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This research is about how to read data dynamically from a dynamic data stream by using 
Raspberry pi to push data to this data stream and this data is related to internet of things 
generally and temperature, light, latitude and longitude for each user specifically, and the result 
is showed by using heat-map. According to each user’s location, the obvious result on the heat-
map is light value for each user since heat-map takes only one value in addition to the latitude 
and longitude for each user and these values are read dynamically from the dynamic data stream. 
Fortunately, this project can be applied for any value to be read from this dynamic data stream 
instead of light value such as temperature value. However, it is done for the light values. 
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INTRODUCTION AND RELATED WORK 
Internet of things (IOT) topic is one of the important topics that are focused on recently, and it 
has many specific substantial topics like data stream or internet data stream. Internet of Things 
can be related with a multiple physical objects that are connected together, and it includes some 
stuff such as sensors, software, and the data can be exchanged; these objects can be controlled by 
using a network (https://en.wikipedia.org/wiki/Internet_of_things ). 
Data stream is a sequence of data packets used to send or receive information that is in the 
transmission process (https://en.wikipedia.org/wiki/Data_stream). Data stream is similar to the 
data base that has a lot of data with multiple items, and it can be real time.The volumes of 
generated data are increasing.The streams of data are extracted from virtual environments. The 
most important part of such this data is volatile. It needs to be analyzed in real time. Krempl etal. 
(2013) discussed research challenges for data streams. They analyzed the problems that are 
related to privacy, preprocessing, relational and event stream, availability of information, model 
complexity, evaluation, and legacy systems. The problems were explained by used real-world 
applications.Tranetal.(2013) argued that variability, or simply change is important by detecting 
changes in centralized and distributed system plays a crucial role to identify validity of data 
models. 
Hahsler and Bolanos(2016) introduced stream as a tool that includes modeling and simulating 
data streams. The fundamental advantage of stream is that it integrates with the large existing 
infrastructure that is provided by R.With the rapid development of technology, people get the 
ability to collect and use data in networks, as in Internet of things, social network, and mobile 
network (Wu and Zhou, 2015). They analyzed the characteristics of query of stream data for the 
enormous data. They also discussed the research problems of data stream for big data query. 
Raspberry pi is such a little computer that its size is like credit card. It is used to the electronic 
projects and many things that the computer pc can do. It usually plugs into a keyboard and TV 
(https://www.raspberrypi.org/help/faqs/#introWhatIs). 
Heat-map is a graphical representation of data (https://en.wikipedia.org/wiki/Heat_map), that 
takes one value in addition to the latitude and longitude to be represented on the map. 
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Approach  
Sparkfun is a place to push data (data.sparkfun.com)(https://data.sparkfun.com/). Therefore, the 
following website (data.sparkfun.com) can be used to create an empty data stream, and by using 
Raspberry pi, the data can be sent to it, and every user (i.e. every student in the class) pushed 
his/her data. In addition to that,the data is set to be sent every 5 minutes and some every 2 
minutes to create a dynamic data stream. After that, heat-mapis used as a visual example to show 
the dynamic data that is read from this dynamic data stream on the map. 
By using a board with some links connected to the Raspberry pi by a connector, the temperature 
and light sensors are added to this board with running programs for light, temperature and 
pushing data in the operating system of the Raspberry pi to give the exact temperature and light 
values, and then pushing these data in the dynamic data stream. Heat-map is used as a visual 
example to show these data on the map by reading from the dynamic data stream; therefore, 
these data is dynamic, and they are changed on the heat-map every time the program is run. 
Since heat-map takes only one value in addition to the location (i.e. latitude and longitude), so 
the light value is chosen to be read from the dynamic data stream in addition to the latitude and 
longitude for each user.Fortunately, the program can be runfor any other value for each user 
from the dynamic data stream instead of the light value. However, in this case, it is done for the 
light value for each user. 
Paper Organization 
We present things that are used in the project in the second section. After that, we show the 
projectin the third section. Finally, we conclude in the fourth section. 
THINGS THAT ARE USED 

a. Hardware 
• Raspberry pi 
• Board 
• Connector 
• Links 
• Wifi device for Raspberry pi 
• Temperature sensor 
• Light sensor 

b. Software 
• Python 
• Html 
• Bottle-App 

THE PROJECT 
Above is the description for the project.A repository on Github is created to show the programs 
for it (i.e. the source code); the account name on Github is (RusulALsaedi), and the repository 
name is (RusulAlsaedi-sProject-IOT-Heatmap) in the popular repositories. This is the URL for 
the repository on Github that includes the source code files. 
https://github.com/RusulALsaedi/RusulAlsaedi-sProject-IOT-Heatmap 
The following figuresare some figures for the project showed the dynamic data with different 
opacity, radius, toggle, and gradient. 
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Figure 1: An illustration of the heat
dynamic data stream showed on the map of Kent city and the cities that are around it such as 
Akron and Cleveland and some other cities in Ohio, USA. These locations
to the users’ locations in the dynamic data stream. 
 

 
Figure 2: An illustration of the heat
dynamic data stream showedon the map of Kent city and the cities that are around it s
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Figure 1: An illustration of the heat-map with variable light values that are read from the 
dynamic data stream showed on the map of Kent city and the cities that are around it such as 
Akron and Cleveland and some other cities in Ohio, USA. These locations
to the users’ locations in the dynamic data stream.  

