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Abstract—Various control systems have been used to optimize 

robot performance, one of them is to utilize radio wave. The use of 

radio wave is very common because they are cheap and easy to 

deploy. Radio frequency use is also various; some use VHF, some 

others UHF for many purposes. One control system for one robot is 

definitely inefficient, therefore a continuous research on robot 

control system is required to control multi robots with different 

radio frequencies using one control system. This research is meant 

to develop multiple mobile robots using 40 MHz and 315 MHz 

frequency within one system controlled by integrated computer and 

microcontroller. The frequency selection represents VHF and UHF 

frequency. This research is a prototype for multi robot control. 

Testing is done with several methods; system interface testing, Line 

of Sight robot control system, and robot control system in an 

obscured environment. System interface testing is done by using 

serial port communication to communicate computer with 8-bit 

microcontroller using ASCII. Line of Sight testing exerts maximum 

range of 4 meters using 40 MHz, and 10 meters using 315 MHz. 

Obscured environment testing exerts maximum range of 2.8 meters 

for 40 MHz and 13.4 meters for 315 MHz. 

Keywords— remote control system; multi mobile robots; 

microcontroller; Line of Sight; Obstacle  

I. Introduction 

Robotic development has grown fast. This can be proven by 
the existence of technology in robotics to assist human activities. 

Robot remote control system has been developed in several 
methods; wireless and wired [1]. Robot data transmission 
commonly uses serial communication or parallel communication 
with computers. Typically, wireless control system uses radio 
frequency [2]. 

Radio frequency has also been developed for other purposes 
such as alarm and automatic door system. In a simple manner, 
data are sent in serial or parallel mode using radio frequency and 
received by the receiver embedded in the robot to be controlled 
[3]. In this research, multiple mobile robots using different radio 
frequencies. Radio frequency use has been shown by Jong Hoon 
Ahnn using 433 MHz [2] which lies in the Ultra High Frequency 
(UHF) spectrum and by Walid Wisnu using 45 MHz frequency 

[4] which lies in Very High Frequency (VHF). This research 
focused on using 40 MHz and 315 MHz; 40 MHz is used to 
control mobile robot from computer or remote control [4] while 
315 MHz is used for data communication and electric switches 
[3]. 

However, remote control system only developed to control 
single robot. Thus, we require different control system scheme 
when dealing with different robots. Using one control system for 
one robot will cause inefficiency in data transmission particularly 
when robot motions are only translational; forward, reverse, left, 
right, and stop [5]. 

Multiple mobile robots basically have been developed since 
1980s [3] but multiple robot control systems have not been 
specifically developed for instrumentation and control system. 
Alex Couture-Beil and Richard T. Vanghan [6] research is one of 
the fundamental multi robot control system research. In this 
research we will expose control system using general purpose 
input output in microcontroller as data input and output for 
mobile robot. 

Microcontroller is an electronic IC with the ability of data 
manipulation based on program instructions [7]. This ability will 
separate two functions. In this research, microcontroller is used to 
do switching among controlled robots while computer is used to 
control robot motions. Therefore, multi robots can be controlled 
from remote location by computer and microcontroller using 
without using cable. 

II. Design of System 

A. Hardware Design 

During this stage, control system composed by 
microcontroller router, 40 MHz and 315 Mhz transmitter, and 
robot are developed. 

Fig. 1. Contains the functional block diagram of this research. 
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Fig. 1. System block diagram 

Microcontroller router has the role as switching to form 
communication system using 40 MHz and 315 MHz. Transmitter 
is used to send serial data to robot using 40 MHz and 315 MHz 
radio wave. The transmitter module is equipped with decoder to 
communicate data using serial and parallel mode. The receiver 
module and robot will interpret transmitted data on 40 MHz and 
315 MHz. The constructed robot is a simple robot with the ability 
to do fundamental translational motion forward, reverse, left, 
right, and stop. Fig.2 and Fig.3 show the constructed robot for 
this research. 

