
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- - - 

 

  

+ - + 
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3.5   я   

 

   open-source ,    

   -     Github   

https://github.com/KotikDashi/resistor_scaner.  

      : 

1)    .     

        

      . 

2)     .      

,      .  

     . 

3)     .  

     ,   

        

. 

  

https://github.com/KotikDashi/resistor_scaner


41 

 

 

 

       

     . 

    Tensorflow    

  ssdlite_mobilenet_v2_coco  95%   .  

          

    PIL, OpenCV2.  

          

     CIE lab    

.  

      telegram    

@resistor_scanner_bot. 

         Python  3.8.  

     -   IT-  Github  

  . 

  ,  ,     

 ,      .   

  

 

 

 

 

 

 

 

 

 

 



42 

 

   

 

1  .      ?  

   /    

[  ]. –  : https://habr.com/ru/post/350918/ 

2  11076 – 69.   .  

 .   11076 – 64; . 01.01.1970. – : 

 , 1978. – 5 . 

3  8.417 – 2002.  .   8.417-81;  

01.09.2003. - :  , 2003. – 24 . 

4 , . . /   /  . .  

– :   , 2006. – 432 . 

5  28883 – 90.      . 

. 01.01.1992. – :  , 1992. – 20 c. 

6   //    [  

]. –  : https://bigenc.ru/technology_and_technique/text/4114009 

7 , .  : .  / . , . 

, .  - - : , 2020, 480 c. 

8 TensorFlow Lite API [  ]. –  : 

https://www.tensorflow.org/lite/api_docs?hl=en 

9 Google coollaboratory [  ]. –  : 

https://colab.research.google.com/notebooks/intro.ipynb 

10   RGB /    

[  ]. –  : https://ru.wikipedia.org/wiki/RGB 

11    /    

[  ]. –  : https://habr.com/ru/post/181580/ 

12   52489-2005. .  1.  

. . 30.12.2005. – : , 2006. – 12 c. 

https://habr.com/ru/post/350918/
https://bigenc.ru/technology_and_technique/text/4114009
https://www.tensorflow.org/lite/api_docs?hl=en
https://colab.research.google.com/notebooks/intro.ipynb
https://ru.wikipedia.org/wiki/RGB
https://habr.com/ru/post/181580/


43 

 

13    12647 – 1.     

,  ,    . . 

02.10.2016. – : , 2016. – 23 . 

14 , . .    :  / . . 

. – : , 2008. – 32 c. 

15 , . .    :   

   / . . , . . . –  

: , 2020. – 3 . 

16   52490-2005. .  3.   

. . 01.01.2007. – : , 2006. – 8 . 

17   Color Thief [  ]. –  

: https://github.com/fengsp/color-thief-py 

18  4.2 07 2014.   .   

 ,      . – 

  4.2 07 2012;  . 09.01.2014. – , 2014. – 60 . 

  



44 

 

  

   

 

 .1 –    

 



45 

 

  

  я 

# main.py 

 

#   

import os 

import telebot 

import shutil 

from crop_script import crop1, crop2, crop3 

from color_script import Search 

from crop_script import edges 

 

TOKEN = ' :AAGyJfkHyIuPKoUqIpHZpHnSG eyacrI uk'  #   

bot = telebot.TeleBot(TOKEN) 

 

 

def remove_folder_contents path :  #Ф я я    

    shutil.rmtree(path) 

    os.makedirs(path) 

 

 

@bot.message_handler(content_types=['photo']) 

def handle_docs_photo(message): 

    #       

    remove_folder_contents('photos') 

    remove_folder_contents('crop_photos/crop_photos1') 

    remove_folder_contents('crop_photos/crop_photos2') 

    remove_folder_contents('crop_photos/crop_photos3') 

    remove_folder_contents('crop_photos/edges') 

    remove_folder_contents('crop_photos/convex') 

    os.system(r'nul>result.txt') 

 

    #   

    try: 

        file_info = bot.get_file(message.photo[len(message.photo) - 1].file_id) 

        downloaded_file = bot.download_file(file_info.file_path) 

        src = file_info.file_path 

        with open(src, 'wb') as new_file: 

            new_file.write(downloaded_file) 
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            print(src) 

        #      

        command = "python TFLite_detection_image.py --modeldir=TFLite_model --

image=" + src 

        os.system(command) 

 

        #   

        photo = open('end_image.jpg', 'rb') 

        crop1.Crop(src) 

        f = open('count.txt') 

        count = f.read() 

        edges.save_edges(count) 

        crop2.Crop(count) 

        # crop3.Crop(count) 

 

        #   

        bot.send_photo(message.chat.id, photo) 

 

        #      

        Search.search_strip(count) 

 

        f = open('result.txt') 

        text = f.read() 

 

        #     

        bot.send_message(message.from_user.id, text) 

        bot.send_message message.from_user.id, "О  !"  

