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FOREWORDS 
CHAIRMAN OF THE ORGANIZING COMMITTEE 

 
First of all let’s pray and say thanks to God for giving us His mercy and blessings. 

The development of technology nowadays is growing up so fast. It aims to meet the 
necessary of the community to get a better life. Technological innovation which needed to 
develop technology products that can help people in improving their lives. Therefore the 
academics are not only required to implement the learning process, but also have to do 
research and community service to produce innovative scientific research. 

Indonesian academics today are eager to involve in research activities. Therefore we 
required a scientific forum for mutual discussion, exchange information about the 
research that has been carried out especially related to Urban Engineering. 

Faculty of Engineering, University of Tarumanagara conducts the second international 
conference to bring the academics, researchers to develop their knowledge and exchange 
ideas so that the researchers can improve the results of research that has been done. The 
conference called the 2ndInternational Conference on Engineering Tarumanagara, 2015, 
which is held on the Auditorium at the 8th floor of M Building, Campus I, University of 
Tarumanagara from 22 to 23 October 2015. The ICET 2015 conference theme is Urban 
Engineering for Future Generations. Future generations as the frontier of national 
development should be prepared from now on, along with the necessary infrastructure. 
The role of technology is to support the enhancement of the ability of future generations. 
This event includes to the presentation of scientific papers by keynote speakers, parallel  
sessions presenting papers of academics and research poster exhibition. 

The more extensive the information obtained, the more knowledge that we gained. Some 
papers submitted by researchers and academics from different countries such as, 
Germany, Malaysia will enrich the science and technological development. 

This conference proceedings contain the full text of all papers presented International 
Conference on Engineering of Tarumanagara 2015. Papers are categorized based on 
Engineering disciplines set by the organizing committee. Then, the presentation is divided 
into parallel sessions. 

On this occasion I would like to thank to: Foundation of Tarumanagara, Rector of 
Tarumanagara University, Dean of Faculty of Engineering Tarumanagara University and 
Sponsors of ICET 2015, for the support and help that has been given. I also would like to 
thank the authors for their contributions. 
 
Finally I would like to apologies if there are deficiencies in the activity. Thank you for all 
the attention. 
 
 
I Wayan Sukania, S.T., M.T. 
Chairman of the Organizing Committee 



2nd International Conference on Engineering of Tarumanagara (ICET 2015) 
Faculty of Engineering, Tarumanagara University, Jakarta-Indonesia, 22-23 October 2015 

 
 

ii  

FOREWORDS 
DEAN OF FACULTY OF ENGINEERING 

 
I would like to warmly welcome all participants of the 2nd International Conference on 
Engineering of Tarumanagara (ICET 2015). This conference is organized by Faculty of 
Engineering, Tarumanagara University. The main aim of this conference was to respond 
the problem related to urban engineering for future generation. As this conference was 
designed to gather scientists, engineers, practitioners, and industries in engineering 
related disciplines, I expect intense discussion will happen among them so that some 
brilliant ideas to be used to improve the quality of human life can be produced. 

I hope this conference will create an international networking and collaborating, 
especially in engineering research and publication. 

I would like to congratulate the organizing committee of ICET 2015, for their outstanding 
efforts. I would also like to express my gratitude to the sponsors for their contributions in 
making this conference a resounding success. 

I wish the International Conference on Engineering of Tarumanagara (ICET 2015) a very 
useful and fruitful occasion. 
 
Thank you for your attention and contribution. 
 
 
Prof. Dr. Agustinus Purna Irawan 
Dean of Faculty of Engineering 
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PROGRAM OVERVIEW 
 
Thursday, 22 October 2015 

No Time Program 

1 08.30-09.00 Registration 

2 09.00-09.30 Opening Ceremony  

  a) Balinese Welcome Dance 

  b) National Anthem + Mars Tarumanagara 

  c) Chairman Speech 

  d) Opening by Vice Rector of Academics and Student Affairs, Untar 

  e) Photo Session (WRA, Dean, Chairman, Keynote Speakers, 
Presenters, Sponsors)  

3 09.30-09.40 Sponsorship Presentation 

4 09.40-11.40 Keynote Speaker 1: Prof. Zaidi Mohd. Ripin 
University Sain Malaysia, Malaysia 

  Keynote Speaker 2: Ir. Irwansyah. 
Industrial Estate Association of Indonesia (Himpunan Kawasan 
Industri) Head of Environmental and Spatial Planning 

5 11.40-11.50 Appreciation to Keynote Speakers, Moderator, Sponsors) 

