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Abstraction 

 

This paper aims at review of seed germination and vigor methods using image 

processing. Computer supported image analysis techniques have been recently 

developed in monitoring seed growth. Their integration test becomes a retaliate to 
describe germination performance of a seed sample with accuracy and as led to the 

development of automated seed quality test.The limitations of performing A vigor test 

manually, which are 1. Results of a vigor test may vary from laboratory because of 

the subjective nature of many vigor tests and 2. Most of the vigor tests take excessive 
time to acquire results, can be addressed by designing software that measures the seed 

links represented by a digital image computes the vigor index from those 

measurements few of the theories relating seed germination and vigor are mentioned 

and are classified into several groups based on their methodologies. 
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Introduction 

The study of rice which is one of the most important food products in the world varies 

based on the seed verities. The verities of seeds can be broadly classified in three 
categories are “Breeders Seeds, Foundation Seeds and Certified Seeds”.The research 

institute provides breeders seeds to start seeds production. The private companies 

dealing with seeds buy these a verity of seeds from the research institute and hold the 

responsibility to multiply for being used by more customers; they also multiply the 
foundations seeds with the assistance farmers to produce certified seeds which in turn 
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are sold in the market to farmers. Good seeds are those which are uniform in size, free 
from all diseases and guarantee more than 80% germination. 

Seed testing is the process, by which we measure the viability and all the physical 

factors that regulate the use and maintenances of seeds in many instances, apparently 
equal quality of seeds as indicated by germination percentage will produce largely 

different responses in field emergence. Therefore performing vigor test is required in 

order to find the vigor of a seeds. Germination test and vigor test on seeds are 

performed in tradition methodologies to determine deterioration of seeds samples. 

 

 

Seed Germination 

Germination is outlined because the look and development from the seeds embryo of 
these essential structures which, for the seeds in question, are indicative of the ability 

to produce a normal plant under favorable conditions. 

Seeds can be germinated on various media. Sand and potting mixtures, soil, and 

various papers blue blotters, white blotters, or crepe-cellulose papers. 
At the end of the test period, seedlings can be evaluated and categorized as follows: 

Normal: Seedlings those posses essential structures those of their ability to produce 

useful mature plants, such favorable field conditions. 

Abnormal: Seedlings that demonstrate some form of growth but have insufficient 
plant structures to produce useful healthy plant such as missing roots or shoots. 

Fresh Seeds: Seeds that have failed to germinate but have imbibed water. They appear 

firm fresh, fresh and capable of germination, but remain inactive. 

Dormant Seeds: Viable seeds (other than hard seeds) that fail to germinate when 
given the prescribed or recommended germination conditions 

Hard Seeds: Seeds that is still tedious at the end of the prescribed test period, because 

their seeds coats are resistant to water. 

Dead Seeds: Seeds that cannot manufacture any part of a seedling. 
Seed Vigor: The International Seed Test Association (ISTA) defines seed vigor as the 

some of those seed properties which determine the possible for fast, uniform 

appearance and development of traditional seedling under a wide range of field 

conditions. Seed vigor test reveals the ability of a seed to withstand verity of deferent 
factors. This is done by introducing seeds to a stressful environment unfavorable to 

seedling development such as exposing it to cold or warm climate, or combination of 

either high wetness and high temperatures, or heavy moisture at low temperatures. 

Vigor loss is due mainly to seed fall and aging, which starts as soon as the seed 
becomes physiologically mature. 

Methods of measuring seeds vigor test. Vigor tests in general measure are 

(i)  Germination of method of normal seedlings after imposition of stress such as 

cold or accelerated aging. 
(ii)  Biochemical tests – such as tetrazolium or electrolyte conductivity. 

(iii)  Seedling growth 
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However a vigor test cannot replace test rather supplements it with more information 
about seed quality. These processes are going in effective way by using digital image 

processing. The various results obtained by different authors discussed in this paper. 

 

S.N

o 

Topic Author(s) & 

Year of 

Publishing 

Parameter Methods Varity of 

Seeds 

Accurac

y 

1 Classification 

of Basmati 
Rice Grain 

Variety using 

Image 

Processing 
and Principal 

Component 

Analysis 

Rubi Kambo, 

Amit 
Yerpude, 

2014 

major axis, 

minor axis, 
Eccentricity, 

Perimeter 

 

Principal 

Component 
Analysis 

(PCA), 

Morphologica

l Feature 
Extraction 

using 

MATLAB 

7.7.0 

Classic(100

% basmati), 
Rozana, 

Mini(50% 

basmati) 

79% 

2 Evaluation of 

Texture and 

Shape 

Features for 
Classification 

of Four Paddy 

Varieties 

Archana 

Chaugule 

and Suresh 

N. Mali, 
2014 

texture and 

shape 

Texture 

Features 

Extraction, 

Shape 
Features 

Extraction, 

texture- -
shape 

features, 

Artificial 
neural 

network 

(ANN) 

classifier 

Karjat-

6(K6), 

Ratnagiri-

2(R2), 
Ratnagiri-

4(R4), and 

Ratnagiri-

24(R24) 

85.96% 

3 Discriminatio

n of some 

cultivars of 

durum wheat 
(Triticum 

durum Desf.) 

using image 

analysis 

Leila 

Farahani, 

2012 

Area, Aspect 

ratio, 

Compactness, 

Convex Area, 
Equivalent 

Diameter, 

Extent, Feret 

Diameter, 
Major Axis, 

Minor Axis, 

Perimeter, 

Roundness 

SAS 

procedure 

STEPDISC 

analysis, SAS 
procedure 

DISCRIM 

showa, Altar 

84, Altar 84-

3, Dipper 

and Bushen 

67.66% 
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4 Comparison 
of two neural 

network 

architectures 

for 
classification 

of singulated 

cereal grains 

N.S. Visen, 
D.S. Jayas, J. 

