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Abstract— A high quality cultivated rice seeds are very important for Malaysian paddy industry to ensure a high yield of paddy 
production. Certified seeds that are mixed with other varieties and unwanted seeds such as weedy rice are considered as poor quality 
and faced rejection during a quality inspection by the Department of Agriculture. To ensure the seeds are cleaned from any foreign 
seeds, it is very important to develop a low cost and simple mechanism to classify the seeds according to its varieties. The use of a 
flatbed scanner is one of the alternative techniques for image acquisition of the seeds varieties. This study was carried out to evaluate 
morphological features of local rice seed varieties developed for Malaysian rice industry using image processing techniques. Image of 
four seed varieties, mainly are MR219, MR220, MR263, and MR269 were acquired and extracted using a normal desktop flatbed 
scanner. A LabVIEW program was developed to extract four main morphology features which are length, width, aspect ratio and 
rectangular aspect ratio. The extracted data were analysed in terms of its spread and variability. One-way ANOVA was done to 
compare the means of the morphological features. Further t-test analyses were done to distinguish between two seed varieties based 
on the variation in the morphological features of the seed kernel. The results indicated that seed length parameter extracted from the 
image acquired by the flatbed scanner is significant to differentiate the cultivated rice seed except for MR269 and MR220. Seed width 
can be used as a parameter to distinguish MR269 and MR220 pair. Thus, a combination of morphological parameters is necessary to 
classify the cultivated rice seed. 
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I. INTRODUCTION 

The importance of Malaysian paddy seed production is 
reflected in the long-term plan of the seed industry 
development policies. The 4th National Agro Food Policy 
(NAP4) and Economic Transformation Programme (ETP) is 
expected to contribute about RM467 million GNI [1] to 
Malaysia. 

The use of cultivated rice seeds that are contaminated by 
the weedy rice is the main source of weedy rice infestation 
in the paddy field, besides the availability of weedy rice seed 
bank in the soil [2], [3]. Weedy rice infestation has resulted 
in high yield losses to the farmers. Because of the taxonomic 
and physiological similarities existence between weedy rice 
and cultivated rice seeds, the physical separation of weedy 
rice seeds during processing to meet the minimum Standard 
Jabatan Pertanian Malaysia (SJPM-2009) specifications of 
10 weedy rice seeds/kg of certified seeds has its limitation 
[4].  

The introduction of the indented cylinder in the seed 
processing line before packaging of the cultivated rice seeds 
still could not guarantee the compliance to the standards. 

According to the industry feedback, a strict adherent to the 
above standards with respect to maintaining the minimum 
level of weedy rice in a given seed lot could amount for the 
disqualification of the seed produced by the commercial 
producers.  

The Department of Agriculture (DOA) Malaysia is the 
agency that is entrusted to regulate and legalized the 
production of registered and certified paddy seeds in 
Malaysia through the Paddy Seedling Verification Scheme. 
A sample of seeds lot produced from private seed producers 
is sent to the Seed Testing Laboratory for verification before 
each of the seeds are released to the farmers.  

Currently, DOA as the main authorities in releasing 
certified rice seeds to the farmers on every planting season 
will conduct the inspection manually by visual inspecting on 
each seed from a sample taken from a 20 kg bag of rice 
seeds for each processing batch produced by the seeds 
producers. To fulfil the more urgent work in the Seed 
Testing Laboratory run by DOA, a more accurate 
identification system is needed to identify the unwanted rice 
seeds from the true cultivated seeds. Thus, a more innovative 
testing technique such as the use of image recognition 
techniques may have to be employed by the authorities to 
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improve the process of identification and verification of 
weedy rice seed beyond the current tedious physical 
approach.  