 

 

Fig. 2. Top view and front view of robot 

 

Fig. 3. Mobile robot 

B. Software Design 

The software for this research consists of applications on 
computer, router application and robot application. Computer 
application is a form of Graphical User Interface (GUI) with the 
function to control robot by giving special instructions via serial 
port to microcontroller router and display the interaction to the 

user. The software for this research uses Java on Netbeans 8.0 
IDE. This application name is Multi Robot Control System. 

 

 This application has 2 frames, left frame to control robot 
motion and right frame to setup microcontroller router 

 Right frame has 2 textual menus which change according 
to numerical input 

 Left frame has 4 circles which change according to 
keyboard input 

  

Fig. 4. Multi Robot System Application Design 

 Fig. 5 Show the overall software flowchart. DC Motor 

Antenna 
Transceiver 

Processor 

Casis of robot 
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Fig. 5. Software Flowchart 

III. System Testing  

Testing is done by several actions: 

 System interface testing 

 Line of Sight wireless communication  

 Obscured environment wireless communication 
system 

System testing refers to a scheme such as Fig. 6. 

 

Fig. 6. Scheme of testing 

Testing is done with fundamental motions; forward, reverse, 
left, and right. 

A. System Interface Testing 

This test is done after microcontroller router and GUI 
application have been successfully designed. The purpose of this 
test is to acknowledge the transmitted data whether they run well 
or not. The method is to send sequential data characters to 
microcontroller and display them on microcontroller router LCD. 
LCD is only used to test serial communication of the system. 
Table I shows the result of the test 

TABLE I SERIAL COMMUNICATION TEST RESULT 

Character Remarks Result 

“1” Mode Robot 1 (Shown on LCD) Shown 

“2” Mode Robot 2 (Shown on LCD) Shown 

“w” ‘ROBOT FORWARD’ (Shown on LCD) Shown 

“a” ‘ROBOT LEFT’ (Shown on LCD) Shown 

“s” ‘ROBOT REVERSE’ (Shown on LCD) Shown 

“d” ‘ROBOT RIGHT’ (Shown on LCD) Shown 

 

B. Line of Sight Testing 

Wireless system testing is divided into 2 parts; 40 MHz robot 
and 315 MHz robot. Testing is done to determine how far the 
robot control system can be reached in an non-obscured 
environment (Line of Sight). If in a certain distance the robot can 
be controlled so the test is a success, fail if otherwise. The test is 
explained below: 

 Internal frequency amplifier within module 

 Robot power supply is 6V DC. 

 Router adaptor power supply is 9V DC. 

 Overall system electric current is 23 mA. 
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 5V regulator 

Table II and Table III show the wireless testing result on 40 
MHz and 315 MHz 

TABLE II. 40 MHZ ROBOT TEST RESULT 

Robot 40 MHz 

Test Distance Command Result 

1 1 m “w” (forward) OK 

2 2 m “w” (forward) OK 

3 3 m “w” (forward) OK 

4 4 m “w” (forward) OK 

5 5 m “w” (forward) FAIL 

 

TABLE III. 315 MHZ ROBOT TEST RESULT 

Robot 315 MHz 

Test Distance Command Result 

1 1 m “w” (forward) OK 

2 2 m “w” (forward) OK 

3 3 m “w” (forward) OK 

4 4 m “w” (forward) OK 

5 5 m “w” (forward) OK 

6 6 m “w” (forward) OK 

7 7 m “w” (forward) OK 

8 8 m “w” (forward) OK 

9 9 m “w” (forward) OK 

10 10 m “w” (forward) OK 

 

The response difference from 40 MHz and 315 MHz robot 
occurs because there are energy differences pertaining to 
frequency. The relation of energy and frequency is shown below: 

For 40 MHz, 

E = h.f 

E = (6,63x10-34).(40x106) = 265,2x10-28 Joule 

For 315 MHz, 

E=h.f 

E=(6,63x10-34).(315x106) = 2088,45x10-28 Joule 

From the description above it is evident that 315 MHz has 
more transmission power over 40 MHz. 

C. Testing with Obstacle 

This testing is done to test the data quality of the transmitted 
data in obscured environment. Wireless testing in obscured 

environment initially done by locating robot at certain point. 
Later, send command signals from transmitter to robot initial 
position 

The testing situation is below: 

 Using internal frequency amplifier within module 

 6V DC power source for robot 

 9V DC power source for router 

 Overall system electric current is 23 mA. 