Paliwal, and 

N.D.G. 

White, 2004 

size, shape 
and colour 

Image 
acquisition 

and feature 

extraction, 

BPN and 
SPNN 

classifiers 

barley, 
Canada 

Western 

Amber 

Durum 
(CWAD) 

wheat, 

Canada 

Western Red 
Spring 

(CWRS) 

wheat, oats, 

and rye 

95.5% 

5 Classification 

of cereal 

grains 

using a 
flatbed 

scanner 

J. Paliwal, 

M.S. Borhan 

and D.S. 

Jayas, 2004 

morphologica

l, color,  

and texture 

machine-

vision system 

(MVS), 

flatbed 
scanner 

barley, 

Canada 

Western 

Amber 
Durum 

(CWAD) 

wheat, 

Canada 
Western Red 

Spring 

(CWRS) 

wheat, oats, 
and rye 

98% 

6 Discriminatio

n of Wheat 

and 
Nonwheat 

Components 

in Grain 

Samples by 
Image 

Analysis 

I. ZAYAS, 

Y. 

POMERANZ
, and F. S. 

LAI, 1989 

color, size, 

shape, and 

texture. 

STEPDISC 

procedure 

(SAS), MDA-
SAS 

(DISCRIM 

procedure), 

CANDISC 
(SAS) 

wild 

buckwheat, 

chess,  
velvetleaf, 

and vetch 

82% 

 

Fig. 1 Comparison of Various Classifications of Seeds using Digital Image 

Processing 

 

 

Rubi Kambo, Amit Yerpude [1] developed a classification of Basmati grain variety 
using Image processing and principal component analysis. This paper proposed a new 

principal component analysis based approach for classification of different variety of 

basmati rice and the purpose is to reduce the large dimensionality of the data space to 

the smaller intrinsic dimensionality of feature space which is needed to describe the 
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data economically. Algorithms were developed in windows environment using 
MATLAB 7.7.0 programming language to extract. The accuracy of proposed 

algorithm for the overall accuracy of basmati rice is 79% morphological features of 

individual basmati rice grains. 
Archana Chaugule and Suresh N.Mali[2] did research to classify the four varieties of 

paddy seeds based on the texture and shape features using the commonly used neural 

network architecture for ceral grain classification. The texture, shape, and texture 

shape features were extracted from images of individual grains and the same were 
assessed for classification of grains. The accuracy is 82.61%, 88.00%, and 87.27% 

with texture, shape, and texture-n-shape features respectively. 

Leila Farahani [3] did research work discrimination of some cultivars of durum wheat 

(Triticum durum Desf.) using image analysis. This research extracted the 11 
morphological features were used to test the accuracy of classification model. The 

overall accuracy of 67.66% was achieved in this part. This research demonstrated that 

morphological feature analysis could be used for differentiating durum wheat 

cultivars. Future studies will explore the utility of more features such as invariant 
moments, free man chain codes and development of neural network methods such as 

self-organizing map (SOM) or support vector machines (SVM) for real-time 

application. 

N.S. Visen1 et al. [4] projected a picture analysis system of bulk grain samples using 
neural networks. Distinguishing rice seeds varieties using neural network and image 

process was projected by LIU zhao-yan et al.. They used a digital image analysis 

algorithm based on color and morphological features of rice seeds. The accuracy of 

proposed algorithm for the overall accuracy of rice seed is 95.5%. 
J. Paliwal et al. [5] did research work of Classification of cereal grains using a flatbed 

scanner.In this paper shows for an inexpensive machine-vision system (MVS) to 

identify and classify cereal grains, a flatbed scanner was used and its concert was 

calculated. Classification accuracies in excess of 99% were obtained using a set of 10 
color and textural features for bulk samples. For single kernel images, a set of at least 

30 features (morphological, color, and textural) was required to achieve similar 

classification accuracies. Classification accuracies are varied between ninety six and 

ninety nine percentage. 
Zayas et al. [6] did research work of Discrimination of Wheat and Nonwheat 

Components in Grain Samples by Image Analysis. They presented two methods, 

multivariate discriminate and a structural prototype method for pattern recognition. 

The overall accuracies are 82%. 

 

 

RESULT AND DISCUSSION 

According to the above reviews various research scholars followed various techniques 
to classify the seeds and came to better results. Among above methods like Texture 

Features Extraction, Shape Features Extraction, texture-n-shape features, Artificial 

neural network (ANN) classifier, came with an accuracy of 85.96% which gave an 

adequate method to classify the paddy seeds when compare to Principal Component 
Analysis (PCA), finding in his research paper. For the ceral grain classification 
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machine-vision system (MVS), flatbed scanner findings gave an accuracy percentage 
of 98. 

 

 
 

Fig. 2 Showing Overall and individual Accuracy Achieved for Classification of 

Paddy Seeds Sample. 

 

 

CONCLUSION 
The wide-ranging kind of applications on the topic of counting objects in digital 

images makes it troublesome for somebody to prospect all possible useful ideas 

present within the literature, which may cause potential solutions for problematic 

problems to be missed. During this context, this paper tried to present a 
comprehensive survey on the topic, aiming at being a start line for those conducting 

analysis on the problem. As a result of the big range of references, the descriptions 

area unit short, providing a quick outline of the ideas underlying each of the solutions. 

Several papers on the topic could not be included in order to keep the paper length 
under control the papers were select on contemplate the biggest range of various 

issues as potential. Review of this paper concluded that the best method is cereal grain 

classification machine-vision system (MVS), flatbed scanner findings gave an 

accuracy percentage of 98. 
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