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Abstract—This research has the objective to validate the effectiveness in 
the execution of the algorithm based on the detection of the image of a person, 
applied as a control in a lighting device, for better surveillance and energy effi-
ciency in domestic and business areas. For the methodology was used the anal-
ysis of the data obtained in various video surveillance cameras with the algo-
rithm integration. We considered, that the parameters such as the distance con-
cerning the capture speed and its effectiveness in turning on and off a lighting 
device when detecting the image of a person are true-positive, false-positive, 
false-negative and true-negative were considered. concerning the data obtained, 
the results determined 99.5% of the image detection is positive. This is validat-
ed using the SPSS through the descriptive analysis, Cramer's v (1) and the con-
tingency coefficient (0.707). It is concluded that the descriptive analysis applied 
through the contingency coefficient and Cramer's v, allows validating the effi-
ciency and effectiveness of the algorithm applied in a control on and off of a 
lighting device. 

Keywords—Algorithm in detection, detection of people, lighting device, video 
surveillance devices, energy-efficient. 

1 Introduction 

With the technological evolution, our entire environment is influenced to be auto-
mated continuously, improving the quality of life of human beings, from their ease of 
communication despite being long distances, to the point of automating the processes 
that normally are manual. For this purpose, devices and processes that improve ener-
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gy-efficient are constantly being created [1], the automation of the processes, brings 
improvements in energy efficiency, and reduces consumption and energy costs. Like-
wise [2] and [3], indicate that, through energy-efficient technologies, environmental 
costs and damages related to energy use can be reduced. 

Taking into account the progressive advancement of technology, and its attributes 
to combine with various structures, be they homes, industries, buildings, among many 
others, to provide facilities to those who make use of them, taking into account that 
intelligent systems applied to lighting can reduce energy consumption by controlling 
the lighting on and off of the luminaires, considering the authors [4], demonstrating 
that the total energy consumption in an establishment can be reduced by 15% auto-
mating lighting systems, generating less prominent consumption, and thus generating 
energy efficiency. 

According to [5], who declares that, lighting by fulfilling a fundamental role in the 
exercise of daily activities, whether social, educational, business, among others. It 
seeks to generate efficient energy consumption in lighting systems, considering what 
is described by [6], that being in an increasingly technological society, intelligent 
lighting systems generate energy savings and increase time of useful life of everything 
that makes up the light system, which implies that the time of energy consumption 
should be reduced without affecting the comfort level of its users. 

Considering the authors [7], lighting systems constitute approximately a quarter of 
the electricity generation, so energy efficiency should be applied to this consumption 
group. That is why, the need to create new technologies that contribute positively to 
this purpose, has led to the emergence of several techniques and methods that aim to 
improve energy efficiency, starting from the application of sensors, whether of 
movement, temperature, proximity, etc.; until applying algorithms that manage opti-
mal lighting systems, generating savings without denoting negative effects on the 
light capabilities of the system, as indicated [8].  

As technology advances, science does it together with it, to jointly seek the crea-
tion of algorithms that work in tandem with equipment that adapts to them [9] that 
detection of faces using algorithms has various applications; estimating what is de-
scribed by who indicate that, the schedules based on energy efficiency, aim to reduce 
the execution times of the algorithm, as well as maintain data throughput and con-
sumption of Energy. 

Research on the recognition of the image of people has progressed steadily, and 
with the introduction of information technologies, the range of algorithm-based appli-
cations to solve various problems has become diverse [10], the recognition of a person 
is a topic that is predisposed for various applications, whether security, video surveil-
lance, man-computer interface, among others. The purpose of this investigation is the 
analysis of the energy efficiency in lighting devices based on the detection of a person 
considering an image detection algorithm, the video cameras being dispositive by 
which, through the capture made, we proceed to turn on the luminaire, so a statistical 
analysis of the data collected is performed to demonstrate the effectiveness of the 
algorithm, reducing its detection time. 