 

    except Exception as e: 

        #   

        bot.reply_to(message, e) 

 

 

bot.polling() 

 

#TFLite_detection_image.py 

import argparse 

import glob 

import importlib.util 

import os 
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import sys 

 

import cv2 

import numpy as np 

 

# Define and parse input arguments 

parser = argparse.ArgumentParser() 

parser.add_argument('--modeldir', help='Folder the .tflite file is located in', 

                    required=True) 

parser.add_argument('--graph', help='Name of the .tflite file, if different than 

detect.tflite', 

                    default='detect.tflite') 

parser.add_argument('--labels', help='Name of the labelmap file, if different than 

labelmap.txt', 

                    default='labelmap.txt') 

parser.add_argument('--threshold', help='Minimum confidence threshold for 

displaying detected objects', 

                    default=0.45) 

parser.add_argument('--image', 

                    help='Name of the single image to perform detection on. To run 

detection on multiple images, use --imagedir', 

                    default=None) 

parser.add_argument('--imagedir', 

                    help='Name of the folder containing images to perform detection 

on. Folder must contain only images.', 

                    default=None) 

parser.add_argument('--edgetpu', help='Use Coral Edge TPU Accelerator to speed up 

detection', 

                    action='store_true') 

 

args = parser.parse_args() 

 

MODEL_NAME = args.modeldir 

GRAPH_NAME = args.graph 

LABELMAP_NAME = args.labels 

min_conf_threshold = float(args.threshold) 

use_TPU = args.edgetpu 

 

# Parse input image name and directory. 

IM_NAME = args.image 
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IM_DIR = args.imagedir 

 

# If both an image AND a folder are specified, throw an error 

if (IM_NAME and IM_DIR): 

    print( 

        'Error! Please only use the --image argument or the --imagedir argument, 

not both. Issue "python TFLite_detection_image.py -h" for help.') 

    sys.exit() 

 

# If neither an image or a folder are specified, default to using 'test1.jpg' for 

image name 

if (not IM_NAME and not IM_DIR): 

    IM_NAME = 'test1.jpg' 

 

# Import TensorFlow libraries 

# If tflite_runtime is installed, import interpreter from tflite_runtime, else 

import from regular tensorflow 

# If using Coral Edge TPU, import the load_delegate library 

pkg = importlib.util.find_spec('tflite_runtime') 

if pkg: 

    from tflite_runtime.interpreter import Interpreter 

 

    if use_TPU: 

        from tflite_runtime.interpreter import load_delegate 

else: 

    from tensorflow.lite.python.interpreter import Interpreter 

 

    if use_TPU: 

        from tensorflow.lite.python.interpreter import load_delegate 

 

# If using Edge TPU, assign filename for Edge TPU model 

if use_TPU: 

    # If user has specified the name of the .tflite file, use that name, otherwise 

use default 'edgetpu.tflite' 

    if (GRAPH_NAME == 'detect.tflite'): 

        GRAPH_NAME = 'edgetpu.tflite' 

 

# Get path to current working directory 

CWD_PATH = os.getcwd() 

 



49 

 

# Define path to images and grab all image filenames 

if IM_DIR: 

    PATH_TO_IMAGES = os.path.join(CWD_PATH, IM_DIR) 

    images = glob.glob(PATH_TO_IMAGES + '/*') 

 

elif IM_NAME: 

    PATH_TO_IMAGES = os.path.join(CWD_PATH, IM_NAME) 

    images = glob.glob(PATH_TO_IMAGES) 

 

# Path to .tflite file, which contains the model that is used for object detection 

PATH_TO_CKPT = os.path.join(CWD_PATH, MODEL_NAME, GRAPH_NAME) 

 

# Path to label map file 

PATH_TO_LABELS = os.path.join(CWD_PATH, MODEL_NAME, LABELMAP_NAME) 

 

# Load the label map 

with open(PATH_TO_LABELS, 'r') as f: 

    labels = [line.strip() for line in f.readlines()] 

 

# First label is '???', which has to be removed. 

if labels[0] == '???': 

    del (labels[0]) 