The usage of camera vision and image processing 
technique has been proven by other research works in 
identifying different varieties of rice seeds by having correct 
classification up to 99.99% [5]-[7]. Among the ASEAN 
countries, use of image processing in rice seed classification 
and identification research has increased. Reference [7] 
managed to classify six different rice seed varieties from 
Northern Vietnam by using simple features extracted from 
the image at an average accuracy of 90.54 %. Thailand has 
developed a computer system called Plant Seed Image 
Recognition System which can recognize a plant seed image 
by employing the Euclidean distance technique with a 
precision rate 95.1% for matching in training dataset [8]. 
Reference [9] has also developed an application using 
machine vision technique to assess paddy seed germination 
using images from a digital camera. For Malaysian seed 
industry, evaluation of the morphological features of five 
main weedy rice seed variants known as C1 (close panicle), 
C2 (partly short-awned, open panicle), C3 (close panicle), 
C4 (partly short-awned, close panicle) and C5 (partly long 
awned, close panicle) has been done [10]. The images were 
captured using a CCD camera system setup, and analyses 
have been done to distinguish between the weedy rice seed 
variants due to its similar morphology features. 

With the advancement of digital image and processing 
technique, it is necessary to find a low cost and affordable 
alternative in acquiring an image. The current technique 
requires a setup on the CCD camera or digital camera as 
carried out by previous studies [7]-[10]. 

Thus, the objective of this research is to develop a low 
cost and reliable methodology to extract morphology 
features of Malaysian cultivated rice seeds. Thus, in this 
research project, a flatbed scanner was used to replace an 
expensive CCD camera setup for image acquisition. 

II. MATERIAL AND METHOD 

A. Rice Seed Samples 

Four different varieties of local rice seeds namely MR219, 
MR220, MR263, and MR269 were used in the study. The 
rice seed varieties were purchased from local seed suppliers 
around Perlis, Malaysia. 100 seeds per variety were 
manually selected and cleaned from foreign matter such as 
dust, dirt, and stones. The seed samples were kept in an 
airtight container and maintained its moisture content at 11% 
for image acquisition.  

B. Experimental Setup and Image Acquisition 

A low cost and affordable technique by using a common 
multifunction printer-scanner were used in this study to 
acquire images of rice seed varieties as in Fig. 1. Rice seeds 
on a matrix of 4 by 5 were arranged on the scanner plate to 
capture 20 seeds per image as in Fig. 3. Fluorescent green 
color was used as a background of the image which provides 
the highest contrast between seed and the background. The 
image resolution was set to 600 dpi and saved in Joint 
Photographic Expert Group (JPEG) format. The acquired 

images were loaded to LabVIEW environment for further 
image processing and morphology extraction.  

 

 
Fig. 1  Experimental setup 

C. Image Processing 

LabVIEW (2012) software application was used for 
image processing and morphological features extraction [11]. 
Image processing used to enhance and convert rice seeds 
images into digital form before useful information can be 
extracted. 

LabVIEW programme for image processing was 
developed to extract morphology characteristics of the rice 
seed varieties. The programme was designed to meet 
specific requirements involving steps of the image 
processing and extraction of the parameters of the seed 
kernel. 

Fig. 2 shows the flow diagram of the image analysis 
starting from image acquisition from the library of the 
computer and ends with statistical analysis using ANOVA to 
differentiate the four seed varieties. The process flow for 
image processing in Fig. 1 is widely used in computer vision 
involving other applications such as textiles [12] and 
biomedical [13]. 

The rice seed image acquired from the scanner was loaded 
in LabVIEW programme developed for this study. The 
image was extracted by the red colour plane. Then the image 
was converted to grey scale image for further processing. 
Laplacian filters were used as edge enhancement. Then the 
image was the threshold to separate the seed kernel from the 
background as in Fig. 4. Dilation was performed to close 
contours of every seeds image [14]. Then the images were 
cleaned from noisy particles formed on the background 
image before filling the seed kernel pixels with binary 
number 1. After filling operation, the corresponding non-
zero pixel values were copied in the masking process to 
display the processed image (Fig. 5). The edge of the binary 
image was detected to acquire the values needed to compute 
each of the morphological features. 