Technological progress is gradually gaining strength, in such a way that new intel-
ligent systems appear that allow improving the living conditions of those who use it, 
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as well as extending the useful life of the elements that make up a control system 
intelligent, as they mention [11], that where the processes are manual, it is sought to 
automate them, to generate efficient energy management in the system, such as the 
case of Smart grid home, mentioned by [12], that these homes take advantage of tech-
nology to guarantee conscious energy consumption, maintaining continuous commu-
nication between their devices and that the user has access to their monitoring. 

This document is organized as follows, in Section 2 it focuses on the description of 
the methodology used, which includes a framework, lighting parameters, control de-
vice design, application of the device in image detection, description of the data ob-
tained and statistical analysis using the SPSS software. Section 3 describes the results 
and the frequency and descriptive analysis of the data obtained concerning the appli-
cation of the algorithm in the detection of a person based on the three video surveil-
lance cameras used in this investigation. Finally, the conclusions of this research are 
described. 

2 Methodology 

To analyze the effectiveness of the algorithm's execution based on the detection of 
people and their energy efficiency in lighting systems, this research is based on an 
exploratory methodology, considering the data collection of three video surveillance 
cameras, where 630 captures were obtained, corresponding to 210 images per camera. 
This study is carried out to determine the effectiveness in the execution of the algo-
rithm based on the detection of a person, and after that, apply it to a lighting device, 
which will be switched on depending on the detections obtained, to determine the 
percentage of device power-up efficiency 

2.1 Framework 

The purpose of the present investigation is to validate the effectiveness of the algo-
rithm that allows the detection of the image of a person, so it is necessary to under-
stand the detection process until reaching the final result that consists of turning on 
and off a system for lighting, this process is represented by the flowchart shown in 
Figure 1, considering that the algorithm developed in Matlab was used and using the 
system capture image toolbox applications in the image capture. 

In this research, it points in a certain way to efficient detection, considering the ef-
fectiveness of the algorithm based on the detection of the image of a person through 
the three video surveillance devices used for this analysis. 
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Fig. 1. Detection and lighting process of the light device 

2.2 Tools used 

The hardware used for the purpose of this research was a Toshiba Satellite C55-
C5240 Laptop, Intel® Core™ Intel Core i5-5200U de 2.2 GHz, RAM 8GB, HDD 
1TB, Toshiba HD Camera, Windows 10, 64 bits, Intel HD Graphics 5500. EasyCap 
device, used in the video signal. IR-Max 250 Camera, IR-Hilook THC-T110-P Cam-
era, IR-Turbo HD DS-2CE16D0T Camera, and Matlab 2017b software. Arduino 
Mega with I maximum equal to 40mA and V operation equal to 5v, 1 kΩ resistors, 
triac Model BT138, door activation current equal to 5-50 mA. 

2.3 Lighting parameters considered 

The authors [13] were considered for the development of the table 1, which de-
scribes the parameters power, luminous flux, voltage, luminous efficiency  and  the 
lifespan of the lighting devices used in this research. 

Table 1.  Lighting Parameters 

Luminaire Power (w) Luminous flux (lm) Voltage (V) Luminous efficiency 
(lm/w) 

Lifespan 
(hours) 

Incandescent  
spotlight 60 800 230 13 1000 

Led spotlight A65 15 1400 230 93 30000 
Fluorescent lamp  20 1100 230 55 8000 

 

In the calculation of the luminous efficiency equation (1) the luminous flux emitted 
by the luminaire and the power consumption of each luminaire are related. 

 𝜂 = !
"
		 (1) 

Where: 𝜂 = Luminous efficiency (lm/w), 𝐹	= Luminous flux (lm) y 𝑃= Power con-
sumption (w). 
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2.4 Design of the lighting control device 

To verify the algorithm operation, a device was designed for work as a lighting de-
vice, which will be applied synchronously with the algorithm for detecting the image 
of a person through a different camera, see Figure 2.  

The power circuit of the device operates as follows: connecting two voltage 
sources, one of 120V with alternating current (AC) to power the lighting device and 
another 5V source with direct current (CD). In this case we use the arduino board to 
give an ignition pulse to the triac gate, and to control the switched on of the lighting 
device. It is considered that the device will depend on the detection of the person, 
which will act as an automatic power switch in case that detects the image of the per-
son, or turns off in the case that it does not detect it. 