 Obstacle wall thickness is 20 cm 

 5V regulator 

Fig 7. Shown sketch of wireless system testing with obstacle. 

  

Fig. 7. Obscured Environment Testing Map 

Testing with obstacle exerts result as shown in Table IV and 
Table V 

TABLE IV. ROBOT 40 MHZ OBSTACLE TEST RESULT 

Robot 40 MHz 

Test Distance 
Obstacle 1 

distance 

Obstacle 

2 distance 

Obstacle 3 

distance 
Command Result 

1 2,0 m 1 m - - Reverse OK 

2 3,6 m 1 m - - Reverse OK 

3 5,7 m 1 m 4,3 m - Reverse FAIL 

 

TABLE V. ROBOT 315 MHZ OBSTACLE TEST RESULT 

Robot 315 MHz 

Test Distance 

Obstacle 

1 

distance 

Obstacle 

2 

distance 

Obstacle 

3 

distance 

Comman

d 
Result 

1 2,0 m 1 m - - Reverse OK 

2 3,6 m 1 m - - Reverse OK 

3 5,7 m 1 m 4,3 m - Reverse OK 

4 7,1 m 1 m 4,3 m - Reverse OK 



Proceeding of International Conference on Electrical Engineering, Computer Science and Informatics (EECSI 2015), Palembang, Indonesia, 19 -20 August 2015 

159 

5 6,2 m 1 m 4,3 m - Reverse OK 

6 9,8 m 1 m 4,3 m 7,1 m Reverse OK 

7 10,0 m 1 m 4,3 m 8,1 m Reverse OK 

8 12,7 m 1 m 4,3 m - Reverse OK 

9 12,8 m 1 m 4,3 m  8,1 m Reverse OK 

10 13,4 m 1 m 4,3 m 8,1 m Reverse OK 

IV. Result 

Based on several tests conducted in this research, we 
conclude: 

1) Controlling multiple mobile robot by using 40 MHz and 

315 MHz is possible 

2) Microcontroller router can receiver 8 bit ASCII code from 

multi robot system well, switching by transmitting commands to 

robot using 40 MHz and 315 MHz using general purpose input 

output 

3) Multiple mobile robots can be controlled well by 

transmitting commands through computer application with the 

result as following: 

a) 40 MHz robot can receive command in LoS 

environment using general purpose input output with a 

maximum range of 4 meters. 

b) 40 MHz robot can receive command in obscured 

environment using general purpose input output with a 

maximum range of 3.6 meters. 

c) 315 MHz robot can receive command in LoS 

environment using general purpose input output with a 

maximum range of 10 meters.  

d) 40 MHz robot can receive command in obscured 

environment using general purpose input output with a 

maximum range of 13,4 meters. 

ACKNOWLEDGMENT 
The authors gratefully acknowledge the contributions  of 

everyone who helps and supports, especially The Dean Faculty of 
Science & Technology of UIN SGD Bandung. 

 

REFERENCES 

 
[1] Y. Autret, V. Jean, and L.P. Phillippe, “Transforming basic robotic 

platforms into easily deployable and web remotely controllable robots,” 
Université Européenne de Bretagne, France, 2008. 

[2] Ahnn. Jong Hoon, “The robot control using wireless communication and 
serial communiction,” Unpublished master of electrical engineering thesis, 
Cornell University, 2007. 

[3] Alfa, Aloysius, “Utilization of manchester methode for automatic door 
lock system based on wireless,” STIKOM Surabaya. 

[4] W. W. Walid, “Remote controll system of mobil robot using personal 
computer,” Bandung: Computer University. 2011. 

[5] Klavins, Eric. “Communication complexity of multi-robot systems,” 
Pasadena: California Institute of Technology, 2002. 

[6] C.B. Alex, Vaughan. R.T, and Mori. G, “Selecting and commanding 
individual robots in a vision-based multi-robot system,” Simon Fraser 
University Burnaby, B.C., Canada. 

