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In order to verify the maximum power point tracking algorithm and evaluate, simulate, and optimize photovoltaic system, the
maximum power point needs to be detected. In this paper, a maximum power point detection method for photovoltaic (PV)
module based on Lambert W function is presented to achieve the high-precision detection. By using piecewise curve-fitting
method, a maximum power point detection and optimization algorithm based on Lambert W function is proposed. Meanwhile,
the characteristics of the DC-DC converter used for detection are analyzed in detail, and the working conditions of the converter
which can realize full range detection are obtained.Moreover, the performance of the proposedmethod is investigated bymodeling,
simulation, and experiment of PV system. Furthermore, errors and statistical analyses are carried out to illustrate the precision of
the proposed method. The results validate the model well with experimental work. Compared with previous methods in other
works, the results demonstrate the proposed method correctness and effectiveness.

1. Introduction

Recently renewable energy power generation have become
the subject of intense research. As an important part of
renewable energy power generation, PV power generation
has also become one of the research hotspots. One of the
fundamental issues is to improve the conversion efficiency
of solar radiation energy to electricity and reduce power
generation costs. However, due to only one and unique
particular maximum power point for PVmodule at specified
irradiance and temperature, it is necessary to detect the
maximum power point in specific conditions to improve
conversion efficiency [1, 2]. The traditional PV module
maximum power point detection technology is to obtain
the output characteristic curve by using the polynomial
numerical fitting or the curve approximation method by
continuously collecting the output voltage and current value
of PV module and using the Newton iteration method to

deduce the maximum power point of the PV module [3–
7]. Although this method can guarantee the accuracy of the
fitting curve through a large amount of experimental data, in
practice, the accuracy of the fitting curve is poor (less than
10%) because of the inaccuracy of the sampling data itself or
the unreasonable sampling point. As a result, there is a certain
deviation between the calculated maximum power point and
the real maximum power point, and the output power of PV
module cannot be maximized. At the same time, when the
Newton iterative method is used to solve the extreme value
of the polynomial, the algorithm is not convergent because
the selection of the initial value is not suitable or the target
deviation and the step length are not correct. Thus, it makes
the maximum power point detection fail.

In order to realize the detection of the maximum power
point of the high-precision PV module and avoid the failure
of the algorithm, a maximum power point detection and
optimization algorithm based on the Lambert W function
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Figure 1: Identification of the maximum power point in PV systems.

is proposed. Then the PV module detection system is estab-
lished to verify the PV module proposed in this paper. The
structure and algorithm of the high power point detection
system are reasonable.

2. Maximum Power Point Detection Structure
for PV Module

Themaximumpower point detection structure of PVmodule
is shown in Figure 1. The system is composed of PV mod-
ule, DC/DC converter, adjustable load, voltage and current
sampling circuit, DSP controller, PWM drive circuit, and
PC machine. The PC machine monitors the DSP controller
in real time and sends the PWM drive pulse signal to the
DC/DC converter to change the impedance of the adjustable
load in real time, adjust the voltage and current value of
the PV module, and obtain the output voltage and current
value of the PV module in different environments. Then, the
maximumpower point detection and optimization algorithm
of PV module based on Lambert W function is used to get
the maximum power point of PV module in the current
environment. Therefore, to realize the detection of the max-
imum power point of the PV module, the key technology
can be divided into two points: (1) the DC-DC converter to
sample the voltage and current of the PVmodule and (2) the
maximumpower point detection and optimization algorithm
based on the Lambert W function.

The DC-DC converter, which sampled the voltage and
current of the PVmodule in real time, essentially changes the
output impedance of the PV module and changes the output
power of the PV module. At present, the nonisolated DC-
DC converter mainly includes the Buck converter, the Boost
converter, the Buck-Boost converter, the Cuk converter, and
the SEPIC converter [8–22]. By changing the duty ratio of the
PWMpulse in the switch tube in the converter, the input and
output voltage ratio of the nonisolated DC-DC converter also
changed, and the output impedance of the PV module also

changed. In all the nonisolated DC-DC converters [2, 20–
27], Buck and Boost converters are widely used in PV systems
because of their simple structure and few components.