 
Fig. 2. Device Circuit  

2.5 Detection of a person's image 

Table 2 describes the effectiveness rate in percentages based on the time and dis-
tance range of 3m to 9m, concerning the detection of the image of a person, through 
the three video surveillance cameras used in this research to validate the algorithm 
based on an on and off control of a lighting device. 

Table 2.  Effectiveness in detecting the image of a person 

Distance 
in meters 

Cameras types 
Hilook (s) Effectiveness Max (s) Effectiveness Turbo (s) Effectiveness 

3 0.4035898 99.0% 0.3966187 100.0% 0.3969076 100.0% 
4 0.3996954 100.0% 0.4138642 95.8% 0.4262454 93.1% 
5 0.4319552 92.5% 0.4117347 96.3% 0.4056770 97.8% 
6 0.4126833 96.9% 0.4128826 96.1% 0.4129655 96.1% 
7 0.4101977 97.4% 0.4164330 95.2% 0.4111486 96.5% 
8 0.4089741 97.7% 0.4166274 95.2% 0.4148233 95.7% 
9 0.4103726 97.4% 0.4115626 96.4% 0.4095482 96.9% 
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2.6 Application of the lighting device in image detection 

Similarly, in Table 3, images of the detection of a person in real time framed in a 
yellow frame (frame) are shown, which were captured using three different cameras 
through the application of the algorithm to be validated.  

These visualized images are a sample of the total of 630 detections made to the 
same person in a range of 3m to 9m with an interval of 1m, considering that the image 
of the person was captured 30 times in each interval synchronized with a lighting 
device, which was turned on and/ or off when a true positive, false positive or false 
negative detection was obtained. 

This process allows an optimization in the use of the device and an improvement in 
energy efficiency related to lighting systems. 

Table 3.  Detection of a person's image 

 

2.7 Operation of the control circuit and its relationship with video 
surveillance cameras 

We consider parameters such as distance, capture speed, effectiveness to turn a 
lighting device on and off by detecting a person’s image considering true positive 
(TP), false positive (FP), false negative (FN) and true negative (TN) for its analysis. 

The video surveillance cameras are connected to the Pc used in the investigation, 
remaining as an external camera to the webcam. In this way the control circuit will 
allow connecting with the algorithm based on the detection of a person’s image 
through an Arduino board, which is used as a link, to establish communication be-
tween the circuit and the code in Matlab, and, according to the detections made by 
each camera, the effectiveness of the algorithm applied was determined the turning on 
the lighting device, the same one that ignites by detecting the person’s image, this 
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activity is considered true positive, otherwise, when detections differing from true 
positive, as false positive, false negative, the lighting device emits flashing flickering. 

The video surveillance cameras were used in the investigation because they have 
infrared night vision, that is, despite being in a low light place, the camera captures a 
person’s silhouette and the lighting device automatically turns on. This also collabo-
rates with energy efficiency and security issues, because the cameras work in real-
time, getting the characteristics of people who enter the place where the device is 
applied. 

2.8 Data description 

The data collection was based on the images obtained from the three video surveil-
lance devices, which were subjected to an effectiveness test based on taking captures 
at seven different distances, these being from 3m to 9m, completing thirty captures 
per camera on each path, reaching a total of ninety captures per meter. 

The data obtained from the algorithm based on the detection of the person, consid-
ering that it was developed in Matlab, using system capture image toolbox as the 
means of connection with video surveillance devices, which consists of functions and 
blocks that allow cameras to be connected, as well as the analysis, visualization and 
development of algorithms, as indicated [14]. Next, we proceeded to sort the collected 
data, in a database in Excel, creating a sheet for each distance covered, and then pro-
ceed to extract the image detections made for each meter, with the detection effec-
tiveness being the determining factor in demonstrating on which device the algorithm 
is best executed. And, from these data obtained, we proceed to perform a detailed 
analysis in the SPSS statistical software, applying the Likert scale to the 630 data of 
the three variables obtained, taking into consideration [15], who expresses That, is a 
scale that corresponds to levels, where the researcher measures the results in terms of 
levels. In this investigation, 4 different levels were applied, 1 being the lowest score 
and 4 the highest, is expressed as follows: 1. True Negative (TN), 2. False Negative 
(FN), 3. False Positive (FP) and 4. True Positive (TP). 

