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Abstract— The development of cumrua'stem, especially in
the field of robotics was improving more progress in efforts to
complete human work. One of them is an automatic goods
carrier robot system that used in industry. At present, the
majority of automatic goods carrier robotsystem still usea
human control. In this paper, a design ulanumatic system for
robotic goods carriers will be presented. One of the challenges
in the development of a goods transport robot system is how the
raJt can run stably when carrying goods. This study presents
a design of goods carrier robot system based on line sensors and
fuzzy logic control. The input that used in this fuzzy logic system
are the light and weight which obtained from the BFD-1000
sensor barometric sensor. Meanw hile, the output of fuzzy
system are the speed of right motor and the left motor, in order
to stabilize the robot movement when the load was added. The
simulation was is done to get the membership function value.
Based on the simulation results using a case study, it is known
that the load carried is 210 grams and the living sensor is sensor
-1.5. Then the simulation results obtained speed of right motor
PWM value of 21,9 and speed of left motor PWM value of 64,4.
So that the robot runs in a straight state.

Keywords— Goods Carrier Robot, Fuzzy Legic Control
Mamdani, Weight, Speed Introduction.

1. INTRODUCTION

Technology in the modern era is very helpful for human
work, especially technology in the field of robotics [1]. There
are several types of robots that are used by humans in doing
work, one of which is a goods carrier robot, namely
Automated Guided Vehicle (AGV). These robot has a
wheeled actuator so that it can move from one place to
another. AGV can be used to improve the efficiency and
effectiveness of jobs because they can do fast without using
human labor. In addition, it can improve employee safety
where risks such as falling on goods. This is the reason that
makes robot technology so aggressively developed. Until
now, there are many industries that use robots as a tool to
transport goods to move goods and to reduce human labor [2].

Many researchers used many methods for modeling the
automatic movement for AGV, such as using mathematical
approached [ 3][4], signal control [5], fuzzy logic [6][7][8][9]
etc. The path followed can be a magnetic sensor or a special
colored line. In addition, there are also [EZ8tures that are added
such as speed control of the robot and the ability of the robot
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to know the path to the destination. In the operation of the
robot only follows the line without any speed control, even
though the robot is still moving broken - broken, therefore the
goods transported by the robot will fall. Then the weight
sensor is added to the robot and collaborated with the line
sensor then an approach using the fuzzy logic control method
will make the movement of the robot smooth and the goods
transported by the robot will not fall.

In this paper, a design of auf@nation system for robotic
goods carriers will be presented. One of the challenges in the
development of a goods transport robot system is how the

t can run stably when carrying goods. This study presents
a design of goods carrier robot system based on line sensors
and fuzzy logic control. The nput that used in this fuzzy logic
system are the light and weight which obtained from the BFD-
1000 sensor d:ammetric sensor. Meanwhile, the output of
fuzzy system are the speed of right motor and the left motor,
in order to stabilized the robot movement when the load was
added.

II. MODELING SPEED OF AVG USING Fuzzy LoGIC

The problem raised is how to implement thEJuzzy logic
control logic for the automated goods transport robot system
based on line sensors and fuzzy logic control. There are two

es of variables used in this study, namely the mput and
H{"iables output. Where the variable mput is light and weight
while the \'abc output is the right motor speed and the left
motor speed is shown in Figure 1.
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Fig. 1. The bl dagram of control system.
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TABLE V. RULE FUZZY LOGIC.
Rule(s) ., Input _ i Output
ight Weight | Right Moter | Lefi Motor
R1 Oncel eft VeryLight VerySlow Show
R2 Oncel_eft Light VerySlow Slow
R3 Oneel_eft Is(m Slow Slow
R4 Omeleft Weight Slow Mormal
RS Onceleft VeryHeavy Slow Maommal
Ré Left VeryLight Slow Slow
RT Left Light Slow Slow
RE Left Is0m Slow Mormal
) Lefl Weight Normal Quick
R1DO Left VeryHeavy Marmal Duick
R11 TheMidle VeryLight VeryFast VeryFast
R12 TheMidle Light Quick Quick
R13 TheMidle Is0m MNarmal Mormal
R14 TheMidle Weight Slow Show
R13 TheMidle VeryHeavy VerySlow VeryS low
R16 Right VeryLight Slow Slow
R17 Right Light Slow Slow
R1& Right Is0m Marmal Mormal
R19 Right Weight Quick Maommal
R0 Right VeryHeavy Marmal Ouick
R21 OneeRight | VeryLight Slow Very$ low
R22 OnecRight Light Slow Very$ low
R23 OnecRight Is0m Slow Slow
R24 OmneeRight Weight MNormal Show
R25 OneeRight | VeryHeavy Narmal Slow

