
International Journal of Mechanical And Production Engineering, ISSN(p): 2320-2092, ISSN(e): 2321-2071 
Volume- 6, Issue-1, Jan.-2018, http://iraj.in 

Comparison of the Ability to Evaluation of “Monthong” durian Maturity using Color Value from Spectrometer and Image Processing 
 

19 

COMPARISON OF THE ABILITY TO EVALUATION OF 
“MONTHONG” DURIAN MATURITY USING COLOR VALUE FROM 

SPECTROMETER AND IMAGE PROCESSING 
 

1TEERAWAT CHUENATSADONGKOT, 2TAWARAT TREEAMNUK, 3KRAWEE TREEAMNUK 
 

1,3School of Mechanical Engineering, Suranaree University of Technology, Nakhon Ratchasima, Thailand 
2 School of Agricultural Engineering, Suranaree University of Technology, Nakhon Ratchasima, Thailand 

E-mail: 1Kob3435@gmail.com,2tawarat@sut.ac.th,3krawee@sut.ac.th 
 
 
Abstract - Color is an important parameter for evaluating the quality of durian. The uneven skin of durian is difficult to 
measure with normal color instrument. Therefore, the aim of this research was to application of image processing analysis 
for measure spine tip color of “Monthong” durian and then apply to evaluate maturity. Color value of the spine tip of durian 
from image processing and spectrometer were investigated for classification of maturity. The maturity classification was 
divided into 8 levels i.e. 100 105 110 115 120 125 130 and 135 days after bloom. The results indicate that classification of 
durian by color value from spectrometer and image processing analysis give the correct classification of 80.4% and 78.6%, 
respectively. 
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I. INTRODUCTION 
 
Durian is most important tropical fruits and export of 
durian from Thailand is the largest proportion of 
production. However, when the harvest season of the 
durian production in the current still having problems 
regarding out of quality. The problem with immature 
durian fruits is that the prematurely-cut durians will 
not be sweet and not as delicious even if they become 
ripe later. Thai durians are considered as the best in 
the world but, at the same time, immature durians are 
destroying the reputation of Thai durians. 
 
It is important to classify immature of durian from 
mature of durian. There are many non-destructive 
techniques for maturity classification, such as 
maturity evaluation of durians based on resonant 
frequency. The stem tapping sound is used for 
evaluation, the fruits were tapped and the generated 
sound was sensed by the resonant frequency 
measuring device. This approach has the advantage of 
having fast processing but the result is also less 
accurate [1]. Measurements of frequency response to 
ultrasonic related with chemical properties and 
physical properties. This technique has the advantage 
of the result high accuracy but the machine a limit on 
the large size [2]. A microwave technique for 
maturity determination of durian, this non-destructive 
technique shows great promise for maturity 
determination of durian but this technique has 
limitations on the size of the machine as well [3]. 
 
The methods mentioned above it can be seen the 
problem about the instrument and tool that high cost 
and large. Another problem is found with the surface 
peel of the durian, which has a more thorn is barrier 
to measure with standard instrument.So, there is the 
innovation and develop the non-destructive 
techniques to solve these problems. This technique is 

called image processing technique. The advantages of 
this technique are rapid processing, low cost and 
solve a problem of uneven surface of material [4]. In 
the currently, the image processing technique is used 
for evaluating the quality of product. Yam and 
Papadakis[5] evaluate the quality of pizza baked by 
microwave oven with image processing analysis. The 
method allows measurements and analysis of the 
color of food surfaces that are adequate for food 
engineering research. Although, it is not yet 
replacement for sophisticated color instruments, it is 
an attractive alternative due to its simplicity, 
versatility, and low cost. Thammabhutraand 
Wattanavichean[6] analysis of durian maturation 
using image processing of fruit stem. It was found 
that the processing of measurement time was 
approximate 15 sec/image. Show that the image 
processing technique has results in the rapid 
processing, but the accuracy of the inspection is not 
quite high because of the size of the stem also 
depends on the environment that affects growth. 
 