The Buck converter and the Boost converter have their
own characteristics, and the output voltage and current of
the PV module changed by selecting the appropriate load;
thus the real-time sampling of voltage and current for the
PV module can be realized [22–25]. However, considering
the difficulty of realizing the actual circuit, Buck and Boost
converters still have the following differences:(1) The size of the energy storage inductor. Under the
same ripple current condition, the sensitivity of Buck con-
verter is less than that of Boost converter.(2) The size of the input capacitance. Under the same
power level, in order to guarantee the continuity of input
current, the Buck converter needs more input capacitance
than Boost.(3) The complexity of the driving circuit of the switch
tube. Because the power transistor in the Buck converter is
connected in series, the driving circuit needs to be driven
by floating voltage or transformer isolation. This is more
complicated than Boost converter.

Therefore, on the basis of fully comparing the charac-
teristics of the two converters and the difficulty of realizing
the actual circuit, this paper chooses the Boost converter to
realize the real-time sampling of the voltage and current of
the PV module.

3. Maximum Power Point Detection and
Optimization Algorithm of PV Module
Based on Lambert W Function

In order to detect the maximum power point of PV module,
the conventional method is to sample the output voltage
and current value of a large number of PV module, use
polynomial fitting or curve approximation to obtain the
output characteristic curve of the PV module, and use the
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Newton iterative method to derive the PVmodule. There are
two shortcomings in this method:(1) the accuracy of the fitted curve (less than 10%) is
caused by the inaccuracy of the sampling data itself or the
unreasonable sampling and selection point, thus causing a
certain deviation between the maximum power point of
the calculated and the real maximum power point, and the
energy of the output PV module without maximization.(2) When using the Newton iterative method to solve
the extreme value of the polynomial, the algorithm is often
not convergent because the selection of the initial value
is not suitable or the target deviation and the step length
are incorrect; thus the maximum power point could not be
obtained. In this paper, a new algorithm for maximum power
point detection and optimization of PV module based on
Lambert W function is proposed. In order to improve the
accuracy of sampling data, a piecewise fitting integration
method is adopted. In order to avoid the algorithm which
does not converge due to the inappropriate initial value and
step size, the Lambert W is used to deduce the analytical
solution of the maximum power point of the PV module.

In this paper, the analysis of the PV module parameters
and the maximum power point is solved by the Lambert
W function. Then the maximum power point of the solar
cell component is obtained by using the polynomial fitting
integration method. Finally, in order to prevent the inaccu-
racy of sampling accuracy caused by the sampling error, the
piecewise polynomial fitting method is improved.

3.1. Analytical Formula of Maximum Power Point of PV
Module Based on Lambert W Function. The mathematical
model of voltage and current characteristics of PV modules
is

𝐼 = 𝐼𝐿 − 𝐼𝑜 [exp (𝑉 + 𝐼 ⋅ 𝑅𝑠𝑛 ⋅ 𝑉𝑡ℎ ) − 1] − 𝑉 + 𝐼 ⋅ 𝑅𝑠𝑅𝑝 (1)

where 𝐼𝐿, 𝐼𝑂, 𝑅𝑠, 𝑅𝑠ℎ, and 𝑛 are the photo current,
saturation current, series resistance, parallel resistance, and
ideality factors of the diodes. 𝑉𝑡ℎ = 𝑘𝑇/𝑞 is the thermal
voltage, where k is the Boltzmann constant equal to 1.38 ×
10-23J/K, T is the kelvin temperature, and q is the electron
charge equal to 1.602 × 10-19 C.

Equation (1) is an implicit transcendental equation and
contains five parameters. By using the Lambert W function,
the analytic formula of this formula can be obtained.𝑉 = 𝑅𝑝 (𝐼𝐿 + 𝐼𝑜 − 𝐼) − 𝑅𝑠𝐼 − 𝑛𝑉𝑡ℎ ⋅ 𝑊 (𝑥) (2)

where

𝑥 = 𝐼𝑜𝑅𝑝𝑛𝑉𝑡ℎ exp(
𝑅𝑝 (𝐼𝐿 + 𝐼𝑜 − 𝐼)𝑛𝑉𝑡ℎ ) (3)

𝐼 = 𝑅𝑝 (𝐼𝐿 + 𝐼𝑜) − 𝑉𝑅𝑠 + 𝑅𝑝 − 𝑛𝑉𝑡ℎ𝑅𝑠 𝑊(𝑦) (4)

where

𝑦 = 𝑅𝑠𝑅𝑝𝐼𝑜𝑛𝑉𝑡ℎ (𝑅𝑠 + 𝑅𝑝) exp(
𝑅𝑝 (𝑅𝑠𝐼𝐿 + 𝑅𝑠𝐼𝑜 + 𝑉)𝑛𝑉𝑡ℎ (𝑅𝑠 + 𝑅𝑝) ) (5)

Equation (2) is integral to the current and reduced [25,
27].