[7] M. Young, The Technical Writer’s Handbook. Mill Valley, CA: University 
Science, 1989. 


	Abstract—The phenomenon of big data is currently a growing topic in the world of information technology. From some of the literature mentioned that manage big data can create significant value for the world economy, improving productivity and competit...
	Keywords—Information Technology, Big Data,  data analytic, NoSQL, MongoDB
	Introduction
	LITERATURE STUDY
	RESEARCH METHOD
	RESULT
	Open a Command Prompt Administrator
	Create Directory
	Create Configuration File
	Create the MongoDB service.
	Starting and Stopping Service MongoDB

	CONCLUSION
	References

	background
	research Methods
	Introduction
	Mango Physiological Properties
	The Measurement System
	Results and Discussion
	Conclusions
	Acknowledgment
	I.  Introduction
	II. The assumption
	III. The Preparation
	IV. Pairing and counting the differences
	V. Testing the correlation in Pearson-R
	VI. Building Markov Chain Process
	VII. Conclusion
	References

	Introduction
	Caputo’s Implicit Finite Difference Approximation
	HALF-SWEEP GAUSS-SEIDEL ITERATIVE METHOD
	numerical experiments
	Conclusion
	References

	I.  Introduction
	II. research method
	iii.  proposed method and tool
	Prioritizing Usability Goal
	Designing of User Interface Following Pre-determined Usability Goal
	Evaluating and Selecting the Best Prototype

	IV. result and discussion
	V. conclusion
	Acknowledgment
	We would like to thank all the software engineering students in Year 2 who had taken the subject User Interface Design in semester 2 (2013/2014) as well as lecturers and industry experts for their cooperation and feedbacks throughout the study. Withou...
	References

	I. Introduction
	II. Literature Review
	COBIT 4.1 Framework
	Doman Deliver and Support (DS)
	The Model of the Maturity Level
	The Maturity of Information Technology Governance
	The Analysis of the Maturity Gap
	Implications of Managerial Aspects
	Recommendations of Information Technology Governance on DS4

	Conclusion and Perspective
	References

	VI. implication of reseach
	Figure 2: Flow Chart for Software Development
	Introduction
	Research Methodology
	RESULT AND DISCUSSION
	CONCLUSIONS
	Introduction
	Methods
	Data Mining
	Clustering
	K-Means Algorithm
	Forecasting
	Multiple Linear Regression
	WEKA Data Mining Tool
	Data Analysis Techniques
	Technique of K-Means Clustering
	Forecasting Technique Using Multiple Regression Linear


	Result
	The results of the K -Means clustering
	Member Value of 1st cluster (C1) :
	Member value of 2nd cluster (C2) :
	Member value of 3rd cluster (C3) :

	The results of the multiple linear regression forecasting
	Testing Clustering with WEKA

	Discussion
	Conclusions
	ACKNOWLEDGMENT
	REFERENCES

	I.  Introduction
	II. HANDWRITING FEATURES DESCRIPTION
	III. PROPOSED METHODS
	A. Data Aquisition
	B. Segmentation
	C. Wavelet Extraction
	Where  and  are wavelet functions for low frequency component and high frequency component respectively. Using (3) signal can be decomposized into j scale level with narrower frequency interval, either for high frequency or low frequency groups. Daub...
	a) Coefficient Function Scale (low-pass filter).
	b) Coefficient Function of Wavelet (high pass filter)

	D. Recognition of Handwriting System

	IV. Result and Discussion
	V. CONCLUSION
	REFERENCES
	A. Obstacle Avoidance Function
	B. Testing

	I. BACKGROUND
	II. SYSTEM DESCRIPTION
	III. HOMER SOFTWARE
	IV. CONCLUSION
	Acknowledgements
	REFERENCES

	Introduction
	Overhead Lines 132 KV SSWT-BBST  brief description
	Methodology
	Result and Discussion
	Conclusion
	Acknowledgment
	References
	A. Original Model
	B. Model by fixing αj and βj
	The model was adapted from .
	C. Model by fixing αj and varying  βj