I IMPLEMENTATION

At the top of the Robot implementation namely
imf@kmentation The 1.293D motor driver shield is connected
to the right DC motor and motor Left DC. The L293D motor
driver circuit can be used for control DC motor withmaximum
current if there is additional power from the battery. This
testing process is carried out to ensure the system is designed
can go as planned. Figure 6. Shows the top series of robots.

While the lower side is used for designing the robot to
install the L239D motor driver sensor component which is
connected to the Arduino MEGA microcontroller as a load
detector, namely a load cell sensor and a line detector, namely
the BFD-1000 sensor. Figure 7. Shows the robot seen from
below.
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Fig. 6. The robot looks from above.

Fig. 7. The robot is visible from below.

IV. TESTING AND ANALYSIS

This testing step is aims to check whether the control
model is fuzzy that has been implemented in the robot is
appropriate or not yet. The results obtained from the robot

control system were built, compared with manual
calculations and calculation results using simulation
software.

Step 1. Determine the Fuzzy Set

Light Sensor

Based on the above case, the light sensor is —2.5. According
to Figure 2 (b), the light sensor is in very left condition. So,
we will calculate the truth value (n) MF very left for the =2.5
light sensor. The calculation details will be presented as

follows.
-3—(-2,5
ﬂDucELEfE[ZJS] ez =

-1

0.5 (1)

Weight

Meanwhile, the 210 gram weight is in a very light and light
position with a degree of membership in accordance with the
following function:

300-210
#Vsrytight [210] 100 =09 (2]
200-210
HMiigne[210]=———==0.1 3

Step 2. The function implication

In this sub section, we substitute the value that already
obtained in Equation (21) (22) (23) to the all the rule in T'(G:
5. We used the MIN function which means we take the
minimum membership degree from the input variable as its
output. From the 25 rules that presented in Table 5, only four
rules are used, namely [R1] and [R2]. The detail calculation
will be explained as follows.

[R1] : [@ light sensor is Once Left And weight very light
Then Right motor is very slow and left motor slow.
Qg = ﬂanceLe HyeryLight

agq = mm{)‘-‘once;eﬂ: )‘Jverytighf)




@py = min(0.5,0.9) = 0.5 4)

[R2] : IF light sensor is Once Left And weight light Then
Right motor is very slow and left motor slow.
Uz = HoncelfE) M Highe
dpy = min(ﬂonce:.sﬂ» PLighz)
min(0.5,0.1) = 0.1 (5)

Step 3.Defuzzification
Defuzzification is nterpreting the membership degrees of
the fuzzy sets into a specific decision or real value. A

common @d useful defuzzification technique is center of

gravity. In the most common technique, all of these
trapezoids form are then superimposed one upon another,
forming a single geometric shape. Then, the centroid of this
shape, called the fuzzy  centroid, 1s  calculated.
The x coordmnate of the centroid is the defuzzified value,
called Z*.In this example the output can be seen in the Rule
view calculation of the matlab toolbox using the matlab
software in Figure 8.
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Fig. 8. Rule view {optimization / defuzzification results).
Determine the PWM speed of the right motor
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Determine the PWM speed of the light motor

3B 261 o 915 1020102 5 1 5
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= "5 6_ 1, 915 T02/102_, 1 _,
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- 2079,09466
77 = 20008 _ ¢ 44680 7
32,25

V. CONCLUSION

Based on the result in the previous section, we can
conclude that fuzzy logic to control the speed of robot are well
implemented. The result shown that the fuzzy logic in the
robot produce the speed of robot with small error compared to
manual calculation and simulation.
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