F (I,V) = ∫𝐼
0
𝑉 (𝐼) 𝑑𝐼

= 12𝐴 [(−𝑉 − 𝐵𝐼 + 𝐶)2 − (−𝑉 + 𝐶)2] − 12𝐵𝐼2+ 𝐴𝐷𝐼
(6)

where

𝐴 = 𝑅𝑝 (7)

𝐵 = 𝑅𝑠 + 𝑅𝑝 (8)

𝐶 = 𝑛𝑉𝑡ℎ + 𝑅𝑝 (𝐼𝐿 + 𝐼𝑜) (9)

𝐷 = 𝐼𝐿 + 𝐼𝑜 (10)

By substituting (7), (8), (9), and (10) in (1), we can obtain
the following.

𝑅𝑝 = 𝐴 (11)

𝑅𝑠 = 𝐵 − 𝐴 (12)

𝑛 = (𝐶 − 𝐴𝐷)𝑉𝑡ℎ (13)

𝐼𝑂 = 𝐷 − 𝐼 − (𝑉 + 𝐼 (𝐵 − 𝐴)) /𝐴
exp [(𝑉 + 𝐼 (𝐵 − 𝐴)) / (𝐶 − 𝐴𝐷)] − 2 (14)

𝐼𝐿 = 𝐷 − 𝐼𝑜 (15)

The P-V model of PV modules can be obtained by
multiplying voltage on both sides (4).

𝑃 = 𝑅𝑝 (𝐼𝐿 + 𝐼𝑜) 𝑉 − 𝑉2𝑅𝑠 + 𝑅𝑝 − 𝑛 (𝑘𝑇/𝑞)𝑉𝑅𝑠
⋅ 𝑊[ 𝑅𝑠𝑅𝑝𝐼𝑜𝑛 (𝑘𝑇/𝑞) (𝑅𝑠 + 𝑅𝑝)
⋅ exp(𝑅𝑝 (𝑅𝑠𝐼𝐿 + 𝑅𝑠𝐼𝑜 + 𝑉)𝑛 (𝑘𝑇/𝑞) (𝑅𝑠 + 𝑅𝑝) )]

(16)

By means of (11), (12), (13), (14), and (15), we can see that
as long as the parameters of A, B, C, and D are determined,
the unknown parameters in the mathematical model of the
PV module can be determined [25]. By using (4) and (16),
the voltage and current characteristic curves of PV modules
can be depicted.𝑃𝑚𝑝,𝑐 is the theoretical maximum power point, and the
analytical formula of PV power partial conductance at the
maximum power point is [25]
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𝜕𝑃𝜕𝑉
𝑉=𝑉𝑚𝑝,𝑐 =

𝑅𝑝 (𝐼𝐿 + 𝐼𝑜) − 2𝑉𝑅𝑠 + 𝑅𝑝
− 𝑛 (𝑘𝑇/𝑞) ⋅ 𝑊 [(𝑅𝑠𝑅𝑝𝐼𝑜/𝑛 (𝑘𝑇/𝑞) (𝑅𝑠 + 𝑅𝑝)) exp (𝑅𝑝 (𝑅𝑠𝐼𝐿 + 𝑅𝑠𝐼𝑜 + 𝑉) /𝑛 (𝑘𝑇/𝑞) (𝑅𝑠 + 𝑅𝑝))]𝑅𝑠
− 𝑅𝑝𝑉𝑅𝑠 (𝑅𝑠 + 𝑅𝑝) ⋅

𝑊 [(𝑅𝑠𝑅𝑝𝐼𝑜/𝑛 (𝑘𝑇/𝑞) (𝑅𝑠 + 𝑅𝑝)) exp (𝑅𝑝 (𝑅𝑠𝐼𝐿 + 𝑅𝑠𝐼𝑜 + 𝑉) /𝑛 (𝑘𝑇/𝑞) (𝑅𝑠 + 𝑅𝑝))]1 +𝑊[(𝑅𝑠𝑅𝑝𝐼𝑜/𝑛 (𝑘𝑇/𝑞) (𝑅𝑠 + 𝑅𝑝)) exp (𝑅𝑝 (𝑅𝑠𝐼𝐿 + 𝑅𝑠𝐼𝑜 + 𝑉) /𝑛 (𝑘𝑇/𝑞) (𝑅𝑠 + 𝑅𝑝))]
= 0

