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ABSTRACT 

The main objectives of this research are to study color image analysis for 

determining the optimal harvest time of green beans (Phaseolus vulgaris 

L. var Paulista) and green peas (Pisum Sativum L. var Sugar Lays) 

depending on maturity, and creating the color standards at different 

ages. Obtained results are summarized as follows: 1) The percentages of 

color components increased for read (R), green (G) and blue (B) from 

29.0% to 60.4%, from 44.3% to 76.5%, and from 15.3% to 49.0% for pod 

ages from 10 to 31 days, respectively. Meanwhile, the values for sweet 

pea pods increased from 26.67% to 51.76%, from 41.18% to 61.57%, 

and from 15.29% to 29.80% for pod ages from 6 to 33 days, respectively.  

2) The relationships between red color (R), green color (G) and blue 

color (B) as functions of the pod age (A) resulted as follows: 

R = 39.490 + 3.909A, G = 78.203 + 3.755 A, and B = 3.826 A - 1.063    

(green bean pods) 

R = 52.767 + 2.423A, G = 96.462 + 1.817 A, and B = 34.027 + 1.080 A   

(sweet peas pods) 

3) According to this study, the criteria as a standard for quality 

depending on the color to determine the optimal harvest time  appeared 

about 22 and18 days for green bean and pea pods (from appearing the 

pod from its flower) were 34.12% (R),   43.04%(G) and 22.83% (B) for 

bean, while they were 33.45% (R), 45.99% (G) and 20.56%(B)for peas.  

Keywords: Optimal harvest time, Green beans, Sweet peas, color 

analysis. 
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INTRODUCTION 

unasekaran and Paulsen (1986) evaluated several non-

destructive testing techniques and concluded that computer 

vision is the most suitable form of automatic quality 

evaluations.  

Mayer and Davison (1987) used electronic image analysis as a method 

for non-destructive measurement of in situ leaf area, stem diameter, and 

leaf and petiole angles of several crops. 

Choi et al. (1995) developed a color image analysis procedure to classify 

fresh tomatoes into six maturity stages according to the USDA standard 

classification: Green, Breakers, Turning, Pink, Light Red, and Red. RGB 

(Red, Green, and Blue) images of each tomato were captured and 

converted to HIS (Hue, Intensity, and Saturation ) values.  

Ng. et al. (1998) stated that the extent of color changes in each of the 

RGB channels was calculated based on an equation derived from the 

spectral reflectance models. These values formed a transformation matrix 

that was used to transform the image RGB values to compensate for the 

color changes.  

Hutchings (1999) mentioned that the color scales are often required to 

describe the changing colors occurring during ripening, processing, or 

aging. These colors are transitional and change progressively. The color 

was dominant becomes the background as maturity develops. Color-

matching functions were as follows: colors can be specified by weighted 

sums of red, green, and blue in equation   (C= rR + gG + bB). Where, 

light-wavelength, visible part (for humans) is from 400 nm (violet) to 

700 nm (red). The amount C of each particular stimulus (R), (G) and (B) 

that is,  r = R/(R+G+B), g = G/ (R+G+B) and b = B / (R+G +B) Where: 

r, g, b are the amounts of R, G, B colors, respectively.      

Whiteman (1999) mentioned that the additive color process begins with 

black or the absence of light and therefore no color. It involves 

transmitted light before it is reflected by a substrate. Adding and mixing 

the three primary wavelengths of light (red, green, and blue) in different 

combinations produce a full spectrum of colors. Adding all primary 

colors in relatively equal amounts produces “white” light. 

G 
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The Color Management Company (2000) reported that there are three 

components necessary for the perception of color: 1) Light, which 

supplies the spectral energy required for viewing color. We cannot see 

color in the dark, 2) An object, which modifies the spectral energy from 

the light source. The different colors affect the light in different ways. 

For instance, red objects modify the light differently than green objects, 

and 3) An observer, whose eye and mind perceive color and appearance. 

Laykin et al. (2002) developed image–processing algorithms and 

implemented to provide the following quality parameters for tomato 

classification: color, color homogeneity, defects, shape, and stem 

detection. The vision system consisted of two parts: a bottom vision cell 

with one camera facing upwards, and an upper vision cell with two 

cameras viewing the fruit. The bottom vision cell determined fruit stem 

and shape. The upper vision cell determined fruit color, defects, and 

color homogeneity.  

