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ABSTRACT 
In this paper, presented a research work on solar powered system for the blind navigation system 
project mainly focus on power management of the system. Previously, the blind navigation system 
using an AAA battery and need to change frequently due low capacity of the battery where it does not 
last long. This research tested two types of solar panel commonly available in the local market, which 
are the monocrystalline and polycrystalline solar panel where the panel are tested outdoor with the 
blind system. The charging is tested on normal power bank with 10’000 mAh capacity. Results shows 
that the charging time from monocrystalline panel able to fully charge in 2 hours and 10 minutes while 
the polycrystalline took 50 minutes longer. The advantage clearly shows that, monocrystalline panel 
are suitable for the blind system but due to its size, it may affect the weight of the blind stick and it is 
not ergonomic to the user. Therefore, the polycrystalline panel is much appropriate due to its flexible 
structure and its weight. It may not have fast charging, but it helps prolong the life support of the blind 
navigation system. 
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Introduction 
Our very own sun provides us with the solar energy in the form of radiation and this allows the 
generation of solar electricity. Photovoltaic cells or PV as it called has the ability to directly produce 
electricity directly [Pour Moayeri G, 2014]. The cells were made up of materials that could trigger the 
“photovoltaic effect” as sun rays hit them. It generates electricity by causing the flow of electrons that 
were excited earlier by the sunlight. Solar Photovoltaic was used now days according “go green 
theme” and these photovoltaic panels are being used increasingly in modern country which to supply 
electricity in neighbourhoods, school and communities so that they can run the equipment for their 
water pump and telecommunication too [Schuss C., Rahkonen T., 2013]. 

This project focusing on power management which is solar energy harvesting that is a free source and 
will power up the blind navigation system. Design a circuit that to stabilize the output voltage in solar 
energy harvesting for blind navigation system, the solar panel will harvest the energy that generate 
from sun and connect with circuit that stabilize the voltage and stored the energy [Liu L.-J., Luo Y.-J., 
Kuo Y.-C, 2012]. 

The advantage of solar energy harvesting is because it’s a free source which harvest from nature and it 
will save cost and low power consumption [Wu T., 2017]. The circuit that will stabilize the voltage 
from the sun energy is design and develop is to get expected output is 5 V. 
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Figure 1: Solar power system for blind navigation system 

Literature Reviews 
Solar Panel 
Solar panel functions as it absorbs sunlight and converting it to electricity to supply it to our homes 
and work places. Our Sun itself is an atom reactor that does not stop discharging photons which goes 
out of its surface to our own planet at a whopping distance of 93 million miles in just a short time of 8 
minutes. The number of photons our planets received from the sun is enough to generate energy via 
solar to supply our need of energy for a whole year [Hameed D., Hamayoon S., 2016]. Next, now 
photovoltaic power represents just five-tenths of one percent of the vitality expended. Nevertheless, 
solar technology is still innovating and improving as well as it is decreasing it cost very quickly, as 
well as our ability to harness the sun’s is on its peak. Next, a report from the International Energy 
Agency in the year 2017 explains that solar has become the rapidest developing energy as it 
overpowered other source of energy. In coming years, solar generated electricity and all level will have 
benefits from this. 

Upon hitting the solar cell, the photons knock the electrons attached to its atom. If any sort of 
conductor put near to sides of a cell, it could still generate electricity [Reddy K. A., Srinivas K., 
Ayyappan G. S., 2015]. When electrons move up a circuit, it triggers electricity as well. Various type 
of cells can be combined to form a single solar panel to frame a sun-based cluster. The more the boards 
that are wired together, the more the energy that it can produce. Photovoltaic panel are comprised of 
numerous sunlight-based cells. The cells were made of semiconductors such as silicon. A single solar 
panel has a positive and negative layer which could initiate electric field, such as batteries did. 