Figure 2: An illustration of the heat-map with variable light values that are read from the 
dynamic data stream showedon the map of Kent city and the cities that are around it s
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map with variable light values that are read from the 
dynamic data stream showed on the map of Kent city and the cities that are around it such as 
Akron and Cleveland and some other cities in Ohio, USA. These locations are chosen according 

 

map with variable light values that are read from the 
dynamic data stream showedon the map of Kent city and the cities that are around it such as 
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Akron and Cleveland and some other cities in Ohio, USA. These values are different from the 
last values in figure 1, so the brightness on the map is different each time according to the light 
values read from the data stream each time. These locatio
locations in the dynamic data stream.
 

Figure 3: An illustration of the heat
figures 1 and 2 that are read from the dynamic data stream showed on the map of K
the cities that are around it in Ohio, USA.
 

Figure 4: An illustration of the heat
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
USA with different toggle. 

Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-VI, Issue-VI, Nov

w w w . o i i r j . o r g                      I S S N  2 2 4 9

Akron and Cleveland and some other cities in Ohio, USA. These values are different from the 
last values in figure 1, so the brightness on the map is different each time according to the light 
values read from the data stream each time. These locations are chosen according to the users’ 
locations in the dynamic data stream. 

Figure 3: An illustration of the heat-map with different light values from the values showed in 
figures 1 and 2 that are read from the dynamic data stream showed on the map of K
the cities that are around it in Ohio, USA. 

Figure 4: An illustration of the heat-map with variable light values that are read from the 
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
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Akron and Cleveland and some other cities in Ohio, USA. These values are different from the 
last values in figure 1, so the brightness on the map is different each time according to the light 

ns are chosen according to the users’ 

 
map with different light values from the values showed in 

figures 1 and 2 that are read from the dynamic data stream showed on the map of Kent city and 

 
map with variable light values that are read from the 

dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
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Figure 5: An illustration of the heat
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
USA with different opacity. 
 

Figure 6: An illustration of the heat
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
USA with different opacity and gradient.
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Figure 5: An illustration of the heat-map with variable light values that are read from the 
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 

ration of the heat-map with variable light values that are read from the 
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
USA with different opacity and gradient. 
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map with variable light values that are read from the 
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 

 
map with variable light values that are read from the 

dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
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Figure 7: An illustration of the heat
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
USA with different toggle, gradient and different light values from the values showed in the last 
figures. 
 

Figure 8: An illustration of the heat
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
USA with different radius and different light values from the values showed
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Figure 7: An illustration of the heat-map with variable light values that are read from the 
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
USA with different toggle, gradient and different light values from the values showed in the last 

e 8: An illustration of the heat-map with variable light values that are read from the 
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
USA with different radius and different light values from the values showed
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h variable light values that are read from the 

dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
USA with different toggle, gradient and different light values from the values showed in the last 

 
map with variable light values that are read from the 

dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
USA with different radius and different light values from the values showed in the last figures. 
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Figure 9: An illustration of the heat
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
USA with different opacity, radius, and 
figures. 
 

Figure 10: An illustration of the heat
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio,
USA with different opacity, toggle, and different light values from the last values showed in the 
last figures. 
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Figure 9: An illustration of the heat-map with variable light values that are read from the 
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
USA with different opacity, radius, and different light values from the values showed in the last 

Figure 10: An illustration of the heat-map with variable light values that are read from the 
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio,
USA with different opacity, toggle, and different light values from the last values showed in the 
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map with variable light values that are read from the 

dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
different light values from the values showed in the last 

 
map with variable light values that are read from the 

dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
USA with different opacity, toggle, and different light values from the last values showed in the 
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Figure 11: An illustration of the heat
dynamic data stream showed on the map of Kent ci
USA with different toggle. 
 

 
Figure 12: An illustration of the heat
dynamic data stream showed on the map of Kent city and the cities that are around it i
USA with different opacity and toggle.
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Figure 11: An illustration of the heat-map with variable light values that are read from the 
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 

Figure 12: An illustration of the heat-map with variable light values that are read from the 
dynamic data stream showed on the map of Kent city and the cities that are around it i
USA with different opacity and toggle. 
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map with variable light values that are read from the 

ty and the cities that are around it in Ohio, 

 

map with variable light values that are read from the 
dynamic data stream showed on the map of Kent city and the cities that are around it in Ohio, 
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CONCLUDING REMARKS 
This research is about reading the dynamic light values from a dynamic data stream by using 
Raspberry pi to push data, and it is implemented by using heat map to show the dynamic dataon 
the map since heat map is a good example for the massive data; the data is read dynamically for 
each user and for each time; when the program is refreshed, the brightness for the light values is 
changed, and the light values are distributed on the map according to the users' latitudes and 
longitudes, so the light values are shown on the map in the places which are in Kent city, Ohio, 
USA and  in some cities that are close to Kent city each time and according to the 
users’locations, but they are shown with different brightness according to the light values in the 
dynamic data stream each time, and on the map, the opacity, radius, gradient, and toggle can be 
changed.  
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