Helmy et al. (2003) concluded that the images processing of digital 

camera were transmitted to software program by using color analysis, to 

obtain color component red, green and blue (R, G, and B) and grading of 

color (hue degree). Fruit mature tomatoes were classified according to 

color component and grading color into fifteen classes as follows: green, 

spring, light green, breaker, sand, light orange, peach, turning, faded 

pink, soft pink, pink, tropical pink, light red, neon red and red. Color 

component values (R, G and B) of class 1 (green color tomato mature) 

were 142, 206 and9 by the percentage were 39.8, 57.7 and2%, 

respectively. The values for class 15 (red color tomato ripeness), were 

255, 49 and 19 by percentage of 81.1, 15.7 and 3.2%, respectively.  

Robert et al. (2004) said that when farmers or ranchers observe their 

fields or pastures to assess their condition without physically touching 

them, it is a form of remote sensing; observing the colors of leaves or the 

overall appearances of plants can determine the plant’s condition. 

Remotely sensed images taken from satellites and aircraft provide a mean 

to assess field conditions without physically touching them from a point 

of view high above the field.  

The main objectives of the present investigation were to measure  color 

properties and color component analysis of green bean and green pea 
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pods at different ages, determining the optimal harvest time of pods 

according to color components. 

MATERIAL AND METHODS  

A vision apparatus was used to make color analysis for the samples. It 

consists of illumination unit (two lamps with power 400wattes), digital 

camera and personal computer (Fig. 1): 1) Digital camera: A digital 

camera was used to take a photo image for different ages of pods. It has 

the following specifications shown in Table (1);  2) Personal computer 

connected to the digital camera to transfer image for  processing. An 

image 640 x 480 pixels, true color (24 bits), resolution of 118 pixels/cm 

and image bytes of 921600. This image is transmitted to computer 

software for image analysis.  

Table (1): The specifications of digital camera. 

Item Specification 

Model  Sony 

Model No. DSC-P200 

Image device 9.11 mm (1/1.8 type)color CCD, Primary color filer 

Total pixel number Approx. 7 410 000 pixels 

Lens Carl Zeiss Vario-Tessar 3x zoom lens 

F= 7.9 – 23.7mm (38 – 114mm when converted 

 to a 35 mm still camera). F2.8 – 5.2 

Exposure control Automatic exposure, Manual exposure, Scene 

 Selection (9 modes) 

White balance Automatic, Daylight, Cloudy, Fluorescent, 

 Incandescent, Flash, One push 

Recording media Memory Stick 

Flash Recommended distance (ISO set to Auto):  

0.2 to 3.5m (7 7/8 to 11 feet 5 3/4 inches) 

(W)/ 0.3 to 2.5m (11 7/8 to 8 feet 2.3/8 inches) (T) 

Screen LCD 

Battery pack used NP-FRI 

Battery, V 3.7  
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Fig. (1): Vision apparatus for color analysis. 
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RESULTES AND DISCUSSION  

The color properties were analyzed by color program using personal 

computer for the photos of green bean and sweet pea pods at different 

ages. The data show the distribution components of main colors Red (R), 

Green (G) and Blue (B) for green bean and sweet pea pods at different 

ages. 

1. Green bean pods: 

The values and the percentages of color components (R, G, and B) at 

different ages from the appearance of the pods from the flowers are 

shown in Table   (2). It is noticed that the values of (G =255) component 

increased from 113 to 195 at pod ages 10 and 31 days, respectively. The 

green values were higher than the values of red or blue. The values of (R 

=255) component increased from 74 to 154 and for (B =255) it increased 

from 39 to 125 for pod ages from 10 to 31 days, respectively as shown in  

Fig.    (2). 

The percentages of color components increased for (R), (G) and (B) from 

29.0to 60.4%, from 44.3 to 76.5%, and from 15.3 to 49.0% at pod ages 

from 10 to 31 days, respectively. The green color was dominant in color 

component for all ages. 

It is clear that the values of color components, red and blue (R+B), 

increased gradually when the pod's age increased, which affected the 

appearance of green color. Therefore, when (R+B) decreased, the 

appearance of green color increased highly although the percentage of 

green color component increased when the age increased. Therefore, the 

earliest ages are darker than the latest ages.  