D. Features Extraction 

The morphological features extracted from the individual 
seed kernel under the LabVIEW programme were length, 
width, rectangular aspect ratio and aspect ratio. These basic 
physical properties based on a grain size were selected as it 
represents the simplest features to be extracted from a single 
grain. Features for length and width extracted from single 
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seed kernel are as in Fig. 6. The aspect ratio features were 
derived from the extracted parameters for major axis length 
and minor axis length. Major axis length was the distance 
between the endpoints of the longest line that could be 
drawn through the seed. The minor axis length was the 
distance between the endpoints of the longest line that could 
be drawn through the seed while maintaining 
perpendicularity with the major axis. The definition for each 
parameter chosen for this study is as presented in Table 1 
[15]. 

 
 

 
 

Fig. 2  Flowchart of the image analysis 
 
 

 
Fig. 3 Example of rice seed image (MR219) acquired from the 
multifunction printer-scanner 

 

 
Fig. 4  Example of rice seeds image (MR219) after grayscale and threshold 
to separate from the background of the image 

 

 
Fig. 5  Example of rice seeds image (MR219) after masking operation 

 

TABLE I 
MORPHOLOGICAL FEATURES DESCRIPTION 

 

No Morphological 
Features Description 

1 Length (mm) 
The length of the rectangle 
bounding seed 

2 Width (mm) 
The width of the rectangle 
bounding seed 

3 
Rectangular aspect 
ratio 

Length/Width 

4 Aspect ratio 
Major Axis Length/Minor 
Axis Length 

Dilation, hole filling, small particle removal 
and erosion process  

 

Finding and labelling of the regions to get 
individual grain image 

Features extraction of the individual seed 
kernel for length, width, rectangular aspect 

ratio and aspect ratio 

Extracted information analyze in ANOVA to 
differentiate 4 seed varieties 

Image from library 

Thresholding 

Edge detection 

Convert to Gray levels with 255 pixels 

Edge enhancement 
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Fig. 6  Morphological features for a (length) and b (width) of a single seed 
kernel 

E. Data Analysis 

The morphology features were analysed on the 
distribution of the data through descriptive analysis and one-
way analysis of variance (ANOVA) to compare the means of 
each morphological characteristic between varieties of 
MR219, MR220, MR263, and MR269. To further analyse 
the significant difference of each variety, t-test analysis was 
conducted between the varieties. The significant levels of the 
analyses were established at 95%. 

III.  RESULTS AND DISCUSSION 

Data from image processing was collected for the 
morphology parameter such as length, width, rectangular 
aspect ratio and aspect ratio. 

A. Descriptive Analysis of the Extracted Features from 
Image Processing 

Morphology features extracted from the image 
processing technique were analysed in terms of its mean, 
median, range and interquartile range as tabulated in Table 2 
to Table 5 for each of the morphological features. Box plot 
analysis was constructed to look at the variability of the data 
distribution pattern on each of the features.  

Fig. 7 shows normal distribution of the seed length 
acquired from the image processing technique. The median 
length of MR220 is greater than the median of other seed 
varieties. MR219 shows the lowest median length as 
compared to MR220, MR263, and MR269. MR263 has 
wider spread as compared to other seed varieties with the 
highest interquartile range of 0.70 mm. MR269 length data 
has high variability with overall range (2.45 mm) greater 
than other seed varieties. The small interquartile range was 
observed and thus showing that 50% of the data is more 
similar in the center of the data sets with the lowest 0.38 mm 
(MR219). 

MR220 average seed’s length is 10.82 ± 0.35 mm while 
the average of MR219 seed’s length is 9.99 ± 0.32 mm 
similar to the average seed length acquired from [16]. 
Reference [16] reported the average seed length for MR219 
and MR220 were 10.36 ± 0.32 mm and 10.39 ± 0.19 mm, 
respectively when acquired manually. 

It is known that MR220 is a sister line to MR 219 with 
advantage to MR220 in terms of higher seed’s length and 
width, and higher seed’s weight. MR220 seeds are slenderer 
and categorized as a long grain kernel as compared to 
MR219. 

