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Abstract:  The development and impact of technology on our everyday lives cannot be compared with 

the world our ancestors lived in several decades ago. This is described as the world of technology 

(WoT). But despite all the advancements in technologies, understanding of the mechanisms of nature 

and the damages caused via natural disasters, such as earthquakes, landslides, and flooding to mention 

only a few, are still very far away. In the effort of saving lives during natural disasters, such as 

earthquakes, this study introduces a rapid human body detection technology using image processing 

from UAV camera. The skin color from a female student is first extracted in RGB then converted to 

HSV. Next, opening and closing morphological operations are performed eight times each to remove 

all noise present in the image. Experimental tests were performed both indoor and outdoor, where the 

female student presented an object close and far to the camera to check the detection capability in both 

cases. The experiment results show that close or far, the camera can clearly detect both a human body 

and any part of a human body. The results of the experiment proves the merit of the proposed method. 
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I. INTRODUCTION 

 

e are living in a world, in which every aspect of 

our life is shaped by technology. Through 

diligent research, new technologies are developed and 

then used to improve the well-belling of every aspect of 

one’s life. Robotics are used in industry to assist 

workers, in construction for welding or floor finishing, 

in the automotive industry for assembly or testing, for 

crop harvesting, animal grooming and care in 

agriculture, and in nuclear plant. Unmanned Aerial 

Vehicles (UAVs) are used in disease detection and 

mitigation, disease outbreak tracking, livestock tracking, 

to assess environmental impact, and wildlife habitats to 

name  only a few. The Hard work, Dirty work and 

Dangerous work (HDDW) that humans have been 

doing over the past decade cannot be done any more we 

are moving towards a new planet.  In 100 years, 

everything will be automatized. However, in spite of 

advancements in technology, we are still facing 

challenges resulting from natural disasters. Every year, 

in every part of the world, many lives are lost due to 

natural disasters such as, typhoons, hurricanes, and 

earthquakes. Japan is one of the countries that suffers 

the most from natural disasters. If we take a close look 

at Japan’s land area, it is only 0.28% of the whole 

world. However, despite Japan’s small land area, Japan 

comes on top of the list of countries that are hit by 

typhoons, volcanic eruptions, earthquakes which cause 

tsunamis, floods, and landslides.  About 44% of the 

typhoons that occur every year in the Asia-Pacific 

Continent approach Japan. In addition, there are 108 

active volcanoes ranging from the Tohoku Kanto area 

to the Kyushu area, representing about 7% of the 

world’s active volcanoes. In each disaster that occurs, 

whether in Japan or anywhere around the globe, there 

are always many lives lost and sometime this is caused 

by poor visibility during the rescue operation or fear of 

the rescue team to approach the disaster site resulting in 

more deaths. According to research, the lifespan of 

humans after a disaster occurs is said to be 72 hours.  To 

support or help  rescue teams during a rescue operation 

and quickly save  lives during any disaster,  the authors 

have come up with the idea to develop a quick human 

body detection system-using image processing from the  

UAV cameras. The following is the project concept: 

When a disaster occurs, the UAV will fly closely at low 

altitude over the disaster site and with its equipped 

camera, it will send real time images of the site to the 

rescue team at the ground control station (GCS).  The 
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GCS team monitoring the rescue will then alert the 

rescue team over at the disaster site on the exact location 

of the body been detected by the UAV and that person is 

saved once the information is received. First the color 

skin in RGB (R=248, G=216 and B=183) is extracted, 

converted into Hue Saturation and Value (H=30, S=26 

and V=97), and then applied to the Morphological 

operation (spending and contraction). The experimental 

results prove the merit of the method at a satisfactory 

detection rate. 

 

II.  RESEARCH CONCEPT 

 
The main purpose of this research is to use the 

integrated UAV camera to develop a fast human body 

detection system to aid the rescue team on the disaster 

site during the rescue operation.  When the UAV flies 

the disaster site the vision system transmits the 

information in real time from the scene to the rescue 

operation headquarters on the ground monitoring the 

rescue operation. The team at the headquarters quickly 

and closely analyzes the data coming in. If a human 

body is detected, then the information is returned to the 

rescue team on the site to take appropriate action. The 

system has the capability to detect an individual part of 

a body amongst the debris of the disaster. Fig. 3 is the 

project concept. 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.1 Research Concept 

 

III.   NATURAL DISATER AND ITS DAMAGES 

 

A natural disaster is by definition, an event that is 

caused by the natural forces of the earth and results in 

great damage to the environment and people who live 

there [X]. The severity of a disaster is usually measured 

in lives lost and economic loss [2]. Each year, in 

somewhere around the globe, the earth experiences 

natural disasters. Depending on the severity, lives can 

be lost in nay any number of disasters. Falling buildings, 

trees, freezing to death during winter, being washed 

away, and heat stroke are just some of the deadly 

effects. A recent example is the 2016 earthquake in 

Italy where over 200 people lost their lives [P]. But the 

deadliest of all the earthquakes occurred in 1556 in 

China where approximately 830 000 people lost their 

lives.  

