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Abstract - The capacity in single carrier of microwave link demonstrate the volume of data transmitted, consider as the 
fundamental role to provide user’s requirements which rise daily base on their life needs. On the other hand, the data 
capacity explicitly associated by the channel conditions, which could become counteracting due to atmospheric parameters 
even with high spectral efficiency. In this paper we propose smart data logger with aggregated adaptive modulation for 
higher capacity in single carrier to maintain microwave link state via gathering wide range of environment parameters with 
process data simultaneously to provide contributable outcomes. With the far fast collecting and parallel modulating data 
under different climate could keep up the capacity of the channel, hence satisfy the customers due to get flawless system. 
The proposal extremely significant for planners and preventive support experts as they give them sensible time atmosphere 
impacts while modulate sizable data at the same time. The harmonic location considered, while the integrated system 
capabilities would serving meteorology sector comprehensively precision by offer the atmospheric status occasionally as 
well as provide  clearly wide valuable in wireless sector especially in coming era due to promises for massive capacity but 
sensitive to deal with climate condition. Overall the proposal mitigates climate influences from the data viewpoint, and 
ensures to supply reliable link with care of availability. 
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I. INTRODUCTION 
 
The wireless communication networks are extremely 
susceptible to atmospheric parameters at anytime in 
the year. Due to that, link adaption during all the 
seasons become most effective to provide proper 
capacity and ensure decent performance for 
customers demands [1]. Many studies related to 
sensitivity and losses in wireless networks 
anticipating reliable link with flawless to satisfy the 
costumer’s requirements [2]. But the fluctuation in 
environment climate caused inconvenience case for 
channel capacity due to unexpected weather change, 
which has strongly relationship effectiveness with 
microwave bands [3]. Microwave link severely prone 
to climate change causes the losses in data capacity 
between both ends and become defect in entire 
service due to reduce the performance. This proposal 
consider the issue through integrated system which 
provide data collector from the environment with 
analysis using software analyzer then provide 
significant solution using Aggregated Adaptive 
Modulation technique (AAM) to accommodate the 
link circumstances and enhance service performance 
in the worst case for the channel conditions via 
modulate volume  of data in the same time [4]. 
 
The integration system suggested composed of Radio 
Device Unit (RDU) which including the Smart Data 
Logger (SDL) contents coordinated components such 
as microcontroller, sensors, timer and memory to 
supply the system periodically, while the AAM 
handle amount of data with fast reaction to enhance 
the capacity in worse case particularly in single 
carrier where unavailable the advanced techniques 
which contents multiple subcarriers such as OFDM 

[5] to overcome various condition. In normal case, 
adaptive modulation deal with weather fluctuation by 
selecting appropriate modulation techniques with 
ability to deal with climate but produce lower link 
capacity with customers complains [4], while by 
means of the new proposal, the rapid gathering via 
SDL and give substantially processing via AAM,  
rather than the single task. 
 
The paper organized as proposal idea with general 
overview of system components, section two explain 
the system structure while section three and four 
denote the model and software, then summarizes and 
recommendation at conclusion section. 
 
II. SYSTEM STRUCTURE 
 
The spilt mount system consists of two main parts 
indoor and outdoor units, which associated each other 
to shape the system. The Outdoor Unit (ODU) 
composed of Full Duplex Radio Unit (FDRU) which 
provide send and receive technique with attention of 
channel conditions as well as connected with Indoor 
Modulation unit (IMU) inside the cabinet [6] [7]. 
 
Our key proposal is to embed the Smart Data Logger 
(SDL) which relies on the radio unit characteristics to 
achieve high expectation due to gathering data 
simultaneously, while AAM provide many available 
ways to modulate data and give the carrier suitable 
capacity even in bad condition. The significant aspect 
of study relies in rapidity to collect data from outside 
as well as modulate a bulk of data in a time. Figure 1 
illustrates the component scheme of SDL which 
integrated with the radio device unit to provide 
comprehensive analyzer link. 
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Figure 1: Microcontroller connection with other devices 
 
From manufacturing aspect, the main pillars which 
proposed to evolve data logger: 
A. Microcontroller: 
It is the brain of the system making the operations of 
the calculation and management of the regulation 
through connection with all other components which 
including the input and output ports. Its measure by 
the speed of processing, hence high speed provides 
most efficiency process with less time [8]. 
B. Sensors: 
It is the environmental atmospheric parameters such 
as rain, fog and gas, which it has ability to reading 
data from outside [9]. The data gathered from it 
should analysis rely on loss calculation standards to 
inform the system by the output. So, it would be 
greatly appreciated if composed of most environment 
parameters to fulfill more scalable and precision 
system. 
C. Alarm: 
It’s an important factor to give indicator that the data 
collected from the outside are more than expectation 
level and require manipulating process for channel 
adapting [10]. 
D. Timer: 
The goal of propose it to control the time of the 
processing via connection with the microcontroller by 
determine specific time to recycle the data collector 
process [11]. It’s working when the result analysis 
passes the link requirement. 
E. Memory: 
Clearly, its storage device which could store the 
programmable software as well as the data collected 
depends on the capability such as capacity and 
storage technique, high byte size gives big data 
storage [12]. 
F. Power supply: 
According to [13] the power supply could reach until 
+30v with overload protection. While in our case 
study the power supply could pick up from the radio 

device itself with recommendation of add Battery in 
case of main supply is missing. 
G. I/O ports: 
Depends on the manufacturing capabilities could get 
more build in programmable ports which are using 
when add peripheral devices such as electronic 
terminal [14]. 
 
