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Abstract 

 
The best way to cut and harvest the oil palm Fresh Fruit Bunches (FFB) from a tree is  by manual operation using chisel or 
sickle pole. The frond of oil palm need to be cut first followed by cutting an oil palm approximately 5-9cm underneath from 
visible matured FFB. To automate the harvesting operation, the development of vision system need to determine the 
automatic recognition of cutting position of FFB. From this point of view, the developed vision software used an 
integration recognition strategy between frond, the fiber sticky surround of fruit and FFB images itself. An algorithm of the 
developed system firstly threshold the frond image, secondly the fiber surround of FFB and finally the matured FFB. After 
the creation of target threshold, the cutting area was determined by at above criteria. The objective this development is to 
find the cutting / harvest position of FFB automatically using mechanize tool for harvester machine. 
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1. Introduction 
 
For the past few years, machine vision applications for automated inspection and sorting of fruits and vegetables have been 
studied and reported. Colour vision systems have been found more effective in colour inspection than monochrome 
systems. A colour camera output can be decoded into three images to represent the RGB components of the full image. The 
three components of the colour image can be recombined in software or hardware to produce intensity, saturation and hue 
images, which can be more convenient for subsequent processing. In computer, the intensity of the colours is based on bits. 
It is 24-bit colour (&bits red, &bits green and &bits blue), each representing a non-normalized RGB co-ordinate with a 
decimal value from 0 to 255. 
 
The development of the “robot eye”  system for cocoa harvester robot is to recognize the target fruit on real plantation 
environment and can predict the actual distance of the object target. Stereo pair of Videogrammetry (finding the geometry 
using video) technique and triangulation was used and integrated. It is to determine the distance measurement of object 
target. After the target thresholds was defined (as shown in Figure 1) on the image of displayed developed graphical user 
interface created by Visual Basic V6, the three-dimensional target distance will be generated and robot arm able to move 
and grab the selected target automatically. The development of mathematical model for robot arm was based on Denavit-
Hertenberg kinematics solutions that used to develop joint relationship of robot arm for producing the robot movement with 
real time simulation. Two digital cameras used and fixed at parallel stage for applying the Videogrammetry concept of 
coordinate detection.  The user will trigger the computer for sending the signal to pneumatic solenoid valves of robot 
through controller card and produce proper output to locate robot arm. 
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Manual FFB Cutting 
 
Mechanical harvesting of oil palm fresh fruit bunches (FFB) remains an issue that needs to be solved. The current methods 
involve the use of a chisel or sickle, where the use of such tools requires manual labour and this activity is a tedious job. 
This paper describes a development of the integration recognition strategy for vision system of oil palm FFB that will 
newly innovated mechanized system and complements the manual tools. Figure 2 show the manual cutting and position of 
FFB and frond. From Figure 2, we can see that the FFB was cut from position 1 but two fronds need to be cut first from 
position 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 2: Image of Manual Cutting and Position of FFB and Frond.  
 

Figure 1: Developed Graphical User Interface for “Robot Eye”  System 

Position 1 

Position 2 
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Software Development 
 
The software was developed using visual basic V6 programming language that enhanced by API (application programming 
interface) that store in window application for color recognition method. The file called Dynamic Link library (DLL) is 
used and function to extract the pixel value of Red, Green and Blue color component on image and manipulate to recognize 
the matured FFB that refer to the training image as a benchmark. These codes below are functions that will automatically 
do RGB color extraction on image captured: 

 
Dim R as Byte, G as Byte, B as Byte 
Dim Color as Long 
Color = PictureBox.Point(0, 0) 
R = ExtractR(Color) 
G = ExtractG(Color) 
B = ExtractB(Color) 

 
This extraction value of RGB is used to store and set as reference value of color target. From this point of view, our 
developed vision software used an integration recognition strategy between frond, the fiber sticky surround of fruit and 
FFB images itself. An algorithm of the developed system firstly threshold of the frond image, secondly the fiber surround 
of frond and finally the matured FFB. Three reference color (small rectangular) was used as target to determine an 
individual recognition of the objects and the results of its pixel value and real digital color also was indicated as shown in 
Figure 3. This three reference color also was grab the pixel value for FFB, frond and fiber on real time mode and the 
changing of light intensity in outdoors environment will not caused the effect. These codes below are function to get the 
pixel value of that three recognition objects. 
 

Dim color As RGB32 
      color = GetPixelRGB(Picture1.hDC, 128, 88) 

color = GetPixelRGB(Picture1.hDC, 162, 119) 
color = GetPixelRGB(Picture1.hDC, 178, 160) 

 
After the creation of target threshold, the best cutting area was determined by checking the existing of matured FFB and at 
the end of the straight line of frond threshold. The red lines indicated on Figure 3 show the threshold for FFB, Frond and 
fiber for this analysis. After the cutting point was determined, the triangulation concept of stereo threshold image will used 
to find the information of 3- dimensional positions and sends the information for the robot or mechanized machine do the 
cutting process.  
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Figure 3: Development of Integrated Recognition for FFB 
 
  
 
System Algor ithm 

 

The system was followed the algorithm below to complete the task. For the analysis purpose, the image was grab and 
analyzed on developed graphical user interface (GUI). The GUI wills get the pixel value for three references that 
programmed for recognition process. After the recognition criteria were success, the pixel value and color search will 
automatically generated and show in textbox and the threshold result will found on the next window as shown Figure 3. 
After the creation of target threshold, the best cutting area will determined by taken the threshold of FFB on the image, at 
the end of the straight line of frond threshold and also top of threshold for fiber. The cutting position was indicated as blue 
circle as shown Figure 3. Figure 4 show the algorithm for developed integrated recognition system. 
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Figure 4: Flow Chart of Algorithm For Integrated 
Recognition Software 
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Project Potential 
 

The development of the conceptual integrated recognition vision system for oil palm harvesting activities have big 
potential to apply on agriculture . The machine was developed by MPOB in period of IRPA (Intensive Priority Research 
Area) on 2006 collaboration with UPM and UKM. As a result, fully automated harvester system for oil palm plantation can 
realize, insyaALLAH and in a long run, the application of this system is not only for oil palm plantation, but can be applied 
for other agriculture crops too. 
 

This project can be seen that this system can recognize in outdoor condition that is use the real time reference. It 
means that the reference for target color on this system was design to have same effect change between real targets that is 
due to lighting intensity, reflectance etc. The threshold for image of FFB, frond and fiber was integrated to determine the 
cutting position of frond and FFB. The triangulation concept of stereo threshold image will used to find the information of 
3 dimensional and sends the positions information for the robot or mechanized machine do the cutting process.  
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Figure 5: The Development of Semi-automated Harvester by MPOB  
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