 

# Load the Tensorflow Lite model. 

# If using Edge TPU, use special load_delegate argument 

if use_TPU: 

    interpreter = Interpreter(model_path=PATH_TO_CKPT, 

                              

experimental_delegates=[load_delegate('libedgetpu.so.1.0')]) 

    print(PATH_TO_CKPT) 

else: 

    interpreter = Interpreter(model_path=PATH_TO_CKPT) 

 

interpreter.allocate_tensors() 

 

# Get model details 

input_details = interpreter.get_input_details() 

output_details = interpreter.get_output_details() 

height = input_details[0]['shape'][1] 

width = input_details[0]['shape'][2] 
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floating_model = (input_details[0]['dtype'] == np.float32) 

 

input_mean = 127.5 

input_std = 127.5 

 

# Loop over every image and perform detection 

for image_path in images: 

 

    # Load image and resize to expected shape [1xHxWx3] 

    image = cv2.imread(image_path) 

    image_rgb = cv2.cvtColor(image, cv2.COLOR_BGR2RGB) 

    imH, imW, _ = image.shape 

    image_resized = cv2.resize(image_rgb, (width, height)) 

    input_data = np.expand_dims(image_resized, axis=0) 

 

    # Normalize pixel values if using a floating model (i.e. if model is non-

quantized) 

    if floating_model: 

        input_data = (np.float32(input_data) - input_mean) / input_std 

 

    # Perform the actual detection by running the model with the image as input 

    interpreter.set_tensor(input_details[0]['index'], input_data) 

    interpreter.invoke() 

 

    # Retrieve detection results 

    boxes = interpreter.get_tensor(output_details[0]['index'])[0]  # Bounding box 

coordinates of detected objects 

    classes = interpreter.get_tensor(output_details[1]['index'])[0]  # Class index 

of detected objects 

    scores = interpreter.get_tensor(output_details[2]['index'])[0]  # Confidence 

of detected objects 

    # num = interpreter.get_tensor(output_details[3]['index'])[0]  # Total number 

of detected objects (inaccurate and not needed) 

 

    # Loop over all detections and draw detection box if confidence is above minimum 

threshold 

    count = 1 

    f = open('count.txt', 'w') 

    pos = open('pos.txt', 'w') 
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    for i in range(len(scores)): 

        if ((scores[i] > min_conf_threshold) and (scores[i] <= 1.0)): 

            # Get bounding box coordinates and draw box 

            # Interpreter can return coordinates that are outside of image 

dimensions, need to force them to be within image using max() and min() 

            ymin = int(max(1, (boxes[i][0] * imH))) 

            xmin = int(max(1, (boxes[i][1] * imW))) 

            ymax = int(min(imH, (boxes[i][2] * imH))) 

            xmax = int(min(imW, (boxes[i][3] * imW))) 

 

            ymin = int(ymin - (ymax - ymin) * 0.05) 

            ymax = int(ymax + (ymax - ymin) * 0.05) 

            xmin = int(xmin - (xmax - xmin) * 0.05) 

            xmax = int(xmax + (xmax - xmin) * 0.05) 

 

            if (xmin > 0) and (xmax < imW) and (ymin > 0) and (ymax < imH) and 

((ymax - ymin) > imH * 0.02) and ( 

                    (xmax - xmin) > imW * 0.02): 

                devx = int((xmax - xmin) * 0.05) 

                devy = int((ymax - ymin) * 0.05) 

                pos.write(str(ymin) + '\n') 

                pos.write(str(xmin) + '\n') 

                pos.write(str(ymax) + '\n') 

                pos.write(str(xmax) + '\n') 

                cv2.rectangle(image, (xmin, ymin), (xmax, ymax), (10, 255, 0), 2) 

                label = str(count) 

                labelSize, baseLine = cv2.getTextSize(label, 

cv2.FONT_HERSHEY_SIMPLEX, 0.7, 2) 

                label_ymin = max(ymin, labelSize[1] + 10) 

                cv2.rectangle(image, (xmin, label_ymin - labelSize[1] - 10), 

                              (xmin + labelSize[0], label_ymin + baseLine - 10), 

(255, 255, 255), 

                              cv2.FILLED) 

                cv2.putText(image, label, (xmin, label_ymin - 7), 

cv2.FONT_HERSHEY_SIMPLEX, 0.7, (0, 0, 0), 

                            2) 

                count += 1 

 

    count -= 1 

    f.write(str(count) + '\n') 
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    # All the results have been drawn on the image, now display the image 

    cv2.imwrite('end_image.jpg', image) 