	I.  Introduction
	II. System Architecture
	A. Sensor Nodes
	B. Coordinator Node
	C. Computer Client

	III. Implementation
	A. Hardware Spesification
	1) Arduino Uno: As the heart of the node, we use Arduino Uno R3 board which has microcontroller chip ATmega328. It is controlled by the computer using USB connection. It has 14 digital inputs/outputs (6 pins can be used as PWM outputs), 6 analog input...
	2) Xbee Shield: Xbee Shield is used to connect Xbee module to the Arduino board. It can directly plug in with Arduino/IFLAT-32 board, and use any pin of the basic board to connect with the Xbee module serail port. It has double shields interfaces in t...
	3) Xbee S2: As for communication task, Xbee S2 module is used in the system. It is designed to operate within Zigbee protocol and support the unique needs for low cost and low power of WSNs. The module operates within 2.4 GHz frequency band with 250 K...
	4) Sensors: For the environmental data monitoring, LM35DZ and DHT11 are used to read temperature and humidity, respectively. LM35DZ is an analog sensor device that displays the measurement in the voltage form with 10mV/0C sensitivity [13]. Its accurac...

	B. Network Specification
	1) Peer-to-peer connection: This connection is simply consisted of two nodes. The first one responsibles as a coordinator node that manages the network. The other is configured as an end device or sensor node.
	2) Star topology: In this topology, all nodes are connected directly to the coordinator node. Messages transmiting from all end devices have to pass through this center node, which is responsible for decision making, routing and controlling the networ...
	3) Mesh topology: In this topology, the network allows transmission between neighboring nodes. Mesh topology is a more robust system, therefore it is more realible for large scale sensor networks. In this topology, one node can have many nodes as neig...

	C. Software Specification

	IV. Testing Results
	A. Sensor Testing
	1) Temperature Sensor: The accuracy of temperature sensor (LM35DZ) is calibrated by comparing its output to that of thermometer Testo 925 [15]. We put the sensor and the thermometer near the electric solder as the heat source. By changing the distance...
	2) Humidity Sensor: In order to test the accuracy of humidity sensor (DHT11) in measuring environmental humidity, its output is compared to that of hygrometer of HTC-1 [16]. We put both instruments near to the water with heat source. When the temperat...

	B. Communication Testing
	1) Peer-to-peer communication: In this configuration testing, the sensor device transmitted several data packets to the coordinator in various distances as seen in Fig. 6. From the testing results, as seen in Table II, we can see when the distance is ...
	2) Star topology: In this toplogy testing, three sensor nodes are located within range distances to the coordinator node as seen in Fig. 7. All three sensor nodes transmitted 100 data apckets to the coordinator.  As seen in Table III, similar to the p...
	3) Mesh topology: In this topology testing, the network has one router node to relay data packets from sensor node to the coordinator as illustrated in Fig. 8. The testing result as shown in Table IV, indicates that our sensor node is able to perform ...

	C. Energy Consumption Prediction

	V. Conclussions and Future Works
	ACKNOWLEDGMENT
	REFERENCES

	Introduction
	Methodology
	Electronic System Design
	Embedded Software Design

	Results
	Conclusion
	Acknowledgment
	References
	Introduction
	Simulation of spiral-phased ring Modes
	Results and Discussion
	Fig. 7  Relative group delay versus DMG (green) and power coupling coefficient versus DMG (red)  for Channel 3 output  for different HG mode:  (a) HG02  (b) HG04 (c) HG20 (d) HG40
	Conclusion
	References
	Introduction
	Wireless Sensor Network
	Principle of WSN
	PEGASIS Routing Protocol
	Enviromental Factors of Palm Oil [5]

	RESEARCH METHODOLOGY
	The First Phase: The Hardware Design
	The Second Phase: The Software Design
	The Third Phase: The Integration

	Results and Discussions
	CONCLUSIONS
	References

	I. Introduction
	II. Related Works
	III. Proposed Method
	A. Dataset
	B. Text Pre-processing
	C. Nazief and Adriani’s Algorithm
	D. Term Weighting
	E. Classification Method
	1) Multinomial Naive Bayes
	2) Support Vector Machine (SVM)