2.9 Statistical analysis 

In this research, descriptive analysis is used, as a statistical technique that identifies 
the main characteristics of the data and describes them through graphs and/or tables, 
as mentioned [16], this method helps to understand the data and its structure, to find a 
pattern of general behavior, as well as the data that moves away from that analyzed 
pattern. 

Considering the authors [17], [18], this analysis is of the utmost importance, be-
cause it detects data that are far from the average established for others values that are 
part of the sample. Since this method shapes the data analysis, providing various ways 
of interpreting the result, whether by graphs, tables, histograms. 

To determine the validity of the data obtained, the analysis of contingency tables 
was performed, according to [19], this method serves to relate the data of two or more 
different variables to each other, and with this to be able to establish modes of behav-
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ior. Within it is Pearson's Chi-Square test, citing [20] who indicates that, x2 (chi-
square) is a test that measures the discrepancy between the distribution of observed 
and expected frequencies. Taking as general characteristics, this test takes values 
between zero and infinity and has no negative values because it is the sum of values 
squared. 

According to (De la Fuente, 2016) the level of confidence of this test must have a 
value greater than 0.05, where if this rule is met, it is stated that the variables are de-
pendent on each other. To obtain the chi-square values of each device analyzed, we 
proceed to apply the statistical model that represents this test in (1). 

 𝑋# = ∑ ((%!&'!)
"

'!
))

*+,  (1) 

Where Oi represents the observed value (210 data), and Ei represents the expected 
value (204, 203, 209 positive detections respectively). 

Then, the contingency coefficient test was carried out, which determines the asso-
ciation between variables, having its maximum association limit of 1, if this value 
exceeds the limit, the investigation carried out is not feasible, as indicated [22]. Ap-
plying the statistical model of this coefficient, the values that will be shown in the 
tables that follow are obtained, starting from the equation (2). 

𝐶 = + -"

-"./
 (2) 

Where x2 belongs to the chi-square value and n is the number of data. 
Finally, we proceeded to apply the Cramer's v, to measure the degree of relation-

ship between the variables, specifying the greatest association between them, their 
established coefficient varies between 0 and 1, with 1 being the highest grouping 
value, as expressed [23]. Considering the established data, the Cramer's v was ob-
tained, based on the statistical model that represents this test, which is determined by 
(3): 

 𝑉 =	+ -"

0.2
  (3) 

Where x2 belongs to the chi-square value, N to the total of the analyzed data, and m 
to the minimum value of rows or columns of the data. 

3 Results 

The results obtained from the three devices analyzed to determine the effectiveness 
of the algorithm based on the detection of a person, to implement it in a lighting de-
vice and generate energy efficiency, obtaining that the difference between the highest 
and the lowest percentage of effectiveness It is 3.3%, concerning the percentages 
accumulated in Table 3, 4 and 5, demonstrating that the algorithm is developed with 
high efficiency in the cameras submitted to the study. In the three devices analyzed, a 
favorable result was obtained, obtaining that in the video surveillance device in which 
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the algorithm was developed with greater fluidity, a 99.5% effectiveness was obtained 
according to the statistical data made below. 

3.1 Result and frequency analysis of the first video surveillance device  

In this analysis, 30 image captures were made for each meter established as a dis-
tance in the range of 3m to 9m, obtaining 210 data concerning the detection of imag-
es, which were organized and evaluated in the SPSS software.  

Table 4 shows the frequency analysis of the analyzed data, and describes as result 1 
detection in false positive, 5 is a false negative, leaving 204 positive detections, for 
which a valid percentage of 97.1% of reference effectiveness was obtained. to the 
turbo camera. 