Using the mean values shown in Table (2), the following general 

equations were deduced to express the relationships between the values 

of red color (R),  green color component (G) and blue color components 

(B) for green bean pods at different ages from the appearance of the 

pods. 

For the first age (pods at 10 days): 

R = 1.527 G = 0.527 B ……..………………………….……….…....(1) 

For pods at 16 days: 

R = 1.318 G = 0.561 B …………...………………………….……....(2) 
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Table (2):The values and the percentages of color components for green     

                beans at different ages. 

For pods at 22 days: 

R = 1.262 G = 0.669 B …………...…………………...….….....(3) 

For the last age (pods at 31 days): 

R = 1.266 G = 0.812 B …………...……………………………..(4) 

Generally, the following equations summarize the relationships between 

R, G and B as a function of the pods age (A). 

R = 39.490 + 3.909A,   r
2
 = 0.219   …………………….……..…...(5) 

G = 78.203 + 3.755 A,  r
2
 = 0.954 ……………………...…….........(6) 

B = 3.826 A - 1.063;  r
2
 = 0.865 .…… …………………… .……...(7) 

The equations (6 through 8) indicate that the age affects green color by 

percentage higher than the other colors (red and blue). 

Fig. (3) illustrates the color percentage of main color components (R, G, 

and B) at different ages of green bean  pods. The percentages of color  

Age, 

day 

Value and percentages of color component Color % 

R = 255 % G = 255 % B=255 % R G B 

10 74.0 29.0 113.0 44.3 39.0 15.3 32.74 50.00 17.26 

13 92.0 36.1 127.0 49.8 50.0 19.6 34.20 47.21 18.59 

16 107.0 42.0 141.0 55.3 60.0 23.5 34.74 45.78 19.48 

19 108.0 42.4 148.0 58.0 68.0 26.7 33.33 45.68 20.99 

22 130.0 51.0 164.0 64.3 87.0 34.1 34.12 43.04 22.83 

25 140.0 54.9 168.0 65.9 90.0 35.3 35.18 42.21 22.61 

28 152.0 59.6 182.0 71.4 101.0 39.6 34.94 41.84 23.22 

31 154.0 60.4 195.0 76.5 125.0 49.0 32.49 41.14 26.37 
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      Fig. (2): The values of color components (RGB=255) for green bean  

                      pods at different ages. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         Fig. (3): The percentage of color components (RGB%) for green               

                       bean pods at different ages from the appearance of the  

                       pods from flowers. 
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components based on maximum value of  red, green, and blue colors,  

were 255 for each. For the green color, the component percentage 

decreased from 50.00% to 41.14% when the pod's age increased from 10 

to 31 days, respectively. Meanwhile, the other percentages of red or blue 

colors do not behave any trend to increase or decrease. The (R) and (B) 

percentages lie between 32.49 and 35.18% and between 17.26 and 

26.37%, respectively.  

2. Sweet pea pods: 

The values and the percentages of color components (R, G, and B) at 

different ages are shown in Table (3). It is noticed that the values of green 

color (G =255) component increased from 105 to 157 for pods ages 6 to 

33 days, respectively.  

The green values were higher than the values of red or blue. The values of 

(R =255) component  increased from 68 to 132 and for (B =255) values 

increased from 39 to 76 for pod ages from 6 to 33 days, respectively as 

shown in Fig. (4). 

The percentages of color components increased for (R), (G) and (B) from 

26.67 to 51.76%, from 41.18 to 61.57%, and from 15.29 to 29.80% for 

pod ages from 6 to 33 days, respectively. The green color was sovereign 

in color component for all ages. 

It is clear that the values of color components, red and blue (R+B), 

increased gradually when the pod's age increased, which affected the 

appearance of green color. Therefore, when (R+B) decreased, the 

appearance of green color increased highly, although the  percentage of 

green color component increased when the age increased. Therefore, the 

early ages are darker than the latest ages.  

The green values were higher than the values of red or blue. The values of 

(R =255) component increased from 68 to 132 and for (B =255) they 

increased from 39 to 76 for pods ages from 6 to 33 days, respectively as 

shown in Fig. (4). 