6 11.50-12.00 Sponsorship Presentation 

7 12.00-12.10 Technical Information 

8 12.10-13.00 Lunch 

9 13.00-15.00 Parallel Session I 

10 15.00-15.30 Coffee Break 

11 15.30-17.00 Parallel Session II 

 
Friday, 23 October 2015 

No Time Program 

1 08.30-09.00 Registration 

2 09.00-11.00 Parallel Session III 

3 11.00-11.15 Closing Ceremony 

4 11.15-12.00 Lunch 
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Abstract 

 

The tutelage system helps student preparing the study plan in a semester. The system is designed with 

sustainable discussion with supervisor for getting advice about their study. The number of discussion per 

semester is different for each department, faculty, or university. The aim of sustainable discussion is to 

support student execute their study plan in process. The system expects the student awareness will bring them 

to the discussion with supervisor when the study problem occurring, but generally students are trying to 

ignore it. Although they obey to come in the meeting, they hesitate to discuss their problem. That condition 

suspect the tutelage system is not optimal to ensure the student study plan will be finished with the good 

result. The investigation of student will pass the courses in a semester will be done. A close loop tutelage 

system will be designed; the system will be equipped with a sensor that can help supervisor to identify a 

certain students that facing a problem in study. The sensor also helps student to monitor and predict the 

future score that must be achieved to fulfill the expected result.  

 

Keywords: closed loop, system approach, system model, tutelage 

 

INTRODUCTION  

The activity of university student study in semester can be described as an open 

system because environment influences the element of study process, in this case the 

student it self
[1

.
]
 the degree of interaction may vary and can produce uncontrolled 

result. A system contains input, process, and output as shown in figure 1, the input is 

the subject will be selected by student, the process of study is a course in progress, it is 

assumed as a black box because each student has a different capability and 

characteristic in study. Output will be the final result of each course at the end of 

semester. How good the study process is, usually be measured by the final score of 

each course. Environment will be friends, parents, teachers or relatives. 

 

Environment

Study Process Final ResultSubjects

One Semester
 

Figure 1. System of Study 

 

A tutelage system is a system of study added by tutelage process and also can 

be described as an open system
[1][2]

. wherein the system element still has an interaction 

with their environment. The input of tutelage system is same as the system of study. A 

tutelage process is designed to control the process of study, in order to help student 

achieve their target by responding a feedback control before final result is attained. 

mailto:andrijanto09@gmail.com
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The tutelage process is a discussion time; supervisor gives advices about student study 

plan. After student got advices from the supervisor they will be in motivated, but no 

specific goal resulted at the end of process. Although the student can bring the study 

problem in the meeting with the supervisor anytime but almost student ignore its 

function. The final result is student may pass the course, in sufficient result or good 

result or maybe fail in course. In this case a sustain tutelage that is expected can help 

student doesn’t work well. The tutelage system model can be seen in figure 2. 

 

Environment

Study ProcessTutelage Final ResultSubjects

One Semester

Feedback

Control

 
Figure 2. Tutelage System 

 

In this research, a close loop system will be designed to equip the tutelage system 

for controlling the process result before the final result is attained. The system model will 

be simulated on 33 students in basic calculus class at short semester and the calculation 

will be done by SOLVER. The result will show the close loop system can be used to detect 

the error in output.  

 

MATERIALS AND METHOD  

 In system approach theory, a tutelage system can be viewed as a purposeful 

system. Russell L. Ackoff 1971 said that the purposeful system is the system which can 

change its goals under constant conditions; its selects ends as well as means and thus 

displays will
[1]

.  Student as element in the tutelage system has an objective to graduate in 

the specific length of period, it can be said that objective is an ideal condition which may 

be obtained at the end of study period
[1]

. They also have goals to be pursued in each 

semester by passing each course with a target score. The score will be accumulated in 

Great Point Average (GPA) at the end of study. Student also able to change their goal 

when the environment changes, and will produce a different outcome at the end
[1]

. Student 

can use their will to use a tutelage as a support of their study or not at all, it means student 

only do once a tutelage in a semester as the academic procedure. In this research a study 

process is assumed as a black box that can produce a set of goal, the behavior of student 

during study will not be discussed.  

In the university, final score of course can be calculated from three 

achievements: mid-test, final-test, and home work. Each component has a weight that 

accumulated 100%. Usually student has a desire target to be achieved at the end of 

semester, but the target is not a numerical, it is described in quality letter. It can be said 

that actually the system has 3 outputs to be controlled for getting a good final result. 

The production of 3 outputs can be defined as a function of system, and then the actual 

system model of tutelage for one course in one semester can be drawn as figure 3.  
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On figure 3, each student can set the final target freely, and then the discussion 

with supervisor is done on tutelage for study planning. After tutelage student execute their 

plan in study process, it will result 3 achievements score (Si) and will be weighted (wi) 

sequentially on mid-test score (w1S1), final-test score (w2S2), and home work score (w3S3). 