 

    # Press any key to continue to next image, or press 'q' to quit 

    if cv2.waitKey(0) == ord('q'): 

        break 

 

# Clean up 

cv2.destroyAllWindows() 

 

#CalculatingTheValue.py 

#   

def significant_numbers(value): 

    if value == " ": 

        return '0' 

    if value == "К ": 

        return '1' 

    if value == "К ": 

        return '2' 

    if value == "О ": 

        return '3' 

    if value == " ": 

        return '4' 

    if value == " ": 

        return '5' 

    if value == "Г ": 

        return '6' 

    if value == "Ф ": 

        return '7' 

    if value == " ": 

        return '8' 

    if value == "Б ": 

        return '9' 

 

 

#  

def multiplier(value): 

    if value == " ": 

        return '1' 
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    if value == "К ": 

        return '10' 

    if value == "К ": 

        return '100' 

    if value == "О ": 

        return '1000' 

    if value == " ": 

        return '10000' 

    if value == " ": 

        return '100000' 

    if value == "Г ": 

        return '1000000' 

    if value == "Ф ": 

        return '10000000' 

    if value == " ": 

        return '100000000' 

    if value == "Б ": 

        return '1000000000' 

    if value == " я ": 

        return '0.01' 

    if value == " ": 

        return '0.1' 

 

 

#  

def Engineering_tolerance(value): 

    if value == " ": 

        return '± 0%' 

    if value == "К ": 

        return '± %' 

    if value == "К ": 

        return '± %' 

    if value == " ": 

        return '± 0. %' 

    if value == "Г ": 

        return '± 0. %' 

    if value == "Ф ": 

        return '± 0. %' 

    if value == " ": 

        return '± 0.0 %' 
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    if value == " я ": 

        return '± 0%' 

    if value == " ": 

        return '± %' 

 

 

# TK 

def TK(value): 

    if value == "К ": 

        return '100' 

    if value == "К ": 

        return '50' 

    if value == "О ": 

        return '15' 

    if value == " ": 

        return '25' 

    if value == "Г ": 

        return '10' 

    if value == "Ф ": 

        return '5' 

    if value == "Б ": 

        return '1' 

 

 

#  я 

def resistor_value(arr, k): 

    f = open('result.txt', 'a') 

    try: 

        len_arr = len(arr) 

        value = '' 

        if len_arr == 3: 

            for i in range(2): 

                value += significant_numbers(arr[i]) 

            value = int(value) * float(multiplier(arr[2])) 

 

        if len_arr == 4: 

            for i in range(2): 

                value = value + significant_numbers(arr[i]) 

            value = int(value) * float(multiplier(arr[2])) 

            value = str(round(value, 4)) + ' ' + Engineering_tolerance(arr[3]) 
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            print(value) 

 

        if len_arr == 5: 

            for i in range(3): 

                value += significant_numbers(arr[i]) 

            value = int(value) * float(multiplier(arr[3])) 

            value = str(round(value, 4)) + ' ' + Engineering_tolerance(arr[4]) 

 

        if len_arr == 6: 

            for i in range(3): 

                value += significant_numbers(arr[i]) 

            value = int(value) * float(multiplier(arr[3])) 

            value = str(round(value, 4)) + ' ' + Engineering_tolerance(arr[4]) 

 

        if len_arr != 6: 

            f.write '  {0}: '.format k  + str value  + '\n') 

        else: 

            f.write '  {0}: '.format k  + str value  + ', TKC = ' + 

str(TK(arr[5])) + '\n') 

 

        f.write '  ' + str arr  + '\n\n') 

    except: 

        f.write '  {0}: \n'.format(k)) 

        f.write '  ' + str arr  + '\n\n') 

    f.close() 

 

#color_search.py 

 

from color_script import rgb_lab 

 

# color_rgb 

 

silver = [[192, 192, 192]] 

gold = [[255, 215, 0], ] 

black = [[0, 0, 0], [5, 0, 4], [34, 48, 48]] 

brown = [[150, 75, 0], [120, 67, 58], [109, 59, 62], [52, 7, 5], [96, 45, 24]] 

red = [[112, 57, 54], [137, 29, 44]] 

orange = [[255, 165, 0], [243, 73, 21]] 

yellow = [[255, 255, 0]] 

green = [[0, 128, 0], [49, 89, 56], [123, 149, 101]] 
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purple = [[135, 0, 255]] 

gray = [[128, 128, 128], [120, 118, 124]] 

white = [[255, 255, 255], [226, 214, 210]] 

blue = [[29, 42, 89], [25, 61, 107], [0, 0, 255]] 

