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Abstract-This paper provides a brief introduction and some observation that derive the advantages of a network 
supervision and machine vision based system that as the name suggests uses machine vision with a segmentation 
algorithm to show the effect that it can have if it replaces the existing PID based control systems in the feed 
industry. We discuss its requirement and the process in some detail here. 
Keywords-MVBN, controller, stability, control system

 
 
Introduction 
 
Agriculture, animal husbandry and poultry 
industry play a crucial role in China's 
economy and most of the raw materials for 
the breeding industry, is provided by the 
feeding industry [1-6]. 
Hoop Standard Granulator is equipment 
which controls the amount of feeding vol 
and temperature [7-8]. It consists of a ‘uI’ 
feed. volume, ‘uT’ vol of water vapour, ‘yI’ 
Imm A(mm=main,motor), ‘yT’ is o/p temp’ 
from the granulator, ‘Kc1 ( s )’ changes 
current and ‘Kc2’ ( s ) changes temp, when 
the hoope enter the feeder the steam is 
released by the steamer and the temperature 
changer set the temp , to start the formation 
of granules, with various input feed material 
diff type of granules can be formed together 
and o/p being analyzed,with the use of 
conventional PID quality of the feed can’t 
be observed and issues of low feed and not 
ideal yield with waste of energy and 
resources[9-12]. 

 

 
 

Fig.1 The controller model showing a 
standard hooper granulator 

 
To improve these problems various 
algorithms were used which include taking 
photographs on grey scale of the feeder 
creating the right pressure for steam and 
technique so as to maximize grain 
formation. Hoop inspection parameters were 
feedback to the control system using  RS-
422 common bus of the Personal 
Computer(IPC) to increase no of feedback. 
Using latest control system  a network 
inspection control mechanism, increases the 
control, and make sure the o/p feed particles 
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produced  by the standard granulator are of 
higher-quality. The controller models are 
shown in fig.1 and fig.2, where D1(s) and 
D2 (s) are feed forward decoupling devices 
used for compensation, G21(s) & G12(s) are 
couplers, G11(s) & G22(s) controls current 
and temperature respectively, uCI & uCT 
are feed vol and vol of steam. 
 

 
Fig. 2. Structural representation of the 

system 
 

Methods 
 
Quality check of grains is done in the 
networked supervisory control system which 
has piping with specific length and diameter 
to detect cracks and surface pits. Image is 
divided into segments on the grey scale so as 
to detect defects in it, we remove the 
unnecessary particles with this technique 
and only keep the useful ones, and one 
advantage of grayscale is that it reduces data 
and storage capacity and makes image 
analysis easy. The main parameters required 
for feed particles are on length to diam 
defect detected and surface pit’s and crack’s 
defect detection, different defect differently. 
The length to diametrical defect detected 
thus decreases computation time , so with 
the help of Otsu’s algo in which the grey 
scale of the feed particles are d based on 
genetic algorithm is adopted, we could 

separate the quality products and analyze 
them. Before supplying the feed material it’s 
passed through section of pipeline of 
specific lengths and diameters,separation of 
cracked ones take place using a blower with  
cracks have their own unique characteristics 
we can examine at many angle(radians) 
while there are minor differences with 
coherent light sources at different position, 
and unique characteristics of surface pits and 
cracks, so the new dynamic threshold 
adjustments technique is adopted. 
 
Up graded technique  
 
Using Genetic Algorithm & the Otsu 
algorithm we differentiate between 
background and object of the images grey 
histograms to determine the threshold 
dynamically by the biggest drop between the 
hoop and the background, which is a kind of 
classic non-parametric and un-supervised 
threshold selection method. However, it has 
a defect with increase in calculation and 
slower comparative speed [11] [12]. It is 
simplified as μ is the avg. grey level of the 
image. Through limit T, the image gets 
divided into 2 class A and B resp. When 
(2*σ*T reaches its max. value, the 
associated T is the best case for the 
threshold.) Genetic algorithms are based on  
natural selection for the improvement of the 
collection (selectivity, crossover, mutation 
and other properties), constantly generating 
new optimal groups to create new solutions 
in. The two major advantages of the genetic 
algorithm are fit in very less time and coding 
them is easy and effectively. The former can 
improve the processing speed increases, 
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decreasing delay time to solve real time 
application, while the rest can further 
provide strength to perform in noisy 
environment. Five features of the genetic 
algorithm are  {coding,determination of 
starting population,  for designing fitness 
functions and genetic operations along with 
setting  parameter for control [13-15]. The 
selection threshold is a vital step in seeking 
the necessary solution, thus increasing  
processing characteristics of the genetic 
algorithm that can be introduced to upgrade 
the Otsu in order to achieve an increase in 
the efficiency.  
Processes in this algorithm are: 
 
1. Finding the genetic of the code schematic. 
2. Creating of populus at the start of 
experiment. 
3. Determining the fitness-function(FoF) 
and genetic algo.The fitness function(FOF) 
is represented as follows:-  