(17)

Therefore, the analytical formula of voltage power bias
is drawn in MATLAB, and the maximum power voltage
deviation is zero at themaximumpower point.Themaximum
theoretical power voltage value is found, and the value is
replaced by (16). Equation (17) shows that the maximum
power voltage value of the theory can be determined as
long as parameters of 𝐼𝐿, 𝐼𝑜, 𝑛, 𝑅s, and 𝑅𝑝 are determined.
Therefore, the solution of the maximum power point of PV
module is reduced to the solution of parameters A, B, C, and
D.

3.2. Solution andOptimization ofMaximumPower Point of PV
Module Based on Lambert W Function. Equation (6) shows
that the integral of voltage and current of PV module is a
polynomial of four elements for A, B, C, and D. As long as
we get the integral value of voltage and current at different
stages to get four polynomial equations, it is easy to solve the
four parameters of A, B, C, and D. In order to precisely fit the
output voltage and current characteristics of PVmodules, the
voltage and current relationship of PVmodules is deduced by
using the 6-order minimum polynomial fitting [15]. Set the
voltage and current of the sampling point for PV module as(𝐼𝑖, 𝑉𝑖) (i=0, 1, 2, 3, 4, 5, 6) and the voltage and current six-
order polynomial as follows.

𝑉(𝐼𝑖) = 𝑎0 + 𝑎1𝐼𝑖 + 𝑎2𝐼2𝑖 + 𝑎3𝐼3𝑖 + 𝑎4𝐼4𝑖 + 𝑎5𝐼5𝑖 + 𝑎6𝐼6𝑖 (18)

The substitution of (18) in (6) formula can be expressed
as follows.

𝐹 (𝐼, 𝑉) = 𝑎0𝐼 + 12𝑎1𝐼2 + 13𝑎2𝐼3 + 14𝑎3𝐼4 + 15𝑎4𝐼5
+ 16𝑎5𝐼6 + 17𝑎6𝐼7

= 12𝐴 [(−𝑉 − 𝐵𝐼 + 𝐶)2 − (−𝑉 + 𝐶)2] − 12𝐵𝐼2
+ 𝐴𝐷𝐼

(19)

Taking the 2- norm as the overall error in the fitting
algorithm, the total error is square.

𝑒2 = ‖𝑒‖22 = (√ 5∑
𝑖=0

[𝑉 (𝐼𝑖) − 𝑉𝑖]2)
2

= 5∑
𝑖=0

[𝑉 (𝐼𝑖) − 𝑉𝑖]2
(20)

In order to minimize the overall error, the partial deriva-
tive of PV voltage and current in sampling points is 0.

𝑓 (𝑖, V) 𝜕𝑆𝜕𝑎𝑗 = 2
6∑
𝑖=0

( 6∑
𝑘=0

𝑎𝑘𝐼𝑘𝑖 − 𝑉𝑖)𝐼𝑗𝑖 = 0,
𝑗 = 0, 1, ⋅ ⋅ ⋅, 6

(21)

Equation (21) can be simplified to

6∑
𝑖=0

( 6∑
𝑘=0

𝐼𝑗+𝑘𝑖 )𝑎𝑘 = 𝑚∑
𝑖=0

𝐼𝑗𝑖 𝑉𝑖, 𝑗 = 0, 1, ⋅ ⋅ ⋅, 6. (22)

Set

𝑌 =
[[[[[[[[[[[[[[[

6∑
𝑖=0

𝑉𝑖
6∑
𝑖=0

𝐼𝑖𝑉𝑖...
6∑
𝑖=0

𝐼6𝑖 𝑉𝑖

]]]]]]]]]]]]]]]

(23)

𝑋 =
[[[[[[[[[[[[[[[

6 + 1 6∑
𝑖=0

𝐼𝑖 ⋅ ⋅ ⋅ 6∑
𝑖=0

𝐼6𝑖
6∑
𝑖=0

𝐼𝑖 6∑
𝑖=0

𝐼2𝑖 . . . 6∑
𝑖=0

𝐼7𝑖... ... ...
6∑
𝑖=0

𝐼6𝑖 6∑
𝑖=0

𝐼7𝑖 ⋅ ⋅ ⋅ 6∑
𝑖=0

𝐼12𝑖

]]]]]]]]]]]]]]]