The percentages of color component increased for (R), (G) and (B) from 

26.67to 51.76%, from 41.18 to 61.57%, and from 15.29 to 29.80% for 

pod ages from 6 to 33 days, respectively. The green color was sovereign 

in color component for all ages. It is clear that the values of color 

components, red and blue (R+B), increased gradually when the pod's age 
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increased, which affected the appearance of green color. Therefore, when 

(R+B) decreased, the appearance of green color increased highly,  

although the percentage of green color component increased when the 

age increased. Therefore, the early ages are darker than the latest ages.  

Using the mean values shown in Table (3), the following general 

equations were deduced to express the relationships between the value of 

red color component (R), the value of green color component (G) and the 

value of blue color component (B) for green pea pods at different ages 

from the appearance of the pods. 

For the first age  (pods at 6 days): 

R = 1.544 G = 0.574 B …………...………..……...…………....(8) 

 

Table (3):The values and the percentages of color components for sweet   

                peas at different ages.

Age, 

day 

Value and percentages of color component Color % 

R = 255 % G = 255 % B=255 % R G B 

6 68.0 26.67 105.0 41.18 39.0 15.29 32.08 49.53 18.40 

9 75.0 29.41 113.0 44.31 45.0 17.65 32.19 48.50 19.31 

12 82.0 32.16 121.0 47.45 47.0 18.43 32.80 48.40 18.80 

15 87.0 34.12 124.0 48.63 55.0 21.57 32.71 46.62 20.68 

18 96.0 37.65 132.0 51.76 59.0 23.14 33.45 45.99 20.56 

21 105.0 41.18 135.0 52.94 54.0 21.18 35.71 45.92 18.37 

24 112.0 43.92 137.0 53.73 50.0 19.61 37.46 45.82 16.72 

27 113.0 44.31 140.0 54.90 56.0 21.96 36.57 45.31 18.12 

30 130.0 50.98 155.0 60.78 70.0 27.45 36.62 43.66 19.72 

33 132.0 51.76 157.0 61.57 76.0 29.80 36.16 43.01 20.82 
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For pods at 12 days: 

R = 1.476 G = 0.573 B …………..........................……….…....(9) 

For pods at 18 days: 

R = 1.375 G = 0.615 B …………...………………..…...……...(10) 

For the last age  (pods at 33 days): 

R = 1.189 G = 0.576 B …………...………….………...……....(11) 

Generally, the following equations summarize the relationships between 

R, G and B as  functions of the pod’s age (A). 

R = 52.767 + 2.423A,  r
2
 = 0.934  ………………………….....(12) 

G = 96.462 + 1.817 A,  r
2
 = 0.920  …………….….………......(13) 

B = 34.027 + 1.080 A,  r
2
 = 0.518  ……………………..……...(14) 

The equations (from 13 to 15) indicate that: the age affects green color 

and red color by percentages higher than the blue color. 

Fig. (5) illustrate the color percentage of main color components (R, G, 

and B) at different ages of sweet pea's pods. The percentage of color 

components is based on maximum value of red, green, and blue colors, 

which were 255 for each. For the green color, the component percentage 

decreased from 49.53% to 43.01% when the pod's age increased from 6 

to 33 days, respectively. On the other hand, the other percentages of red 

or blue colors do not have any trend to increase or decrease. The (R) 

percentage lies between 32.08 and 37.46% and (B) percentage lies 

between 16.72 and 20.82%. 

CONCLUSION 

From the obtained results, the following conclusions can be made: 

1) The percentages of color components increased for read (R), green (G) 

and blue (B) from 29.0% to 60.4%, from 44.3% to 76.5%, and from 

15.3% to 49.0% for pod ages from 10 to 31 days, respectively.  

2) Meanwhile, the values for sweet pea pods increased from 26.67% to 

51.76%, from 41.18% to 61.57%, and from 15.29% to 29.80% for pod 

ages from 6 to 33 days, respectively.      

3) The following equations summarize the relationships between red 

color (R), green color (G) and blue color (B) as functions of the pods age 

(A): 

R = 39.490 + 3.909A,G = 78.203 + 3.755 A, and B = 3.826 A -1.063  

(green bean). 
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   Fig.(4): The values of color components (RGB=255) for sweet peas  
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 Fig. (5): The percentage of color components (RGB) for sweet pea pods  

               at different ages from the appearance of the pods from flowers. 
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R = 52.767 + 2.423A, G = 96.462 + 1.817 A, and B = 34.027 + 1.080 A 

(sweet peas). 