 

# color_lab 

 

silver_lab = [] 

gold_lab = [] 

black_lab = [] 

brown_lab = [] 

red_lab = [] 

orange_lab = [] 

yellow_lab = [] 

green_lab = [] 

purple_lab = [] 

gray_lab = [] 

white_lab = [] 

blue_lab = [] 

 

for i in silver: 

    silver_lab.append(rgb_lab.rgb2lab(i)) 

 

for i in gold: 

    gold_lab.append(rgb_lab.rgb2lab(i)) 

 

for i in black: 

    black_lab.append(rgb_lab.rgb2lab(i)) 

 

for i in brown: 

    brown_lab.append(rgb_lab.rgb2lab(i)) 

 

for i in red: 

    red_lab.append(rgb_lab.rgb2lab(i)) 

 

for i in orange: 

    orange_lab.append(rgb_lab.rgb2lab(i)) 

 

for i in yellow: 

    yellow_lab.append(rgb_lab.rgb2lab(i)) 
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for i in green: 

    green_lab.append(rgb_lab.rgb2lab(i)) 

 

for i in purple: 

    purple_lab.append(rgb_lab.rgb2lab(i)) 

 

for i in gray: 

    gray_lab.append(rgb_lab.rgb2lab(i)) 

 

for i in white: 

    white_lab.append(rgb_lab.rgb2lab(i)) 

 

for i in blue: 

    blue_lab.append(rgb_lab.rgb2lab(i)) 

 

my_dict = {" я  ": silver_lab, " ": gold_lab, " ": black_lab, 

"К ": brown_lab, 

           "К ": red_lab, 

           "О ": orange_lab, " ": yellow_lab, 

           " ": green_lab, "Ф ": purple_lab, " ": gray_lab, 

"Б ": white_lab, " ": blue_lab} 

 

 

#   

def color_search(pixel): 

    lab = rgb_lab.rgb2lab(pixel) 

    dE_Arr_out = [] 

    keys_arr = [] 

    for i in my_dict: 

        dE_Arr = [] 

        for j in my_dict[i]: 

            dE_Arr.append(rgb_lab.CIEDE2000(lab, j)) 

        dE_Arr_out.append(dE_Arr) 

        keys_arr.append(i) 

 

    min_dE = 101 

    min_index = -1 

    for i in range(len(dE_Arr_out)): 

        if min(dE_Arr_out[i]) < min_dE: 



58 

 

            min_dE = min(dE_Arr_out[i]) 

            min_index = i 

 

    return min_dE, keys_arr[min_index] 

 

 

#      

def color_search2(pixel, color_case): 

    my_dict["  "] = [rgb_lab.rgb lab color_case ] 

    lab = rgb_lab.rgb2lab(pixel) 

    dE_Arr_out = [] 

    keys_arr = [] 

    for i in my_dict: 

        dE_Arr = [] 

        for j in my_dict[i]: 

            dE_Arr.append(rgb_lab.CIEDE2000(lab, j)) 

        dE_Arr_out.append(dE_Arr) 

        keys_arr.append(i) 

 

    min_dE = 101 

    min_index = -1 

    for i in range(len(dE_Arr_out)): 

        if min(dE_Arr_out[i]) < min_dE: 

            min_dE = min(dE_Arr_out[i]) 

            min_index = i 

 

    return min_dE, keys_arr[min_index] 

 

# dominant_color.py 

from colorthief import ColorThief 

 

 

#    

def color_thief(src): 

    color_thief = ColorThief(src) 

    # get the dominant color 

    dominant_color = color_thief.get_color(quality=1) 

    # build a color palette 

    return dominant_color 
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#rgb_lab.py 

import math 

 

 

# Calculates CIEDE2000 color distance between two CIE L*a*b* colors 

def CIEDE2000(Lab_1, Lab_2): 

    C_25_7 = 6103515625  # 25**7 

 

    L1, a1, b1 = Lab_1[0], Lab_1[1], Lab_1[2] 

    L2, a2, b2 = Lab_2[0], Lab_2[1], Lab_2[2] 

    C1 = math.sqrt(a1 ** 2 + b1 ** 2) 

    C2 = math.sqrt(a2 ** 2 + b2 ** 2) 