Color is one of variables that have a relationship with 
the maturity of many agricultural products. Jha et 
al.[7] used color to evaluate the ripening stage of 
mango. where on the basis of total soluble solids, a 
mango maturity index was predicted by a multiple 
linear regression model on the values ofcolor (Hunter 
L a b)using a spectrometer to measure the color 
values. For evaluating maturity of durian 
“Monthong” variety Timkhum and 
Terdwongworakul[8] was used non-destructive of 
spectrometer to classify 5 stages of maturity with 
total accuracy of 94.7%. They found that the color of 
spine tip of durian peel has relation with maturity. 
Therefore, the objective of this research was to 
application of image processing analysis for measure 
spine tip color of durian and then apply to evaluate 
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durian maturity and compares with the classification 
by color value from spectrometer. 
 
II. MATERIAL AND METHOD 
 
A. Durian samples 
“Montong” durians in an orchard in Rayong province 
were tagged when blossom for tracking days after 
bloom. A set of 20 fruits was randomly harvested 
each week starting from 100 to 135 days after bloom 
(DAB) covering 8 levels of maturity (100, 105, 110, 
115, 120, 125, 130 and 135 DAB). Immediately after 
harvest, all samples were transported to the air-
conditioned room where were kept at approximately 
25ºC overnight prior to further measurements. 
 
B. Assessment of dry matter 
Dry matter of the durian pulp was employed as a 
standard index of maturity [9]. To determine the dry 
matter, the pulp was taken from the middle segments 
of every locules, cut into small pieces, and thoroughly 
mixed. A sample of about 20 g of the mixed pulp was 
dried in a hot air oven at 70ºC for 48 h. The of dry 
matter percentage (%DM) could be estimated by (1). 
 

2

1

% 100
 

  
 

wDM x
w    (1) 

 
%DM = The dry matter percentage (%) 
W1 = the original mass of the pulp (g)  
W2 = the dried mass(g) 
 
C. Color values from spectrometer 
Measurement of Durian peel color value. It is 
measured at the end of spine. The measuring device 
consists of: (1)Light source DH-2000(2) OCEAN 
USB2000+UV/VIS Spectrometer (3) (QR200-7-VIS-
NIR Reflection Probes) (4) Polytetrafluoroethylene 
(Teflon) (5) Software spectra suite. The color value 
was conducted on three adjacent spines located in the 
middle part of the selected locule. Three fertile 
locules of each fruit, which were the locules that 
appeared fully filled along the length of the fruit were 
measured. The average of nine position of each fruit 
was subsequently submitted for multivariate data 
analysis shown in Fig. 1.  
 
The human vision of the color of the object. It's a 
different vision. Color measurement devices have 
been developed to reduce errors due to light source 
and observer. Organizations that play an important 
role in defining the standard color is Commission 
Internationale de l'Éclairage (CIE). The three 
coordinates of CIELAB represent the lightness of the 
color (L* = 0 yields black and L* = 100 indicates 
diffuse white; specular white may be higher), its 
position between red/magenta and green (a*, negative 
values indicate green while positive values indicate 
magenta) and its position between yellow and blue 

(b*, negative values indicate blue and positive values 
indicate yellow). The asterisk (*) after L, a and b are 
pronounced star and are part of the full name, since 
they represent L*, a* and b*, to distinguish them 
from Hunter's L, a, and b. 

 

 
Figure1: Implement of color measurement system of the spline 

of durian [8]. 
 