(M)=λ(M)*λ (M)*[ν (M)−ν (M)]^2  
 

 
Fig.3 Improved algorithm’s representation 

The size  to diametric imperfections in feed 
particles is rectified using the Otsu method 
based on the genetic algorithm, in this 

method firstly the binary image of the feed 
particles is created. 
From fig.3, it can be seen that the algorithm 
has worked on binary image segmentation. 
It has removed edge incomplete feed 
particles. this filtering out desired outcome 
can be manipulated by a threshold value. 
The adjustment scheme using dynamic 
thresholding  creates  binary images of the 
feed particles, for surface pits and cracks 
detection.  Fig.4, green color represents pits 
, purple color represents cracks in the feed 
particles. 
Damage of rotating parts in the  granulator’s 
hoop causes pit defects.Leading to low-
quality feed. When mixing of materials is 
not sufficient and temperatures does not 
reach the production requirement, this leads 
to cracks defects. 
This leads to a decrease in the digestibility 
and nutritional contents of the feed. The 
dynamic threshold adjustment method works 
best to detect cracks and the pits when they 
are in the mid-area of the feed particles. 
While its effectiveness is reduced when 
defects are on boundary zones.  
 
Simulation of Experiments  
 The given control system has mainly three 
inputs: current possed by motor, outgoing  
conditioner temperature , test results given 
by machine  observation examination. 
Whereas the output parameters are: 1. 
Volume to be fed, 2.amount of steam 
passed, 3. Alarm which detects 
imperfections , 4. All kind of bypass control 
quantities. Systems block’s structure is 
depicted through it we notice that it mainly 
include modules of temperature acquisition, 
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analog and digital inputs and output, a touch 
interface for interaction with the system, 
defects examination mechanism  etc. 
Simulation platform 
 
The boiler is the simulation object, in the 
process control lab. There are water inlet 
and outlets attached to the boiler, the right 
side system is connected to a big tank delay 
link and the left part is the object depicts 
cool water going in through inlet, then 
flowing out into time delay ink, and then to 
the water tank. Follow these to select boiler 
while simulation. 
1.the input parameters of the boiler are in-
going water supply link and heat energy 
required for powering purposes, the output 
is temp. of water and liquid-level 
representing the boiler. In-going water rate 
depicts feed volume, heat depicts steam, 
level corresponds to the current of the 
motor, temp. of the water to o/p  conditioner 
temp. 
2.huge time delay link simulates the issues 
of temperature at o/p. 
3. Multiple i/p & o/p (two in this case) 
systems are simulated by selected boiler 
because water temperature will change due 
to water flow process (this simulates 
coupling characteristics). Investigational 
object and large delay link in the granulator 
webbed managerial control. It is also shown 
the STM-32 circuit board, and its complex 
interconnected structure is the right side of 
the structure is feed defect inspection system 
hardware and the left one is the STM32 
controller. It is made up of CPU, analog 
inputs and outputs, RS-485 ports, etc. The 
feed inspection system mainly includes a 

camera, lens, industrial computer(peripheral 
farmland). Colored Complementary Metal-
Oxide Semiconductor camera is 
recommended. High and low angled lighting 
system, are used to realize forward 
illumination. As well as they are used for 
annular illumination. The information 
exchange between STM-32 and the output 
screen uses  ModbusRS485 “Master-Slave 
communication mode”  standard for the 
communication, and in STM-32  and the 
computer of feed detection system, RS485  
bus is used .Quality variables are then 
transmitted to the STM32  the results are 
then displayed on the parameter examination 
screen (touch screen). Depending on the  
deviation in expected and the theoretical 
values for  quality of the feed to the 
temperature changes examined value, which 
improves the controlling effect, and realizes 
the networking supervision based command 
system . 
 

 
Fig.4 Recommended control system      
 
Analysis of simulation 
  
Curves of the new modified control analysis 
system can be the figure the different 
colored curves are indicative of the 
following features of the control system: the 
red line shows temp. set value, the 
turquoise line represents the steam valve 
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current value, the green line shows MM 
current acquisition value, blue represents the 
temp. acquisition value, the black line 
represents the feed valve current value, the 
purple line shows MM current set value in 
the experimental environment.  
The current in the main motor is set to 300A 
and the temperature in the conditioner is 
55°C initially. Nine out of ten times the 
products pass these conditions. It is feed 
Particle Defect Detection Display Interface 
i.e the feed quality inspection interface. We 
see that the pass rate of the cracks that are 
being detected through the machine vision 
based algorithm are low, which is 
undesirable, the experimental conditions tell 
us that this is due to the temperature that is 
being set is too low and thus cracks still 
exist in our feed. This is also observed that a 
new stable state is accomplished when the 
temperature is increased by 5 degrees to 
reach 60°C, this brings distinguishable 
change in the FPD interface that there is a 
considerable improvement in the feed 
quality. When the control parameters are set 
to 300A and 60°C, our quality requirements 
are established. 
 
Final conclusion 
 
Through this paper we have provided a 
better implementation of the currently 
employed control systems in the feed 
industry  to optimize the feed, In the current 
feed control systems PID controllers are 
employed that cannot optimize the various 
parameters associated with such a system, to 
overcome these we employ machine vision 
and a threshold segmentation algorithm 

based hoop standard granulator to have a 
more efficient control system, this system 
maintains the quality of the feed and the 
amount of steam to be provided to better the 
quality of the feed than that  produced 
through traditional ways. The shortcomings 
of this method are the additional costs 
involved with the equipment and the 
algorithm used as it has high complexity. 
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