 

A. Earthquakes 

An earthquake occurs when the earth releases pent up 

energy and causes the ground to shake. Earth’s ground 

is made up of several very large pieces of land called 

plates. Most earthquakes occur when these plates rub 

against each other. No one can predict the exact time an 

earthquake will happen. Most earthquake related deaths 

are cause by the collapse of structures. Construction 

practices play a tremendous role in the death of toll of 

earthquakes. For example, in April of 2016, two 

earthquakes hit Kumamoto City of the Kumamoto 

Prefecture in the Kyushu region of Japan (Fig.2 and 

Fig.3) 

 

 

 

 

 

 

 

 

 

Fig.2 Kumamoto earthquake view from the sky 

 

 

 

 

 

 

 

 

 

Fig.3 Kumamoto earthquake damages 

 

In the southern area of Italy in 1099, more than 100,000 

people perished in an earthquake that struck the region 

[3]. Almost half of the people living in the region of 

Messina where killed due to the easily collapsible 

structures that dominated the villages of the region. 

Another example is a large earthquake that struck San 

Francisco three years earlier that killed about 700 
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people because the buildings where constructed in 

different type. The first earthquake has a magnitude of 

7.0 while the second was 6.2. The two earthquakes 

killed at least 50 people and injured about 3.000 people 

in total. Severe damage occurred in the Kumamoto and 

Oita prefectures with numerous buildings collapsing 

and catching fire. More than 44.000 people were 

evacuated from their homes due to the disaster. 

Searching at a site of this kind (Fig. 3) for survivors in 

collapsed bricks is not an easy task. Hence, the 

necessity for to the use of the human body detection 

UAV. The damage from earthquakes is not only the 

collapse of buildings but also landslides and 

liquefaction resulting from earthquakes cause damage  

 

 

Table1 Example of earthquakes occurring every day in 

the world  

 

 

B. Landslides 

Buildings are not the only thing to fall under the 

stresses of seismic waves. The shaking causes regions 

of rock and soil to slide downhill. Often, unstable 

regions of hillsides or mountains fall. In addition to the 

obvious hazards posed by large landslides, even no 

nonlethal slides can cause problems when they block 

highways.  Nonlethal landslides can be inconvenient or 

cause problems for emergency and rescue operations. 

For example, in 1970, an earthquake off the coast of 

Peru produced a landslide that began 80 miles away 

from the earthquake. The slide was large, travelled at 

more than one-hundred miles per hour and plowed 

through part of one village and annihilated another, 

killing more than 18,000 people (Fig.3). Landslides 

sometimes cause more buildings and houses to collapse 

trapping people underneath during the shaking. Hence, 

here also the Human body detection can be in used 

during this emergency (Fig.4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.4 Landslide during earthquake 

 

 

IV. METHODOLOGY 

 

Those who are familiar with image processing of any 

kind know that the first stage in any vision system is the 

image acquisition [PPT]. The following steps are used 

in performing this task. 

 

Step1: The image with 640 ×480 pixels is acquired 

from the camera and stored into the computer  

at 12 frame per second. 

 

Step2: After the image is acquired, the inputted image 

is converted from RGB to Hue, Saturation, and 

Value (HSV). 

 

Step3: Threshold processing is performed on the 

converted image for skin color recognition. 

 

Step4: Morphological operation is used to remove all 

noises in the image. 

 

Step5: The recognition output is set only for human 

body skin. 

 

 

A. Skin Color Extraction 

We used the skin color extraction as method to perform 

human body recognition. The following two reasons 

Date Time Depth Mag 
Region 
Name 

2017-05-01 01:10:47 7 2.5 Turkey 

2017-05-01 00:45:59 4 2.3 Central Italy 

2017-05-01 00:06:06 6 4.4 Peru 

2017-05-01 23:51:46 3 21 
Central 

California 

2017-05-01 23:37:45 100 2.2 
Southern 

Alaska 

2017-05-14 23:53:00 10 2.6 
Indonesia, 

Bali 

2017-05-14 23:49:00 14 4.0 
Offshore 

Bio, Chile 

2017-05-14 23:03:07 9 2.5 Central Italy 

2017-05-15 23:24:03 12 5.3 Taiwan 

2017-05-16 05:47:02.8 12 2.2 Indonesia 
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explain why the extraction method has been used or the 

advantage or the merit of skin color extraction. 

 

 Compared to another method in the open 

literature, the skin extraction is very easy to 

process. 

 
 When merging it with face detection methods, the 

probability for false detection can be reduced. 
 

 

This method is suitable for this project as having an 

easy way to process images from a disaster site for 

human body detection in real time is important  

 

 

B. RGB to HSV Conversion 

The HSH means hue-saturation-value (HSV) color 

model. The hue (H) of a color refers to which pure 

color it resembles. All tints, tones and shades of red 

have the same hue. Hues are described by a number that 

specifies the position of the corresponding pure color 

on the color skin. The saturation (S) of a color 

describes how white the color is. A pure red is fully 

saturated, with a saturation of 1, tints of red have 

saturations less than 1; and white has a saturation of 0. 