D. Color values from image processing 
Composition of photography will be the same every 
time take a photo. Each fruit of durian was positioned 
inside a box with black lining with two Ralight lamp 
(D65/18 W, 36 cm long) which is the standard lamp 
for ISO 3664: 2016 color detection were situated 35 
cm above the sample and at an angle of 45° to the 
sample(Fig.2). The digital camera (Fuji X-A2) which 
was located vertically over the durian fruit of 30 cm. 
Images were taken using the following camera 
settings: f = 4.5 and speed 1/85, no zoom, no flash, 
resolution (4896x 2760) pixels, and the image file is 
saved as JPEG format.Additionally, light diffusers 
covering each lamp and electronic ballast assured a 
uniform illumination system[10].The image obtained 
from the digital camera shown in Fig. 3. 
 
The durian photos were analyzed as RGB  values 
with the ImageJ software. However, in food research, 
color is frequently represented using the L*a*b* 
color space. The process of converting the color 
values from the RGB to L*a*b *unit. The conversion 
process from RGB to L * a * b * has three steps: 
 
1) The nonlinear RGB values are transformed to 
linear sRGBvalues by (2),(3) 

255
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2)  The sRGB values are converted to the CIE XYZ 
system by (4) 
 

0.4124564 0.3575761 0.1804375
100 0.2126729 0.7151522 0.0721750  

0.0193339 0.1191920 0.9503041

     
            
          

X r
Y g
Z b

(4) 

 
3)  The CIE XYZ are converted to the CIELAB 
system by (5),(6) 
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Calculate the Hue angle, therefore the equation (7). 
 

1 *tan
*

    
 

bHue
a

   (7) 

 

 
Figure2:light control unit for use in photography. 

 

 
Figure 3:Durian photos the images taken within the light 

control. 

E. Comparison color value 
At present, the device used to measure the color of 
the object has been developed. Each devices has 
different performance. There is a comparison in each 
of the method that the most effective way to measure. 
Since this study measured the color of durian peel by 
two methods, the spectrometer and the image 
processing. Therefore, the two methods of color 
measurement are compared in terms of precision and 
accuracy of the model for predicts the age of durian. 
 
F. Statistical analyses 
Acquired L*, a*, and b* values were imported to MS-
excel software from the devices and then to the SPSS 
statistics software (IBM Corporation, Armonk, New 
York, United States, version 22) a statistical software 
package, for multivariate calibration. The maturity of 
durian was calculated using %DM from all 160 
samples. They are classified of 8 levels of durian 
maturity i.e. 100 105 110 115 120 125 130 and 135 
days after bloom by reference to standard %DM [11]. 
The performance of the models was validated on the 
prediction set by comparison of the measured values 
with the estimated values from the model. The 
statistics for assessment of performance consisted of 
the correlation coefficient of prediction and the root 
mean square error of prediction. 
 
III. RESULT AND DISCUSSION 
 
A. Change in dry matter with maturity stage 
The %DM Relative to day after bloom is a 
pronounced trend.The %DM increased with an 
increase in day after bloom as shown in Fig. 4. In 
practice, durian with a minimum stage of 
maturityshould contain at least 32 %DMfor suitable 
durian for harvesting. From as Fig. 4, it was found 
that since the age of 125 day after bloom has been 
shown to have the %DM of more than 32 [12]. 
 

 
 

Figure 4: The relationships between the days after bloom and 
the property values Dry matter. 
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B. Change in color value  
The results from the color value by image processing 
analysis and by spectrometer show the correlation 
between color values L* a* b* and Hue with day after 
bloom as shown in Fig. 5 (a) (b) (c) (d).Display the 
measured value from the average of spine tip in each 
result.It was found that the color value was measured 
at the spine tip correlate with day after bloom, L* b* 
and Hue angle have a very good correlate with the 
day after bloom. L* tends to decrease when the value 
of days after bloom increases (Figure 5 (a)). b* tends 
to increase when the value of days after bloom 
increases (Figure 5 (c)). However, when considering 
the a* value, Itcannot be determined whether the a* 
values correlate with the day after bloom in any 
direction (Figure 6 (b)). Finally, the Hue angle value 
is likely to increase with the number of days after 
bloom (Figure 5 (d))  
 