	F. Evaluation
	G. Experiment

	IV. Result and Discussion
	V. Conclusion and Future Works
	Introduction
	MDM System Description
	Results and discussion
	Conclusions
	REFERENCES

	I.  Introduction
	II. Concept of Social Force Model
	III. Literature Review
	IV. Conclution
	REFERENCES
	REFERENCE
	[1]  Şahin and A. Winfield, “Special issue on swarm robotics,” Swarm Intell., vol. 2, no. 2–4, pp. 69–72, 2008.
	[2]  C. Eng and M. East, “A Review of Studies in Swarm Robotics ˙,” Turk J Elec Engin, vol. 15, no. 2, pp. 115–147, 2007.
	[3]  C. Pinciroli, R. O’Grady, a. L. Christensen, and M. Dorigo, “Self-organised recruitment in a heteregeneous swarm,” 2009 Int. Conf. Adv. Robot., 2009.
	[4]  M. Dorigo, M. Birattari, and T. Stutzle, “Ant colony optimization,” IEEE Comput. Intell. Mag., vol. 1, no. 4, 2006.
	[5]  G. Lee and N. Chong, “Flocking controls for swarms of mobile robots inspired by fish schools,” … Adv. multi Robot Syst. A. Lazinica, …, no. May, pp. 53–69, 2008.
	[6]  J. a. Shapiro, “Bacteria are small but not stupid: cognition, natural genetic engineering and socio-bacteriology,” Stud. Hist. Philos. Sci. Part C Stud. Hist. Philos. Biol. Biomed. Sci., vol. 38, no. 4, pp. 807–819, 2007.
	[7]  N. Correll and A. Martinoli, “Towards optimal control of self-organized robotic inspection systems,” IFAC Proc. Vol., vol. 8, no. PART 1, 2006.
	[8]  S. Ubstation, “D Esign of E Arthing S Ystem for Hv / Ehv Ac,” vol. 6, no. 6, pp. 2597–2605, 2014.
	[9]  L. E. Parker, “ALLIANCE: An architecture for fault tolerant multirobot cooperation,” IEEE Trans. Robot. Autom., vol. 14, no. 2, pp. 220–240, 1998.
	[10]  A. Jacoff, B. Weiss, and E. Messina, “Evolution of a performance metric for urban search and rescue robots (2003),” Perform. Metrics Intell. Syst., 2003.
	[11]  D. M. Carroll, C. Nguyen, H. R. Everett, and B. Frederick, “Development and testing for physical security robots,” Def. Secur., pp. 550–559, 2005.
	[12]  R. Simmons, S. Singh, D. Hershberger, J. Ramos, and T. Smith, “First Results in the Coordination of Heterogeneous Robots for Large-Scale Assembly,” Proc. Int. Symp. Exp. Robot. (ISER 2000), p. 10, 2000.
	[13]  L. E. Parker, “Handbook of Robotics Chapter 40 : Multiple Mobile Robot Systems.”
	[14]  Y. Q. C. Y. Q. Chen and Z. W. Z. Wang, “Formation control: a review and a new consideration,” 2005 IEEE/RSJ Int. Conf. Intell. Robot. Syst., no. 435, pp. 3664–3669, 2005.
	[15]  Y. Mohan and S. G. Ponnambalam, “An extensive review of research in swarm robotics,” 2009 World Congr. Nat. Biol. Inspired Comput. NABIC 2009 - Proc., pp. 140–145, 2009.
	[16]  T. Balch and R. C. Arkin, “Behavior-based formation control for multirobot teams,” IEEE Trans. Robot. Autom., vol. 14, no. 6, pp. 926–939, 1998.
	[17]  L. C. a Pimenta, G. a S. Pereira, N. Michael, R. C. Mesquita, M. M. Bosque, L. Chaimowicz, and V. Kumar, “Swarm coordination based on smoothed particle hydrodynamics technique,” IEEE Trans. Robot., vol. 29, no. 2, pp. 383–399, 2013.
	[18]  J. S. J. Shao, G. X. G. Xie, J. Y. J. Yu, and L. W. L. Wang, “Leader-Following Formation Control of Multiple Mobile Robots,” Proc. 2005 IEEE Int. Symp. on, Mediterrean Conf. Control Autom. Intell. Control. 2005., no. Id, pp. 808–813, 2005.
	[19]  A. Benzerrouk, L. Adouane, L. Lequievre, and P. Martinet, “Navigation of multi-robot formation in unstructured environment using dynamical virtual structures,” IEEE/RSJ 2010 Int. Conf. Intell. Robot. Syst. IROS 2010 - Conf. Proc., pp. 5589–5594,...
	[20]  M. A. Lewis and K. Tan, “High Precision Formation Control of Mobile Robots Using Virtual Structures,” vol. 403, pp. 387–403, 1997.
	[21]  R. Palm, “Particle Swarm Optimization of Potential Fields for Obstacle Avoidance,” pp. 117–123, 2013.
	[22]  E. G. Hernández-martínez and E. Aranda-bricaire, “Convergence and collision avoidance in formation control: A survey of the artificial potential functions approach,” … -Modeling, Control. …, no. 1997, 2011.
	[23]  L. Barnes, M. a. Fields, and K. Valavanis, “Unmanned ground vehicle swarm formation control using potential fields,” 2007 Mediterr. Conf. Control Autom., pp. 3–10, 2007.
	[24]  L. Barnes, W. Alvis, M. Fields, K. Valavanis, and W. Moreno, “Heterogeneous swarm formation control using bivariate normal functions to generate potential fields,” Proc. - DIS 2006 IEEE Work. Distrib. Intell. Syst. - Collect. Intell. Its Appl., ...
	[25]  C. C. Cheah, S. P. Hou, and J. J. E. Slotine, “Region-based shape control for a swarm of robots,” Automatica, vol. 45, no. 10, pp. 2406–2411, 2009.
	[26]  B. Calli, W. Caarls, P. Jonker, and M. Wisse, “Comparison of extremum seeking control algorithms for robotic applications,” IEEE Int. Conf. Intell. Robot. Syst., pp. 3195–3202, 2012.
	[27]  D. V Dimarogonas, C. Ebenbauer, and K. H. Johansson, “Obstacle Avoidance for an Extremum Seeking System using a Navigation Function,” pp. 4068–4073, 2013.