(24)
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𝜃 = [[[[[[[

𝑎0𝑎1...𝑎6

]]]]]]]
. (25)

The output matrix can be represented as follows.𝑌 = 𝑋𝜃 (26)
Then the parameter matrix can be expressed as follows.𝜃 = 𝑋−1𝑌 (27)
Thus, as long as seven sampling points on the voltage

and current curve are obtained, the 6-order polynomials for
fitting PV modules can be obtained. The value of the use
(19) can be obtained. As the output characteristics of the PV
module are similar to the first-order impulse response, the 7
experimental sampling points used for curve fitting can be
obtained by the following methods, as is shown in Figure 2.𝐼0 = tan 𝜃1𝐼𝑚𝑝 (28)

𝐼1 = 12𝐼𝑚𝑝 [1 − 14 (1 − cos 𝜃)] (29)

𝐼2 = 𝐼𝑚𝑝 − 14 (1 − cos 𝜃) 𝐼𝑚𝑝 (30)

𝐼3 = 𝐼𝑚𝑝 (31)

𝐼4 = 𝐼𝑚𝑝 + 14 (1 − cos 𝜃) (𝐼𝑠𝑐 − 𝐼𝑚𝑝) (32)

𝐼5 = 12𝐼𝑠𝑐 − 12 [𝐼𝑚𝑝 + 14 (1 − cos𝜃) (𝐼𝑠𝑐 − 𝐼𝑚𝑝)] (33)

𝐼6 = tan 𝜃2𝐼𝑠𝑐 (34)
In order to avoid the reduction of fitting accuracy due

to improper selection of data, the points used for 𝐹(𝐼, 𝑉)
calculation are (𝐼0, 𝑉0), (𝐼2, 𝑉2), (𝐼4, 𝑉4), and (𝐼6, 𝑉6). The four
sampling points are substituted into (19), and the parameters
A, B, C, and D can be obtained, so that by (17) the maximum
power point can be obtained. However, the seven sampling
points for the fitting of the calculation may also cause the
error due to the inaccuracy of the sampling precision. In order
to overcome the problem, the seven sampling points are also
obtained by polynomial fitting calculation, respectively, as is
shown in Figure 3 [25].

4. Experimental Verification

In order to verify the correctness and effectiveness of the
PV module, maximum power point detection technology is
proposed in this paper. First of all, according to the structure
of the maximum power point detection technology of the PV
module, the DC-DC converter and the experimental system
based on Boost circuit are set up.The curve fitting and maxi-
mumpower point solution are carried out and comparedwith
the popular algorithm [23, 24]. The specific experimental
methods, experimental materials, and experimental results
are as follows.

Figure 2:The seven sample points used for polynomial curve fitting.
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Figure 3: The sample points used for polynomial curve fitting.

4.1. Experimental Materials and Methods. According to the
structure of maximum power point detection technology
of PV module, a voltage and current sampling DC-DC
converter and experimental system based on Boost circuit
are set up. The experimental system is shown in Figure 4,
the parameters of the experimental system are shown in
the Table 1, and the parameter setting interface of the
experimental system is shown in Figure 4.

In order to verify the correctness and effectiveness of the
maximum power point detection technology for PV module
proposed in this paper, the KyoceraKC200GTpolycrystalline
module [26] was used for the experiment [23, 24]. The
error analysis method adopted in this paper is absolute error
and root mean square analysis. The absolute error (AE)
and normalized root mean square error (NRMSE) at any
sampling point are defined.

𝐴𝐸𝑖 = 𝑉𝑐𝑖 − 𝑉𝑒𝑖 (35)

𝑁𝑅𝑀𝑆𝐸 = [(1/𝑁)∑𝑁𝑖=1 (𝐼𝑖,exp − 𝐼𝑖,𝑐𝑎𝑙)
2]1/2

(1/𝑁)∑𝑁𝑖=1 𝐼𝑖,exp (36)

where N, NRMSE, 𝐼𝑖,exp, and 𝐼𝑖,𝑐𝑎𝑙 are the number of
sampling points, normalized root mean square error, output
current of photovoltaic module by experimental, and calcu-
lated current values of photovoltaic module.