PV panels on the other hand has the ability to generate its own electricity directly. For this case, the 
electrons in the panel flow in a single direction only [Sugimoto Y., 2015]. This can be illustrated by a 
light powered up by battery. From the negative part of the battery, the electrons pass through the light 
bulb and returns to the positive part of the battery. Alternating current triggers push and pull reaction 
of electron just like the chamber inside a motor. Rotation of generators produced power when a curled 
wire was spun next to a magnet. A variety of power sources has the ability to hand off this generator, 
such as fossil fuel, wind and also hydroelectric. It is basically by the fact that they are more affordable 
to transmit the energy in a long time period. However, solar panel make direct current. Inverter has 
been utilized to get direct current into alternating current. 

Here is how a house powered by the sun’s energy works. As daylight hits the solar board on the 
rooftop, it changes the energy to DC current as it goes through an inverter. Later, it converts the DC 
power to AC which is the most suitable to use for powering up homes. It's perfectly straightforward 
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and green, and it is getting proficient and moderate constantly. In any case, what happens in case not at 
home to utilize the power solar panel are creating each bright day, and what occurs during the evening 
when your nearby planetary group isn't producing power continuously, it is still an advantage to a 
framework called "net metering." A common grid tied PV framework, amid top light hours, routinely 
gives out energy more than a person needs, so overabundance energy is bolstered once more into the 
matrix for utilizing it somewhere else and gets credit for the abundance vitality created. The purpose 
of a net meter is to measure and record the energy sent to the energy received from the grid [Chiou L. 
Y. et. al, 2016]. 

Begin with the divergent type of solar panel right now available local market, list their advantages and 
drawbacks, and afterward take a look at a few of commonplace situations where certain composes 
would be the superior to others. The silicon utilized as a part of PV takes numerous structures. The 
fundamental distinction is the silicon’s purity. Furthermore, purity of a silicon when it is more 
structured, the better it changes the solar energy into electricity due to photoelectric effect. Despite that 
upgrading the silicon’s purity took in a lot of cost. Productivity is not ought not to be the main 
concern. Next, cost-and space-productivity are the deciding elements for a great many people. There is 
2 solar panel that have in advertise. 

Monocrystalline Silicon Solar Cells 
Monocrystalline silicon is commonly used when making solar cells as it can be recognized at an 
instance by the even colour coating to its look which shows that it is high purity. There are silicon 
ingots in monocrystalline cells which are cylindrically shaped. For a highly optimized performance at 
a lower cost, the cylindrical ingots are cut into four sides to make them into wafers which gives the 
panels its distinctive looks [Decker A., 2014]. 

Table 1: Advantage and Disadvantage Monocrystalline. 

 

Figure 2: Monocrystalline solar panel 

Advantages Disadvantages

High productivity rate 
as it is made up of a 
high-grade silicon and 
proven its proficiency 
rate of 15 – 20%.

Circuit tend to fail when 
covered in soil or snow. It 
can however be prevented 
by using smaller scale 
inverters.

Last longer up to 25 
years of guarantee 
depending on the 
panel’s supplier.

Highly cost due to 
materials used.

Perform better that 
polycrystalline at low-
lighted conditions. 

Brings out the round and 
hollow ingots of the 
silicon.
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Polycrystalline Silicon Solar Cells 
The very first solar panel was designed by using polycrystalline silicon which was also known as 
polysilicon before which was popular in the market around the year 1981. Unlike monocrystalline 
counterpart, polycrystalline sun-based boards do not need the Czochralski procedure. The silicon crude 
was softened beforehand and poured in a square mould, which is chilled and later cut into splendidly 
square wafers. 

Figure 3: Polycrystalline Solar Panel 

Table 2: Advantage and Disadvantage of Polycrystalline. 

In addition, the third type of solar panel that has been studied is Thin-Film Solar cell. This film is 
manufactured by placing one or more thin layers of photovoltaic materials onto a substrate. It was also 
called as thin film photovoltaic cells. Various types of thin-film cells can be categorized depending on 
the photovoltaic material deposited into the substrate: 
i. Amorphous silicon  
ii. Cadmium telluride  
iii. Copper indium gallium selenide 
iv. Organic photovoltaic cells (OPC) 

Advantages Disadvantages

Polycrystalline solar panel 
tend to have slightly lower 
h e a t t o l e r a n c e t h a n 
monocrystalline solar board. 
This actually implies perform 
somewhat more regrettable 
than monocrystalline solar 
panel in high temperatures. 