	I. Introduction
	II. Design of System
	A. Hardware Design
	B. Software Design

	III. System Testing
	A. System Interface Testing
	B. Line of Sight Testing
	C. Testing with Obstacle

	IV. Result
	1) Controlling multiple mobile robot by using 40 MHz and 315 MHz is possible
	2) Microcontroller router can receiver 8 bit ASCII code from multi robot system well, switching by transmitting commands to robot using 40 MHz and 315 MHz using general purpose input output
	3) Multiple mobile robots can be controlled well by transmitting commands through computer application with the result as following:
	a) 40 MHz robot can receive command in LoS environment using general purpose input output with a maximum range of 4 meters.
	b) 40 MHz robot can receive command in obscured environment using general purpose input output with a maximum range of 3.6 meters.
	c) 315 MHz robot can receive command in LoS environment using general purpose input output with a maximum range of 10 meters.
	d) 40 MHz robot can receive command in obscured environment using general purpose input output with a maximum range of 13,4 meters.
	Acknowledgment
	References



	I. Introduction
	II. methodology
	III. Experimental result
	The accuracy of the system can be determined by calculating the value of TP, TN, FP and FN of Table 4. TP= 32 + 70 + 15                = 117 TN= (70 + 15) + (32 + 15) + (32 + 70)  = 234 FP= (8 + 2) + (8 + 6) + (1 + 1)= 26 FN= (8 + 1) + (8 + 1) + (2 +...
	IV. Conclusion
	Acknowledgment
	Appendix A
	Appendix B
	References

	I.  Introduction
	II. Problem Statement
	A. System description
	B. Classical PI Observer

	III. PD/PI Extended State Observer
	A. Observer Algorithm
	B. Observer Structure

	IV. Simulation Results
	V. Conclusions
	References

	Introduction
	Methodology
	results
	conclusion
	References

	I.  Introduction
	II. Salient Object Detection
	III. The Weakness of The Salient Object Detection Results
	IV. Salient Object Detection Optimization
	A. Mean Shift Color Segmentation
	B. Chain code Detection
	C. Analyze Color Around Chain Code (Optimization Process)