    C_ave = (C1 + C2) / 2 

    G = 0.5 * (1 - math.sqrt(C_ave ** 7 / (C_ave ** 7 + C_25_7))) 

 

    L1_, L2_ = L1, L2 

    a1_, a2_ = (1 + G) * a1, (1 + G) * a2 

    b1_, b2_ = b1, b2 

 

    C1_ = math.sqrt(a1_ ** 2 + b1_ ** 2) 

    C2_ = math.sqrt(a2_ ** 2 + b2_ ** 2) 

 

    if b1_ == 0 and a1_ == 0: 

        h1_ = 0 

    elif a1_ >= 0: 

        h1_ = math.atan2(b1_, a1_) 

    else: 

        h1_ = math.atan2(b1_, a1_) + 2 * math.pi 

 

    if b2_ == 0 and a2_ == 0: 

        h2_ = 0 

    elif a2_ >= 0: 

        h2_ = math.atan2(b2_, a2_) 

    else: 

        h2_ = math.atan2(b2_, a2_) + 2 * math.pi 

 

    dL_ = L2_ - L1_ 

    dC_ = C2_ - C1_ 

    dh_ = h2_ - h1_ 

    if C1_ * C2_ == 0: 
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        dh_ = 0 

    elif dh_ > math.pi: 

        dh_ -= 2 * math.pi 

    elif dh_ < -math.pi: 

        dh_ += 2 * math.pi 

    dH_ = 2 * math.sqrt(C1_ * C2_) * math.sin(dh_ / 2) 

 

    L_ave = (L1_ + L2_) / 2 

    C_ave = (C1_ + C2_) / 2 

 

    _dh = abs(h1_ - h2_) 

    _sh = h1_ + h2_ 

    C1C2 = C1_ * C2_ 

 

    if _dh <= math.pi and C1C2 != 0: 

        h_ave = (h1_ + h2_) / 2 

    elif _dh > math.pi and _sh < 2 * math.pi and C1C2 != 0: 

        h_ave = (h1_ + h2_) / 2 + math.pi 

    elif _dh > math.pi and _sh >= 2 * math.pi and C1C2 != 0: 

        h_ave = (h1_ + h2_) / 2 - math.pi 

    else: 

        h_ave = h1_ + h2_ 

 

    T = 1 - 0.17 * math.cos(h_ave - math.pi / 6) + 0.24 * math.cos(2 * h_ave) + 

0.32 * math.cos( 

        3 * h_ave + math.pi / 30) - 0.2 * math.cos(4 * h_ave - 63 * math.pi / 180) 

 

    h_ave_deg = h_ave * 180 / math.pi 

    if h_ave_deg < 0: 

        h_ave_deg += 360 

    elif h_ave_deg > 360: 

        h_ave_deg -= 360 

    dTheta = 30 * math.exp(-(((h_ave_deg - 275) / 25) ** 2)) 

 

    R_C = 2 * math.sqrt(C_ave ** 7 / (C_ave ** 7 + C_25_7)) 

    S_C = 1 + 0.045 * C_ave 

    S_H = 1 + 0.015 * C_ave * T 

 

    Lm50s = (L_ave - 50) ** 2 

    S_L = 1 + 0.015 * Lm50s / math.sqrt(20 + Lm50s) 
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    R_T = -math.sin(dTheta * math.pi / 90) * R_C 

 

    k_L, k_C, k_H = 1, 1, 1 

 

    f_L = dL_ / k_L / S_L 

    f_C = dC_ / k_C / S_C 

    f_H = dH_ / k_H / S_H 

 

    dE_00 = math.sqrt(f_L ** 2 + f_C ** 2 + f_H ** 2 + R_T * f_C * f_H) 

    return dE_00 

 

 

def delta_E(lab1, lab2): 

    l1 = lab1[0] 

    a1 = lab1[1] 

    b1 = lab1[2] 

 

    l2 = lab2[0] 

    a2 = lab2[1] 

    b2 = lab2[2] 

 

    dE = math.sqrt(pow(l2 - l1, 2) + pow(a2 - a1, 2) + pow(b2 - b1, 2)) 

    return dE 

 

 

# я rgb  lab 

def rgb2lab(inputColor): 

    num = 0 

    RGB = [0, 0, 0] 

 

    for value in inputColor: 

        value = float(value) / 255 

 

        if value > 0.04045: 

            value = ((value + 0.055) / 1.055) ** 2.4 

        else: 

            value = value / 12.92 

 