Lower space-effectiveness. 
Requires larger surface to cover to 
y i e ld an ind i s t ingu i shab le 
electrical power from would with 
a sun powered board made of 
monocrystalline silicon. Be that as 
it may, this does not mean each 
monocrystalline solar panel 
perform superior to those in view 
of polycrystalline silicon.

Less complex making 
procedures and at a lesser 
cost. Silicon waste is also less 
contrast.

Lower proficiency rate at 13 – 
16% and not as effective as its 
monocrystalline counterpart.
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Thin film cells were designed by using cells with light absorbing abilities 350 times smaller than a 
common standard silicon panel. Due to its slim design and the highly efficient semiconductor used to 
build it, they are the lightest with the strongest of durability a PV cell can be. 

 

Figure 4: Thin Film Solar Panel 

Methodology 
For this research, first start with designing a circuit that can which follow the desired output 5V, 2A. 
The circuit (as shown in Figure 5) consist of LM 317H, LM 7805CT, Resistor diode, rechargeable 
battery, potential meter and capacitor. After that, the circuit is then fabricated and tested with solar 
panels to prove the simulation made in NI Multisim (as shown in Figure 6). 
 

Figure 5: Circuit Simulation 

 

Figure 6: Simulation Output 
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Figure 7: Fabricated Circuit 

Results 
Prototype of Solar Powered System for Blind Navigation System project was developed to test 
whether solar can be a main source to power up the Blind Navigation system. Next, as the result that 
can be gather from this project can be said to be fulfilled the requirement for this project. Furthermore, 
in this project two type of solar has been tested, which first is monocrystalline and second 
polycrystalline. Next, for power bank capacity is 10000mA. 

 

Figure 8: Circuit Prototype Test Result 
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Monocrystalline  
Table 3: Monocrystalline Solar Panel 

Table 3 shown the time taken for the battery to be fully charge using the Monocrystalline Solar Panel 
and it took 2 hours and 10 minutes. This experiment is done on 10’000 mAh normal power bank that 
used to supply the power to the blind navigation system. 

Polycrystalline 
Table 4: Polycrystalline Solar Panel 

Time (min) Percentage of      battery 
(%)

0 0

10 5

20 9

30 19

40 32

50 45

60 55

70 64

80 76

90 85

100 90

110 95

120 97

130 100

Time (min) Percentage of      battery 
(%)

0 0

10 3

20 8

30 15

40 21

50 28

60 35

70 42

80 47

90 54

100 61

110 69
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Table 4 shows that Polycrystalline Solar Panel took 50 minutes longer than Monocrystalline type panel 
since the structure of the panel able to stretch according to users need which made it unstable. Which 
is why it takes longer time. 

  
Figure 9: Graph for Comparison Between Monocrystalline and Polycrystalline 

The comparison in Figure 9 clearly shown how Monocrystalline panel are faster in charging the power 
bank than Polycrystalline types of panel 

Conclusion 
Firstly, overall objective has been achieved for solar powered system for blind navigation system. One 
of the objective for this project is to design a solar based energy harvesting circuit for blind navigation 
system. Furthermore, to integrate the solar based energy harvesting circuit with blind navigation 
system. Previously, result from two difference type of solar panel that has been testing to get a best 
type to be chosen as shown in Figure 9. Next, monocrystalline solar panel have a high efficiency in 
harvest energy from sunlight than polycrystalline solar panel and this proved by period for charging 
power bank which monocrystalline type charge power bank faster than polycrystalline type. Hence, 
monocrystalline type fully charges power bank in 130 minutes and for polycrystalline take 180 
minutes to fully charge power bank. As a conclusion, even though the advantage clearly shows that the 
monocrystalline panel are suitable for the blind system but due to its size, it may affect the weight of 
the blind stick. Therefore, the polycrystalline panel is much appropriate due to its flexible structure 
and its weight. It may not have fast charging, but it helps prolong the life support of the blind 
navigation system. 
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