Table 4.  Frequency analysis - turbo camera 

 Frequency Percentage Valid Percentage Accumulated 
Percentage 

Valid 

True Positive 204 97.1 97.1 97.1 
False Positive 1 .5 .5 97.6 
False Negative 5 2.4 2.4 100.0 
Total 210 100.0 100.0  

3.2 Result and frequency analysis of the second video surveillance device 

About the first analysis, an organization of the 210 data obtained concerning the 
Hilook camera was carried out and the frequency analysis was carried out. Table 5 
shows 203 positive detections, 4 false positives, and 3 false negatives, reaching 96.7% 
effectiveness, this device being less efficient concerning the turbo camera, determin-
ing that the algorithm in this camera leaned towards positive detections. 

Table 5.  Frequency analysis - Hilook camera 

 Frequency Percentage Valid Percentage Accumulated 
Percentage 

Valid 

True Positive 203 96.7 96.7 96.7 
False Positive 4 1.9 1.9 98.6 
False Negative 3 1.4 1.4 100.0 
Total 210 100.0 100.0  

3.3 Result and frequency analysis of the third video surveillance device 

Table 6 shows the data about the frequency analysis of the max camera, obtaining 
209 positive detections of 210 possible, and a false positive. Also, as a result, the 
highest percentage of effectiveness concerning the execution and detection of the 
algorithm used is visualized, being represented by a 99.5% effectiveness at the time of 
detecting the image of the person, there is approximately 4% difference concerning 
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the analysis of the turbo and hilook camera that showed a lower percentage value than 
that of this camera.  

Table 6.  Frequency analysis - max camera 

 Frequency Percentage Valid Percentage Accumulated Percentage 

Valid 
True Positive 209 99.5 99.5 99.5 
False Positive 1 .5 .5 100.0 
Total 210 100.0 100.0  

3.4 Result and general descriptive analysis  

To demonstrate the reliability of the analyzed data, a condensate of the 630 detec-
tions collected is obtained and employing descriptive statistical analysis, generally 
obtaining the results of the three previous analyzes. Table 7 describes the information 
obtained by the SPSS software. 

Table 7.  Descriptive Statistical Result 

 N Media Desv. típ. Variance 
Turbo camera 210 3.95 .313 .098 
Hilook camera 210 3.95 .273 .074 
Max camera 210 4.00 .069 .005 
N valid (according list) 210    

 
Considering the data obtained, it is observed that the highest value determined by 

the Likert scale (4) based on the positive detection and therefore the one that is re-
peated more frequently, has been taken as the average of the data, by which, we pro-
ceed to observe the standard deviation of the analyzed variables, this technique being 
important to demonstrate how far the variables are from their central measure, as 
mentioned [24], who express that, this method allows to show how the data of the 
average and the distribution are separated within the given limits, for which it is 
shown that, the deviation is in a range of 0 to 0.4, being (0.069) the deviation with 
Less data dispersion. Taking into account the variance, which is in a range smaller 
than the standard deviation (0 to 0.1), this being a measure of dispersion, as indicated 
[25], mentioning that the variance is what represents the variability of a series of data 
regarding its arithmetic mean, which shows that the analysis has been satisfactory 
when determining that the margin of error of the camera with greater effectiveness in 
terms of the execution of the algorithm, was a 0.05%, the application of the algorithm 
based on the detection of the image of the person being 99.5% effective. 

3.5 Result and analysis applied in contingency table 

To complement the validation, the contingency table is applied, which includes the 
contingency coefficient, the Cramer's v, and the Chi-square test, which determine the 
relationship between the established variables, given certain relationship values (being 
1 the contingency limit value and in a range of 0 to 1 concerning Cramer) these being 
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the relationship limits if the values are greater than 1 the assumption in the viability of 
the data is rejected, and if the given values are between the range of 0 to 1, the varia-
bles are considered dependent on each other, with 1 being the maximum dependence. 

Concerning the first device analyzed, in Table 8, the values obtained in the Chi-
square test (0.463) are shown and in Table 9, the contingency coefficient (0.816) is 
displayed. These results are within the range of estimates of the tests applied to video 
surveillance devices. 