4) The optimal harvest time is about  22 and18 days for green bean and 

peas pod (from appearance the pod from flower) which has 34.12% (R),   

43.04%(G)  and 22.83% (B). For bean, meanwhile, color components 

were 33.45% (R), 45.99% (G) and 20.56%(B) respectively.  
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 العربيالملخص 

 لقرون الفاصىليا والبسلت وقج الحصاد خحذيذ ل اللىويالخحليل 

أحمذ الراعى امام سليمان
1

يحـي بــذر    
2

حلمى السيذ حسه    
3

ويا خميسار    
4

 

 

نزحذيذ انىقذ الأيضم نحصبد ثعض  هىَيخدراسخ انخصبئص انوهذف انزئيسي نهذا انجحش ان

 )صُف ثىنيسزب(يضم انفبصىنيب  ، زًبدا عهً درعخ انُضظ نجعض انخضزوادانخضزواد اع

يُبست انزجزيذ نهزخشيٍ وانُقم   صبثذ واَشبء يعيبر نىًَ ، (شىعز نيش)صُف وانجسهخ انخضزاء 

 .وانزصذيز سىقزخلال دورح ان

 -و انهيشرفً يعًم رطجيقبد انهيشر فً انهُذسخ انشراعيخ ، ثبنًعهذ انقىيً نعهى برةأعزيذ انزغ

ثًشرعخ انًعًم انًزكشي انصىة سراعخ َبرظ رى انحصىل عهً انعيُبد يٍ . عبيعخ انقبهزح

شراعخ انسى اًىانخلال  ، عيشح –دقً  –يزكش انجحىس انشراعيخ  –نهًُبخ انشراعً 

ثيًُب  ، رى رقسيى عيُبد انفبصىنيب انخضزاء انً صًبَيخ عيُبد  .2006/2002،  2005/2006

يُذ خزوط انقزٌ يٍ انشهزح وحزً يزحهخ  ، انجسهخ انخضزاء انً عشز عيُبدقسًذ عيُبد 

 انغفبف والاصفزار.

 :فً الارًانُزبئظ انزً رى انحصىل عهيهب ويًكٍ ايغبس 

 وانجسهخ نقزوٌ انفبصىنيب والأسرق الأحًزوٌ الأخضز انىيكىٌ الأ رشداد قيى -1

  .عهً انزىانً يىو 33انً 6يٍ ويىو  31انً  10انخضزاء عُذ أعًبر يٍ 

انً  22رشداد انُست انًئىيخ نهًكىَبد انهىَيخ الأحًز ، الأخضز ، الأسرق يٍ   -2

% نقزوٌ انفبصىنيب عُذ 42انً  15.3% ويٍ 26.5انً  44.3% ويٍ 60.4

يىو عهً انزىانً . وثبنُسجخ نهجسهخ انخضزاء رشداد هذِ انقيى  31انً  10ر يٍ أعًب

% 22.40انً  15.22% ويٍ 61.52انً  41.14% ويٍ 51.26انً  26.62يٍ 

 يىو عهً انزىانً. 33انً  6نلأعًبر يٍ 

 و انهىٌ الأخضز و رىضح انعلاقخ ثيٍ قيًخ انهىٌ الأحًز رى اسزُزبط انًعبدلاد انزً  -3

 .الأسرق  كذانخ فً عًز انقزوٌ انهىٌ

 14 و 22رى رحذيذ انىقذ الأيضم نهحصبد عُذ يخانهىَ خصبئصهنطجقب نهذِ انذراسخ  -4

)عهً انجسهخ انخضزاء يُذ ظهىرهب يٍ انشهزح انفبصىنيب ونقزوٌ  رقزيجب يىو

%  33,45% و34,12يكىٌ انهىٌ الأحًز  َسجخ يزىسظ حيش عُذهب يكىٌانززريت( 

 %20,56% و 22,43، انهىٌ الأسرق  % 45,22% و 43,04ز انهىٌ الأخضو ،
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