The experimental methods are as follows: Firstly, the
output voltage and current (I-V) and voltage power curve
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Table 1: Parameters of experimental system.

Power
Transistor Inductance Output

Capacitance Driver Microcontroller PV Simulator

SPW47N60 2mH 1000uF/450V TLP350 TMS320F28027 Topcon

Table 2: Parameters for the polycrystalline photovoltaic module using different methods under Standard Test Conditions (STC) (measured
at 25∘C and AM1.5 (1000W/m2)).

Parameters Ref. [23] Ref. [24] Our method𝐼𝐿(A) 8.211 8.223 8.225𝐼𝑂(A) 2.12×10−9 2.15×10−9 7.63×10−9
n 1.0758 1.0758 1.1441𝑅𝑠(Ω) 0.233 0.308 0.196𝑅𝑠ℎ(Ω) 132.88 193.049 103.034
NRMSE 0.0075 0.0267 0.00068

PV Simulator

Industrial computer

DC/DC Converter

Adjustable resistance 

Figure 4: The experimental system.

(P-V) of the PV module are simulated in the PV analog
power supply according to the parameters of the required PV
module. Secondly, using the constructed PV module voltage
and current detection system, the control instruction is sent
to the DSP controller through the upper computer, and the
output impedance of the PV module is constantly changed;
thus the PV output power is adjusted, the voltage and current
values of the corresponding PVmodule are collected, and the
voltage and current values coexist in the MATLAB. At the
end, the maximum power point of PV module is obtained by
using the maximum power point detection and optimization
algorithm based on the Lambert W function.

4.2. Experimental Results and Discussion. The maximum
power point detection system of PV module and the max-
imum power point detection and optimization algorithm
based on LambertW function are used to detect the different
types of PV module system, respectively. The results of the
experiment are shown in Table 2, and the corresponding test
curves are shown in Figures 5–8.

Figures 5 and 6 show the experimental data of KC200GT
polycrystalline module and the curve of fitting data in the
output voltage and current characteristics and power and
voltage characteristics. Figures 5 and 6 show that the way to
change the duty ratio by sending instructions through the
upper computer to the DSP controller is to change the output

characteristics of the solar cell and PVmodule. Figures 5 and
6 further show that the maximum power point detection and
optimization algorithm of PV module based on Lambert W
function can be used to detect the maximum power point of
the solar cell and PV module.

Figures 7 and 8 show the absolute error values of voltage
and current and voltage power compared to the maximum
power detection and optimization algorithm based on the
Lambert W function and widely used method. Figures 7 and
8 indicate that the maximum power point of the maximum
power can be obtained by using the maximum power point
detection and optimization algorithm based on the Lambert
W function. Table 2 gives the NRMSE values of different
detection methods at the maximum power point. At the same
time, it can be seen fromTable 2 that, for themaximumpower
point, the values of the maximum power point detection and
optimization algorithm based on the LambertW function are
less than 0.0059A and 0.1604W, respectively, and the NRMSE
is less than 0.00068. It can also be seen that the maximum
power point detection method and optimization algorithm
proposed in this paper can obtain a smaller deviation value
than other methods and can achieve high-precision detection
of maximum power point.

5. Conclusions

In this paper, a maximum power point detection method
of PV module based on Lambert W function is proposed.
Firstly, it analyzes the system structure of the maximum
power point detection technology of PV module and points
out that the key technical points of realizing the technology
are the following: (1)The output voltage and current of PV
module are sampled by Boost converter. (2) A maximum
power point detection and optimization algorithm based
on Lambert W function is applied to detect the maximum
power point of PVmodule. Secondly, The converter structure
of voltage and current sampling for solar cell is analyzed.
Thirdly, the maximum power point detection and optimiza-
tion algorithm based on Lambert W function is proposed,
and the solution of maximum power point is derived. Finally,
through the construction of the PVmodule maximum power
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Figure 5: Experimental I-V data and the fitted curve for polycrys-
talline photovoltaic module.
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Figure 6: Experimental P-V data and the fitted curve for polycrys-
talline photovoltaic module.
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Figure 7: Absolute current errors for polycrystalline photovoltaic
module.
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Figure 8: Absolute power errors for polycrystalline photovoltaic
module.

point detection system, the polycrystalline PV module is
tested, and the structure and algorithm of the PV module
maximum power point detection system proposed in this
paper proved to be reasonable.
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