Table 8.  Chi-square - Turbo Camera 

 Value gl Sig. Asymptotic (bilateral) 
Pearson's Chi-square 210.000a 204 .463 
Reason to verisimilitudes 59.898 204 1.000 
Linear association by linear 1.197 1 .274 
N of valid cases 210   

Table 9.  Contingency Coefficient - Turbo Camera 

 Value Sig. approximate 

Nominal by nominal 
Phi 1.414 .463 
Cramer´s v  1.000 .463 
Contingency coefficient .816 .463 

N of valid cases 210  
 
The superscript “a” shown in table 8, table 10 and table 12 represents the compo-

nents considered as a sample for statistical analysis. 
Considering the analysis in the second device concerning the Hilook camera, in 

Table 10, the values related to the Chi-square test (0.461) are shown as a result and in 
Table 11, the Contingency Coefficient (0.816) data is displayed, which they are simi-
lar concerning the values obtained in the first device. This is determined based on the 
detections and, consequently, their values are in the ranges established in the statisti-
cal tests performed. 

Table 10.  Chi-square - Hilook Camera 

 Value gl Sig. Asymptotic (bilateral) 
Pearson's Chi-square 210.000a 203 .461 
Reason to verisimilitudes 70.942 203 1.000 
Linear association by linear .000 1 1.000 
N of valid cases 210   

Table 11.  Contingency Coefficient - Hilook Camera 

 Value Sig. approximate 

Nominal by nominal 
Phi 1.414 .461 
Cramer’s v 1.000 .461 
Contingency coefficient .816 .461 

N of valid cases 210  
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In the third device analyzed about the max camera, data were obtained that reflect 
more positive detections, concerning the two previous devices, so in Table 12 the 
values resulting from the Chi-square test are displayed (0.468) and Table 13 shows 
the data about the Contingency Coefficient (0.707). These results demonstrate that 
this device was developed with greater efficiency applied the algorithm based on the 
detection of the image of a person. 

Table 12.  Chi-square Max Camera 

 Value gl Sig. Asymptotic (bilateral) 
Pearson's Chi-square 210.000a 209 .468 
Reason to verisimilitudes 12.689 209 1.000 
Linear association by linear .563 1 .453 
N of valid cases 210   

Table 13.  Contingency Coefficient - Max Camera 

 Value Sig. approximate 

Nominal by nominal 
Phi 1.000 .468 
Cramer’s v 1.000 .468 
Contingency coefficient .707 .468 

N of valid cases 210  
 
About the results obtained in the three devices, the algorithm shows an optimal de-

tection efficiency, for which the analysis of the device in which the algorithm was 
executed more quickly is considered, determining that the analysis is feasible, due to 
that, in the coefficients selected to relate the variables, has provided a result that is in 
the range of the limit values of these tests, having a value of 0.707 in the contingency 
coefficient, which its maximum value is 1, which It means that the data analyzed with 
this coefficient turns out to be satisfactory. 

This analysis shows that the relationship between the variables is acceptable, with 
the percentage of error equal to 0.05% (obtained from the frequencies). Likewise, 
when observing the values granted by the Cramer's v, it is obtained that, this analyzed 
device has the highest score of this test (1), where the range of this coefficient is be-
tween 0 and 1, demonstrating that the relationship Among the variables it is perfect, 
the error rate is 0.05% (obtained from the frequencies). 

3.6 Result of the three devices, based on positive detection 

Considering the results about the percentages of positive detection obtained in the 
analysis performed, Figures 3, 4 and 5, visualize the effectiveness of positive detec-
tion of the algorithm in each of the cameras, demonstrating through a pie chart that 
the purpose of the Research has proved feasible. 
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Fig. 3. Percentage positive detection -Hilook 

 
Fig. 4. . Percentage positive detection - Turbo 

 
Fig. 5. Percentage positive detection – Max 
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Fig. 6. Dispersion Curve 

Figure 6 shows the dispersion curve with the percentages obtained based on the 
positive detection, concerning the effectiveness of the execution of the algorithm in 
the three analyzed devices. 