TABLE II 
DESCRIPTIVE STATISTICS FOR LENGTH  

 

Parameter MR219 MR220 MR263 MR269 
Mean (mm) 9.99 10.82 10.50 10.78 
Median 
(mm) 

9.97 10.86 10.52 10.79 

Interquartile 
Range (mm) 

0.38 0.52 0.70 0.52 

Range (mm) 1.43 1.64 2.28 2.45 

 
Fig. 7  Box plot analysis for length 

 
Fig. 8 displays the normally distributed data of the seed’s 

width. The highest median width is MR269 (2.99 mm), and 
the lowest median is MR219 (2.88 mm). All the four 
varieties show almost similar width with the highest 
variability range was 1.8 mm for MR263 (Table 3). The 
lowest interquartile range is 0.20 mm for MR220, thus 
showing 50% of the data is more similar in the center of the 
dataset. 

TABLE III 
DESCRIPTIVE STATISTICS FOR WIDTH  

 

Parameter MR219 MR220 MR263 MR269 
Mean (mm) 2.97 2.86 3.02 3.03 
Median (mm) 2.93 2.88 2.93 2.99 

Interquartile 
Range (mm) 

0.25 0.20 0.29 0.25 

Range (mm) 1.42 1.44 1.80 1.29 

 

 
Fig. 8  Box plot analysis for width  

 
The average width acquired from the image was slightly 

higher from the actual values from [16] for MR219 (2.97 ± 
0.25 mm) and MR220 (2.86 ± 0.18 mm). Reference [16] 
found that the average width for MR219 and MR220 when 
manually sampled were 2.46 ± 0.12 mm and 2.50 ± 0.08 mm, 
respectively. 

Fig. 9 shows the rectangular aspect ratio of the seeds as 
calculated from the length and width of the acquired seed 
images. The data in Table 4 shows a normal distribution 
with maximum variability 1.71 mm for MR269. The median 
rectangular aspect ratio was similar for all seed varieties 
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with the highest 3.51 mm (MR220) and the lowest 3.34 mm 
(MR263). The small interquartile range can be observed 
showing 50% of the datasets are consistent to the center with 
the lowest 0.25 mm (MR219).  

 
Fig. 9  Box plot analysis for rectangular aspect ratio 

TABLE IV 
DESCRIPTIVE STATISTICS FOR RECTANGULAR ASPECT RATIO 

Parameter MR219 MR220 MR263 MR269 
Mean (mm) 3.40 3.52 3.34 3.46 
Median (mm) 3.43 3.51 3.34 3.44 
Interquartile 
Range (mm) 

0.25 0.26 0.33 0.33 

Range (mm) 1.59 1.55 1.59 1.71 
 
Fig. 10 shows the distribution of datasets for aspect ratio. 

Aspect ratio is a measurement of the major axis length 
divided to minor axis length acquired from the image of the 
seeds. The major and minor axis length was extracted from 
the image pixel according to [17]. Similar median aspect 
ratio was observed in the datasets which fall between 3.34 to 
3.36 mm as in Table 5. MR269 indicates higher variability 
with a range of 1.93 mm in comparison to MR220 which 
less varied with a range of 1.05 mm. The data was consistent 
at the center of 50% with small interquartile range was 
observed between 0.25 to 0.33 mm. 

 
Fig. 10  Box plot analysis for aspect ratio 

 
Table 6 shows the results of one-way ANOVA to 

compare the means of morphological features of the rice 
seed varieties of MR219, MR220, MR263, and MR269. The 
one-way ANOVA revealed that there was a significant 
difference among the varieties in terms of its length, width 

and rectangular aspect ratio. Aspect ratio found to be not 
significant to differentiate the varieties of the rice seeds. 