C. Classification of durian maturity 
The discriminant analysis was used to discrimination 
the durian into 8 levels(100-135 DAB). Analyzes 
were classify for the durian group by means of the 
discriminant analysis. The variables that could 
classify the durian range were L* b* and Hue angle. 
Classification of durian by spectrometer give the 
correct classification of 80.4%, as shown in Table 1. 
And classification of durian by the image processing 
analysis give the correct classification of 78.6%, as 
shown in Table 2. The result of group classification 
using spectrometer will be more accuracy than the 
image processing. Considering Fig. 5, it can be seen 
that the color values from spectrometer were 
correlated with day after bloom, the graph has a linear 
tendency more than a graph that shows the correlation 
between the color values from the image processing 
and the day after bloom. As a result, group classified 
by spectrometer is more accurate than classification 
by image processing, which the difference of 
accuracy just only 2.73%. When focus of equipment, 
tool and instrument indicate that color value from 
image processing is very cheaper than spectrometer 
and this technique can be application to machine or 
tool for separate of immature from mature durian. 
Modeling predicts maturation of durian by linear 
regression. Using spectrometer to prediction model 
for the day after bloom. The equation has reliability 
(R2) of 0.913 with the predicted standard error (SEP) 
of 2.87361 (Table 3). When using image processing 
to prediction model for the day after bloom. The 
equation has reliability (R2) of 0.906 with the 
predicted standard error (SEP) of 3.06749 (Table 3). 
Therefore, image processing is a potential method for 
classify the maturity of durian. Therefore, it is 
necessary to study the effect of harvesting time on the 
color changes at the spine tip and data analysis 
technique to get more accuracy prediction model. 
 

 

 

 

 
Figure5:The relationships between color value (a) L*,  (b) a*, 

(c) b*, (d) Hue angle 
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Table 1 Classification Results from spectrometer. 
 

Table 2 Classification Results from image processing. 
 

Table 3 Linear regression for evaluate day after bloom from 
spectrometer and image processing. 

 
CONCLUSION 
 
Classification to divide the durian into 8 levels of 
durian maturity i.e. 100 105 110 115 120 125 130 
and 135 days after bloom. The result of group 
classification using color value from spectrometer 
more accuracy than classification by image 
processing 2.73%. The classification by color value 
from spectrometer and image processing have the 
correct classification of 80.4% and 78.6%, 
respectively. 
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STAGE Classified Group (%) Total 

 
100 105 110 115 120 125 130 135 

 100 76.1 16.5 7.4 0 0 0 0 0 100.0 
105 14.3 75.4 10.3 0 0 0 0 0 100.0 
110 0 7.2 81.7 11.1 0 0 0 0 100.0 
115 0 3.4 7.3 75.9 13.4 0 0 0 100.0 
120 0 0 0.6 10.1 77.6 10.9 0.8 0 100.0 
125 0 0 0 0 6.2 76.3 14.2 3.3 100.0 
130 0 0 0 0 0 6.9 83.4 9.7 100.0 
135 0 0 0 0 0 4.1 11.3 84.6 100.0 

Total correctly classified group (%)                                    80.4 

STAGE Classified Group (%) Total 

 
100 105 110 115 120 125 130 135 

 100 74.4 20.8 4.8 0 0 0 0 0 100.0 
105 15.2 72.6 12.2 0 0 0 0 0 100.0 
110 0 10.7 69.8 19.5 0 0 0 0 100.0 
115 0 0 12.4 78.9 5.5 3.2 0 0 100.0 
120 0 0 0 6.8 68.4 24.8 0.6 0 100.0 
125 0 0 0 0 20.0 72.1 7.9 0 100.0 
130 0 0 0 0 0 5.9 80.3 13.8 100.0 
135 0 0 0 0 0 1.1 15.0 83.9 100.0 

Total correctly classified group (%)                                    78.6 

METHOD R R2 SEP 
Spectrometer 0.956 0.913 2.87361 
Image processing 0.952 0.906 3.06749 