This allows demonstrating that the data obtained concerning the three devices have 
a high relation to each other.  

4 Discussion  

This research aimed to validate the effectiveness in the execution of the algorithm 
applied in the detection of a person’s image, applied -as a control- in a lighting de-
vice, thus obtaining results that generate several advantages: the first advantage is that 
thanks to the improvements made to the detection of a person’s image, better surveil-
lance can be established, this leads to a second advantage and is that we can achieve 
an improvement in energy efficiency in both domestic and commercial areas. The 
third advantage is that this research generates a contribution to better control the on 
and off in an automated way, and avoid keeping the luminaires on unnecessarily, 
considering that this will generate great benefits by establishing improvements in 
energy efficiency in the area of electricity consumption. Finally, a fourth advantage is 
considered to the optimal use of lighting devices, extending their lifespan and as fu-
ture work, they consider the development and application of a database of capture 
images, which would be a contribution to security.  

In order to achieve all of the above, the following relevant aspects were consid-
ered: For the application of the algorithm in detection, 720 x 576 pixels were consid-
ered, for the image resolution on the three cameras used. In all the tests performed 
was considered the shortest detection time of each camera for the respective calcula-
tions and through a mathematical equation the average time in the detection of each 
camera was determined. The effectiveness rate obtained as a result in image detection 
with the application of the algorithm on each camera, allows you to determine that 
this data has a relationship with each other when capturing the image in a positive 
way with a high percentage. The analysis of contingency coefficient, and Cramer, in 
relation to the device more effectively, they determined as a result in contingency 
coefficient a value of approximately 1 (0.707 <1), also in the Cramer coefficient, a 

Turbo
97,1% Hilook

96,7%

Max
99,5%

96%

97%

98%

99%

100%
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relatively perfect result was given (1 = 1), this being the maximum point of relation-
ship between the variables and establishing that they are within the ranges established 
by the coefficient studied.  

5 Conclusion  

The descriptive analysis applied to the data obtained as a result of the application 
of the algorithm in the detection of the image of a person in different cameras within 
the control of switching on and off in a lighting device, allows us to conclude that the 
data involved in this study have a high relation to each other, due to the few errors 
made by the algorithm by positively detecting the image of a person. Despite the close 
relationship between the data of the variables, it indicates that there is a statistical 
percentage that demonstrates which of these analyzed devices had the greatest effect 
with the application of the algorithm in positive detection of people and its feasibility 
to implement it in lighting devices generating an energy efficiency concerning its use. 

Therefore, in the frequency analysis it was obtained that, the highest detection per-
centage provided 99.5% (209 true positive detections), followed by 97.1% (204 true 
positive detections), and finally the percentage with the lowest effectiveness that was 
of 96.7% (203 true positive detections), all these percentages are based on 210 general 
detections per camera, and 30 detections per distance, being a total of seven distances 
previously determined, demonstrating that the margin of error of the device with 
greater effectiveness is 0.05 %, a relatively small value. Due to this, an analysis was 
carried out to validate these data and the effectiveness of the devices concerning their 
variables, considering the contingency table, which details the relationship between 
the data of the declared variables. 

Applying the contingency coefficient, and the Cramer's v, acceptable relationship 
values were obtained, according to this it was achieved that in the device with greater 
effectiveness the values are within the ranges established by the coefficient studied, 
resulting in the contingency coefficient a value of approximately 1 (0.707 <1), also in 
the Cramer's v, giving a relatively perfect result (1 = 1), being the maximum point of 
relationship between variables. 

Upon completing this study, it is concluded that the algorithm with which a per-
son's image is positively detected, is feasible, considering that the data obtained by the 
three video surveillance cameras, allowed a reliable result and with good effectiveness 
of execution in detection. In this investigation the application of the algorithm was 
efficient concerning the two devices, marking a margin of error of less than 1%, and 
these admissible results show that associating the algorithm with the camera can be 
applied in a lighting device in future works, to control the switching on and off in an 
automated way to avoid keeping luminaires on unnecessarily, and this seeks to gener-
ate energy efficiency in the area of electricity. 
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