TABLE V 
DESCRIPTIVE STATISTICS FOR ASPECT RATIO 

 

Parameter MR219 MR220 MR263 MR269 
Mean (mm) 3.40 3.39 3.35 3.40 
Median (mm) 3.36 3.36 3.34 3.34 

Interquartile 
Range (mm) 

0.25 0.26 0.33 0.33 

Range (mm) 1.28 1.05 1.19 1.93 

TABLE VI 
ONE-WAY ANOVA  TO COMPARE THE MEANS OF MORPHOLOGICAL 

CHARACTERISTICS OF RICE SEED VARIETIES 
 

Morphological 
Characteristics SS df MS F P value 

Length 43.09 3 14.37 83.98 4.57E-42 

Width 1.68 3 0.56 10.38 1.38E-6 

Rectangular 
Aspect Ratio 

1.64 3 0.55 7.99 3.5E-5 

Aspect Ratio 0.20 3 0.07 1.39 0.25 

 
Table 7 shows the comparison of the actual mean values 

between two rice seed varieties in relation to its variation in 
the morphological features using Students' t-test analysis. P-
value higher than 0.05 at 95% confidence level, indicates 
that there are no significant differences between the two rice 
seed varieties.  

Comparison of MR220-MR269 seed varieties revealed to 
be the most insignificant pair to be differentiated according 
to seed length, rectangular aspect ratio, and aspect ratio. 
Only width parameter has a significant difference in terms of 
the morphology of the two varieties. Meanwhile, MR219-
MR263 pair has similar mean values for width and aspect 
ratio of the seed kernel. MR263-MR269 pair indicates that 
width and rectangular aspect ratio is insignificant to 
differentiate the two seed varieties while MR219-MR269 
pair is insignificant differences in the mean values of seed 
rectangular aspect ratio and aspect ratio.  

Table 7 revealed that rectangular aspect ratio and aspect 
ratio parameters to be insignificant to differentiate the rice 
seeds varieties. Seed length can be used as a simple 
parameter to distinguish seeds variety except for MR269 and 
MR220. These varieties can be distinguished by means of 
the seed width. 

The insignificant differences in the mean values of the 
morphological parameters indicate that one morphological 
parameter is insufficient to distinguish between seed 
varieties, as found in similar studies [10]. Combination of 
many other morphological parameters such as major axis 
length, minor axis length, area and thinness ratio can be 
considered for further classification of the seed varieties to 
achieve higher accuracy in classification. 

IV.  CONCLUSION 

The morphological features used in this study were 
extracted through LabVIEW program specifically designed 
for this study. It was proven that seed images acquired 
through the use of a low-cost multifunction flatbed scanner 
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could be used for image processing in the extraction of four 
simple morphology features of the rice seed varieties. 

Data distribution for the extracted features such as length 
and width using image acquired from the flatbed scanner 
were in agreement to the manual acquisition of the data from 
the previous study. Comparison of the overall means of the 
parameters concluded that the aspect ratio parameter is 
insignificant to differentiate the seed kernel varieties. Further 
analyses for each pair of the seed varieties found that single 
parameter is not adequate to classify the seed varieties. Seed 
length is the most significant parameter in this report to 

distinguish the seed varieties except for pair MR220-MR269 
since it has similar means value. It is highly recommended to 
extract more information other than morphology in order to 
achieve higher seed classification in future. 
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TABLE VII 
 T-TEST OF  MORPHOLOGICAL CHARACTERISTICS FOR EACH RICE SEED VARIETIES 

 

Morphological Characteristics 

R
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e 
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d 
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tie

s 

Groups 

Rice Seed Varieties 
P-Value 

MR219 MR220 MR263 MR269 

Length (mm) MR219 1 0.000 0.000 0.000 
MR220  1 0.000 0.391 
MR263   1 0.000 
MR269     1 

Width (mm) MR219 1 0.001 0.198 0.046 
MR220   1 0.000 0.000 
MR263     1 0.778 
MR269       1 

Rectangular Aspect Ratio MR219 1 0.711 0.040 0.960 
MR220   1 0.082 0.796 
MR263     1 0.134 
MR269       1 

Aspect Ratio MR219 1 0.001 0.126 0.172 
MR220   1 0.000 0.104 
MR263     1 0.005 
MR269       1 
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