        RGB[num] = value * 100 

        num = num + 1 
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    XYZ = [0, 0, 0, ] 

 

    X = RGB[0] * 0.4124 + RGB[1] * 0.3576 + RGB[2] * 0.1805 

    Y = RGB[0] * 0.2126 + RGB[1] * 0.7152 + RGB[2] * 0.0722 

    Z = RGB[0] * 0.0193 + RGB[1] * 0.1192 + RGB[2] * 0.9505 

    XYZ[0] = round(X, 4) 

    XYZ[1] = round(Y, 4) 

    XYZ[2] = round(Z, 4) 

 

    # Observer= °, Illuminant= D  

    XYZ[0] = float(XYZ[0]) / 95.047  # ref_X =  95.047 

    XYZ[1] = float(XYZ[1]) / 100.0  # ref_Y = 100.000 

    XYZ[2] = float(XYZ[2]) / 108.883  # ref_Z = 108.883 

 

    num = 0 

    for value in XYZ: 

 

        if value > 0.008856: 

            value = value ** (0.3333333333333333) 

        else: 

            value = (7.787 * value) + (16 / 116) 

 

        XYZ[num] = value 

        num = num + 1 

 

    Lab = [0, 0, 0] 

 

    L = (116 * XYZ[1]) - 16 

    a = 500 * (XYZ[0] - XYZ[1]) 

    b = 200 * (XYZ[1] - XYZ[2]) 

 

    Lab[0] = round(L, 4) 

    Lab[1] = round(a, 4) 

    Lab[2] = round(b, 4) 

 

    return Lab 

#Search.py 

from color_script import strip 

from color_script import CalculatingTheValue 
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#     

def search_strip(count): 

    for i in range(1, int(count) + 1, 1): 

        src = 'crop_photos/crop_photos2/{0}.jpg'.format(i) 

        arr_result = strip.search(src) 

        CalculatingTheValue.resistor_value(arr_result, i) 

 

#strip.py 

from PIL import Image 

from color_script import color_search, dominant_color 

 

 

#     

def search(src): 

    img = Image.open(src) 

    w, h = img.size 

    dc = [dominant_color.color_thief(src), img.getpixel((1, int(h / 2))), 

img.getpixel((w - 2, int(h / 2)))] 

 

    length = 0 

    arr = [] 

    arr_result = [] 

 

    for x in range(w): 

        xy = (x, int(h * 0.7)) 

        pixel = img.getpixel(xy) 

        result1 = color_search.color_search2(pixel, dc[0]) 

        result2 = color_search.color_search2(pixel, dc[1]) 

        result3 = color_search.color_search2(pixel, dc[2]) 

 

        if result [ ] == '  '  or result [ ] == '  '  or 

result [ ] == '  ' : 

            if length > 0.05 * w: 

                arr.append(int(x - (length / 2))) 

            length = 0 

        else: 

            length += 1 

 

    if len(arr) > 0: 
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        if arr[0] > w - arr[len(arr) - 1]: 

            arr = reversed(arr) 

 

        for x in arr: 

            croparea = (x - 2, 10, x + 2, h - 10) 

            cropped = img.crop(croparea) 

            cropped.save('temp.jpg') 

            pixel = dominant_color.color_thief('temp.jpg') 

            result0 = color_search.color_search(pixel) 

            print(pixel, result0[1]) 

            arr_result.append(result0[1]) 

    return arr_result 

#convex.py 

import numpy as np 

from skimage.morphology import convex_hull_image 

from skimage import io 

import skimage 

from PIL import Image, ImageEnhance 

 

 

def convex_crop(src_img, src_edge, src_crop, src_convex): 

    image = np.array(Image.open src_edge   #  я 

    chull = convex_hull_image image   #  convex_hull 

 

    io.imsave src_convex, skimage.img_as_ubyte chull   #  я 

 

    img = Image.open(src_convex) 

    w, h = img.size 

 

    start = 0 

    end = 0 

 

    #     я 

    for x in range(w): 

        xy = (x, int(h * 0.75)) 

        result1 = img.getpixel(xy) 

        xy = (x, int(h * 0.25)) 

        result2 = img.getpixel(xy) 

        if result1 > 200 and result2 > 200: 

            start = x 
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            break 

 

    for x in reversed(range(w)): 

        xy = (x, int(h * 0.75)) 

        result1 = img.getpixel(xy) 

        xy = (x, int(h * 0.25)) 

        result2 = img.getpixel(xy) 

        if result1 > 200 and result2 > 200: 

            end = x 

            break 

 