III. PERFORMANCE MECHANISM 
 
The time being, data logger device measures few 
parameters such as Humidity and Temperature [13]. 
So, in order to provide powerful results of the 
integration system, much attention has been in 
Aggregation Adaptive modulation (AAM), which is 
playing a vital role through accommodate the rapid 
atmospheric data. 
 
Modulation technique is the process of modify in 
signal characteristics, while through integration 
system could measure the different parameters and 
give results for a whole carrier condition. There are 
many types in modulation techniques such as Digital 
Modulation (DM) which include Amplitude Shift 
Key (ASK), Frequency Shift Key (FSK) and Phase 
Shift Key (PSK), but the extensively one using is 
Quadrature Amplitude Modulation (QAM) followed 
by the order number which start from 4 QAM 
symbols that indicates to transmit 2 bits per symbols 
[15]. While the scientists working hard to increase the 
bit per symbol to achieve high rate which is 
evaluating the transmission system. As indicated by 
the channel conditions status, modulation techniques 
working in particularly circumstance, for example the 
high modulation occur at the ideal condition to 
accomplish high capacity with care of probability of 
interference, while in pretty bad condition and to 
alleviate the impacts of the interference, low 
modulation technique would be gratefully to ensure 
the reliable data at the receiver [16]. This dynamic 
adaptation defined during radio link configuration, 
which could determine the significant values of bit 
BER, SINR and Rx level [17]. 
 
Comparing with normal utilities, the embed the SDL 
into radio unit is to provide the channel condition 
details from outdoor in fast and wide range instead of 
the limited bluetooth range [18], while the AAM 
processing managing the data collected through the 
adequate modulation techniques and send the result to 
check once more to keep up with any tiny changes 
which can effect for modulation technique selection. 
Consequently, the output result could determine the 
data either is pass and don’t need to process, or fail 
and need to process using AAM. 
 
The structure software in next section shows the 
processing of the data measurement and calculations 
in periodically based on specific time duration. 
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IV. SOFTWARE STRUCTURE 
 
For comprehensive scientific method, the sketch 
enclosed which is explain the functional parts to 
shows the shapes blocks connected by arrows lines to 
denote the relationship between various parts tasks 
for implementation the system software. The diagram 
shows the main pattern of the system that explains the 
software program using programming language. 
From the software code perspective, when the  
weather data collected by the sensors, the various 
variables parameters declare independently and set it 
up to the loss condition calculations, which are 
identified with ITU guidelines for the climate sway to 
ensure high link availability . While according the 
result from loss calculations, the If statement 
condition works and classified the output into accept 
or not. 
Figure 2 shows the software diagram including the 
two different probabilities. 
 

Figure 2: Software application diagram 
 
The results obtained from the loss mathematical 
operations would be clear to the If statement 
condition, where if the results agree with the 
standards (Yes), hence save the data for reference and 
might be need to either print it via output device or 

pass through to reset the data and waiting for a short 
period of time to start the loop next time. However, if 
the results didn’t match the standards (No), at this 
time the alarm indictor would announce for bad 
outcomes and AAM would handle the case through 
manage the conditions, hence send the maximum 
modulated data on a time to avoid delay as well as 
increase the capacity in worse case. 
The software is straightforward to achieve the 
weather data analysis and give appropriate solution to 
maintain the service performance, while add different 
components with attention of software could achieve 
wide multi tasks which could serve many spheres. 
 
V. CONCLUSION 
 
In this paper a novel approaches to use smart data 
logger which is located in outdoor radio unit to 
collect and analyze the wide range of atmospheric 
parameters and give higher adaptability data via 
aggregation adaptive modulation technique utilizing 
parallel data modulating. To achieve these 
requirements, developed of data logger proposed 
which is quite limitation due to provide less weather 
parameters such as temperature and humidity, while 
add smart one to provide wide various weather 
parameters such as rain, fog and gas with timely 
analysis separately for each parameter, which would 
be high valuable to the meteorology, traceability and  
wireless systems. 
Moreover, would be extreme precision if attached 
smart system with narrow antenna beam to supply 
various details about certain area which is ultimate 
important for quality of service. 
For future this work would open the door for 
inventors to discover and adaptable the system for 
different domains such as agriculture and livestock 
via ability to provide comprehensive data with 
dynamic analysis. 
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