The value (V), also called its lightness, describes how 

dark the color is (Fig.5) 

 

 

 

 

 

 

 

 

 

 

a) HSV color space                  b) Hue value 

 

 

Fig.5 HSV color space and value 

 

A value of 0 is black, with increasing lightness moving 

away from black [PPS]. The advantage of HSV, as 

explained above, is that adjusting the color such as 

brightness or darkness at any time is easy while being 

processed to fit the application goal over the RGB. This 

is one of the reason converting the RGB to HSV was 

chosen. The following formulas are how are used to 

convert the RGB to HSV. 

 Hue conversion: 
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 Saturation conversion: 
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 Value conversion: 
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V. EXPERIMENTAL RESULTS 

 

A. Experimental-1: Indoor Detection test 

To validate the human body detection under the 

fragments of stone, bricks or concrete with the method 

described above, a female student extracted her own 

body skin color first in RGB. Then the RGB was 

converted in HSV to be very close to a 100% detection 

rate. The value of the extracted RGB are as follows: R= 

248, G= 216, B= 183. These values were converted to 

HSV to obtain, H=30, S= 26 and V=96 respectively. 

The same female student process the detection by 

presenting to the vision system the open CV image 

book she is holding. Although on the book presented to 

the vision system had many color, the vision system 

detected the hand with a 100% detection rate tas 

expected. The test result shown in Fig.6 has been done 

indoor. 

 

 

 

 

 

 

 

 

a) Original image      b) Detection result 

 

Fig.6 One hand detection test result 

 

This result proved the merit of this method. 

  

1) 

2) 

3) 
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B. Experimental-2: Morphological operation 

Morphological image processing has become a standard 

part of the image scientist’s toolbox and today is 

applied daily to a wide range of industrial applications, 

including and not limited to inspection, biomedical 

imaging, document processing, pattern recognition, 

metallurgy, microscopy, and robotic vision. Because 

the morphological operations can serve as a universal 

language for image processing, application is only 

limited by the ability to design effective algorithms and 

efficient computation implementation [6]. The merit of 

this method is great as it is efficient for noise removal a. 

It also has a variant propriety for image rotation or 

movement. There are many operations in 

morphological imaging such erosion, dilation, opening, 

and closing to mention only a few.  The following two 

operations play an important role in morphological 

image processing for this project: the opening and its 

dual, closing. The morphological opening of image A 

by image B is denoted A ○B and is defined as a 

composition of erosion and dilation by: 

 

                                                                                    (4) 

 

A functional operation for opening is           , and the 

command for opening in the MT is mmopen (A,B) .  To 

emphasize the role of opening in processing, the 

following equivalent formulation can be stated: 

 

                                                                                     (5) 

 

Here, the opening results from the union of all 

translation of the structuring element that fit inside 

image. Each fit is marked and the opening results from 

taking the union of the structuring element translations 

to each marked location. In the opening operation 

process, N times shrinkage and extended it to N times 

respectively was performed. This made removing the 

noise portion from the figure possible. The result was 

obtained by separating the coupling portion. Fig.6 is the 

opening diagram used: 

 

 

 

 

 

 

 

 

Fig.7 Morphological opening process 

For the closing operation process, first the expansion 

operation N times following by the contraction 

operation N times was also performed. Using this this 

process, the figure hole was filled in and the cutting 

area was successfully merged as shown in Fig.7: 

 

 

 

 

 

 

 

 

Fig.8 Morphological closing process 
 

Each of these processes have been repeated 8 times to 

remove the noise. The experimental tests were both 

performed indoors. The female student holding a 

portion of a cardboard first moved close to the camera t 

and then move away from the camera to check the 

detection capability. Figures 8 to 9 are the results 

obtained: 

 

 

 

 

 

 

 

a) Original image            b) Detection result 

 

Fig.9 Indoor hand detection result 

 

 

 

 

 

 

 

a) Original image            b) Detection result 

 

Fig.10 outdoor hand detection result close to the camera 

 

 

 

 

 

 

a) Original image            b) Detection result 

 

Fig.11 outdoor body detection far away to the camera 
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Figure 11 a) shows the image of the entire body of a 

female student wearing a long robe taken by the camera 

from a distance before skin extraction. Fig. 11 b) shows 

an image after skin color extraction. The camera 

successfully detected the head and the legs of the 

subject very clearly. This concludes that the method 

used can detect even one part of a human body during 

any disaster and demonstrates the merit of this method. 

 

VI. CONCLUSION 

 

This paper describes rapid human body detection in a 

disaster site using image processing from UAV. The 

RGB color was converted to HSV and the opening and 

closing operations of the morphological method were 

performed. The experimental tests were performed both 

indoors and outdoors. In both experiments, the camera 

was able to successfully detect the human body near or 

far and validate the merit of the method used. 
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