    [rows, columns] = np.where(chull) 

    row1 = min(rows) 

    row2 = max(rows) 

 

    #  я 

    img = Image.open(src_img) 

    area = (start, row1, end, row2) 

    cropped_img = img.crop(area) 

    enhancer = ImageEnhance.Contrast(cropped_img) 

    cropped_img = enhancer.enhance(1.5) 

    cropped_img.save(src_crop) 

 

# crop1.py 

 

import cv2 

 

 

#      

def Crop(src): 

    image = cv2.imread(src) 

    f = open('count.txt') 

    count = f.read() 

    f.close() 

    file = open('pos.txt') 

 

    for i in range(1, int(count) + 1, 1): 

        ymin = int(file.readline()) - 3 

        xmin = int(file.readline()) + 3 

        ymax = int(file.readline()) + 3 
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        xmax = int(file.readline()) - 3 

        crop_img = image[ymin:ymax, xmin:xmax] 

        h, w, _ = crop_img.shape 

        if h > w: 

            crop_img = cv2.rotate(crop_img, cv2.ROTATE_90_CLOCKWISE) 

        cv2.imwrite('crop_photos/crop_photos1/' + str(i) + '.jpg', crop_img) 

    file.close() 

 

# crop2.py 

 

from crop_script import convex 

 

#    convex 

def Crop(count): 

    for i in range(1, int(count) + 1, 1): 

        src_photo = 'crop_photos/crop_photos1/{0}.jpg'.format(i) 

        src_edge = 'crop_photos/edges/{0}.jpg'.format(i) 

        src_crop = 'crop_photos/crop_photos2/{0}.jpg'.format(i) 

        src_convex = 'crop_photos/convex/{0}.jpg'.format(i) 

        convex.convex_crop(src_img=src_photo, src_edge=src_edge, 

src_crop=src_crop, src_convex=src_convex) 

 

# -*- coding: utf8 -*- 

 

# crop3.py 

from PIL import Image, ImageEnhance 

from color_script import dominant_color, color_search 

 

 

#      

def Crop(count): 

    for i in range(1, int(count) + 1, 1): 

        src_photo = 'crop_photos/crop_photos2/{0}.jpg'.format(i) 

        src_crop = 'crop_photos/crop_photos3/{0}.jpg'.format(i) 

        image = Image.open(src_photo) 

        dc = dominant_color.color_thief(src_photo) 

        w, h = image.size 

        start = 0 

        end = w 
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        for x in range(w): 

            pixel1 = image.getpixel((x, int(h * 0.25))) 

            pixel2 = image.getpixel((x, int(h * 0.75))) 

            result1 = color_search.color_search2(pixel1, dc) 

            result2 = color_search.color_search2(pixel2, dc) 

            if result [ ] == '  ' and result [ ] == '  ': 

                start = x 

                break 

 

        for x in reversed(range(w)): 

            pixel1 = image.getpixel((x, int(h * 0.3))) 

            pixel2 = image.getpixel((x, int(h * 0.7))) 

            result1 = color_search.color_search2(pixel1, dc) 

            result2 = color_search.color_search2(pixel2, dc) 

            if result [ ] == '  ' and result [ ] == '  ': 

                end = x 

                break 

 

        im_crop = image.crop((start, 1, end, h)) 

 

        enhancer = ImageEnhance.Contrast(im_crop) 

        im_crop = enhancer.enhance(1.5) 

 

        im_crop.save(src_crop) 

 

# for x in range(w): 

#     count = 0 

#     for y in range(h): 

#         pixel = image.getpixel((x, y)) 

#         result = color_search.color_search2(pixel, dc) 

#         if result[ ] == '  ': 

#             count += 1 

#     arr.append(count / h) 

# 

# start = 0 

# end = 0 

# for i in range(len(arr)): 

#     if arr[i] > 0.35: 

#         start = i 

#         break 
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# 

# for i in reversed(range(len(arr))): 

#     if arr[i] > 0.35: 

#         end = i 

#         break 

 

# edges.py 

import cv2 

 

 

#   

def save_edges(count): 

    for i in range(1, int(count) + 1, 1): 

        image_crop = cv2.imread('crop_photos/crop_photos1/' + str(i) + '.jpg') 

        img_edge = cv2.Canny(image_crop, 100, 155) 

        cv2.imwrite('crop_photos/edges/' + str(i) + '.jpg', img_edge) 
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