	V. Result & Discussion
	VI.   ConcluSion
	References
	INTRODUCTION
	METHODOLOGY
	EXPERIMENTAL ASSEMBLY
	COMPARISON OF MATHEMATICAL MODEL WITH EXPERIMENTAL EVIDENCE Setup
	Conclusion
	References

	I. Introduction
	II. Antenna Configuration
	A. Octagon Microstrip Yagi Antenna (OMYA)
	B. One-Dimension Photonic Crystal (1-D PCs) Cover

	III. Simulated Results
	IV.      Conclusion
	References

	I.  Introduction
	II. Related works
	III. Research Methodology
	A. Developing Climate and Electrical Data Recording System
	B. In Situ Measurement
	C. Analyzing Data using Correlation

	IV. Result and discussion
	A. Temperature of Module and Output Power
	B. Hummidity and Output Power
	C. Wind Speed and Output Power
	D. Solar Irradiance and Output Power
	E. Ambient Temperature and Output Power

	V. Conclusion
	ACKNOWLEDGMENT
	REFERENCES

	Abstract - Songket shawl is handcrafted hereditary in South Sumatra, but is also a manufacture shawls for songket which is also typical of Palembang. Songket shawls  device consists of makers crutch, stick motif maker, dividers, and bobbin. Furthermor...
	Semi-automation weaving machines are expected to contribute the craftsmen to improve results weaving  it’s , such as looms and supplies sensors and application programs that can be used and then will make the craft of weaving typical areas of South Su...
	This research will measure  are performance of semi-automatic by showing  results of measurement of the strength or speed DC motor to throw and pull the threads, be it gold thread and yarn.
	Limar, regulated Pulse Width Mudulation (PWM) so that the performance of motor speed can be adjusted, from measurement results are known in the hurling thread from a distance of 0 - 30 cm. When a thread already determined the maximum distance that the...
	I. Introduction
	Songket shawl woven from South Sumatra is the result of craft which came down of hereditary. This songket shawl scarf is typical of Palembang. A lot of crafts done by the mother-housewife and her daughter.
	Introduction
	PULSE OXYMETRY
	RESEARCH METHODOLOGY
	RESULT AND DISCUSSION
	CONCLUSIONS
	REFERENCES

	Abstract-This paper proposes The Use of KPI in Group Decision Support System Model of ICT Projects Evaluation at Local Government Agency in Indonesia. This study is a part of the attempt to improve local government performance in Indonesia, especially...
	With an assumption that ICT Projects in the government is a part of public policy, then the policy should be public interest-oriented. Practically, a good governance practice requires that the management and public management decision must be open by ...
	This particular study is a part of attempt to improve the local goverment performance, particularly Local Government Agency (SKPD) involved in Decision Support System, which is optimized through Information Technology. A Group Decision Support System ...
	Generally, this paper is divided into several parts, the first part describes how to make a performance indicator which can synchronize between technical indicator and project management concept of an ICT project, so that output of an ICT project prod...
	3. RESEARCH METHODOLOGY
	At the initial stage, the first thing to be studied is how to make a performance indicator of ICT project, so that the output of a ICT project product can result the expected outcome, benefit, and impact. This stage identifies what variables needed in...
	4. PROPOSED MODEL
	4.1. Classification of ICT Project Types
	4.2. Performance Indicators and the Measurement
	4.3. GDSS Method Employed
	In the proposed model, hybrid method in MADM in GDSS will be developed based Analytical Hierarchy Process (AHP) method, Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) and Simple Additive Weighting (SAW) as the basic model, whi...
	5. CONCLUSION AND FUTURE WORK
	6. REFERENCES
	I. INTRODUCTION
	D. Arduino Uno
	E. SENSOR HALL EFFECT
	F. SENSOR KOMPAS CMPS03
	G. REAL TIME CLOCK DAN DATA LOGGER