After Mid-test score of courses is notified, it could bring the student to the tutelage if the 

advice is needed for reviewing the study strategy. After 3 score components is gained, the 

final score (F) can be calculated using formula (1). The final score (F) will be converted to 

the letter score; in this research will use 7 letters. The conversion of final score to the 

quality score can be seen in the table 1. 

F= wiSi                                               (1) 

F  = final score, 

wi  = weight,  

Si = achievement score, 

i = 1,2,3  

 

w3

Environment

Study ProcessTutelage

S1

S2

S3

F= wiSi 

w1

w2

Subjects

One Semester

Feedback

Control

Figure 3. Tutelage Systems of One Course 

 

Table 1 Conversion Score 

Range of F Quality letter  Quality score 

80 <= F <= 100 A 4.0 

73 <= F < 80 B+ 3.5 

67 <= F < 73 B 3.0 

61 <= F < 67 C+ 2.5 

55 <= F < 61 C 2.0 

41 <= F < 55 D 1.0 

F < 41 E 0 

 

 The tutelage system model on figure 3 shows the feedback become meaningless 

because no control parameter can detects the error produced by study process. It will not 

bring a tutelage process became sustainable. No specific target defined clearly during the 

discussion of study plan, the advice is given by considering index of average achievement 

against the limit credit of course that available to be contracted. In theory, a system-control 

function compares achieve outcome with desired outcomes and makes adjustment in the 

behavior of the system which are directed towards reducing the observed deficiencies
[1]

. 

The tutelage process is working as a control of study process but it doesn’t compare any 

value to make adjustment and no error can be observed by supervisor for any necessary 

preventive action. A close loop system is designed to equip the tutelage process then it can 

identify the error occurred in outcome. Since the tutelage cannot do an intervention in 
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study process directly, the capability of system to identify error can be used to force the 

student to re-discuss their study plan in tutelage by using academic authority. A sustain 

tutelage can be expected work in accordance with its objectives. 

 Designing a close loop system model need to generate an initial target that can be 

compared with the achievement (Si). The initial target will depict the minimum score of 

three achievements (ti) that must be achieved in the future. The calculation of minimum 

score will be initiated by determining the desired quality letter (T), then select the 

minimum F (Fmin) in the range as the target score. There are 3 combinations of score 

weight (w1, w2, w3) will be used in calculation. Each combination of score weight will 

produce 5 combinations of ti. Formula (1) is using to obtain Fmin by replacing Si with ti, 

EXCEL SOLVER can generate the minimum score (ti), which ti is a prediction of Si in the 

future. In constrain, 20 is assumed as the lowest score can be achieved by student and 100 

is assumed as the higher score can be achieved by student. To avoid the extreme value in 

minimum score, a non linier programming (NLP) is used in SOLVER setting. SOLVER is 

using Generalized Reduced Gradient (GRG) method as implemented in Lasdon and 

Waren’s GRG2 code for calculating NLP
[3]

. The mathematical model to obtain Fmin with 

prediction of minimum score (ti) can be seen on formula (2). The prediction of minimum 

achievement score for 3 combinations of weight can be seen in table 2. 

Fmin =  witi                                                          (2) 

Constrained by: 20 ≤ ti ≤ 100,  

Fmin  = minimum final score, 

wi  = weight,  

ti  = prediction of minimum achievement score, 

i = 1,2,3 

 

Table 2. Prediction of minimum achievement score 

wi 
ti 

A B+ B C+ C 

0.35 80.86957 73.76812 67.68116 61.88406 55.50724 

0.40 89.56522 81.44928 74.49276 70.72464 60.57971 

0.25 63.47826 58.4058 54.05797 44.2029 45.36232 

Fmin 80 73 67 61 55 

0.35 77.53425 70.82192 65.06849 59.31507 53.56164 

0.45 93.9726 85.34247 77.94521 70.54795 63.15069 

0.20 52.87671 49.0411 45.75343 42.46575 39.17808 

Fmin 80 73 67 61 55 

0.20 51.57895 47.89474 44.73684 41.57895 38.42105 

0.30 67.36842 61.84211 57.10527 52.36842 47.63158 

0.50 98.94737 89.73684 81.84211 73.94737 66.05263 

Fmin 80 73 67 61 55 

 

The close loop system will be added by comparator for identifying error (e) 

occurred in the output. Critical error should be identified earlier is S1 because the 

achievement can influence the next strategy of study for keeping the previous target T 

possible to get. In the system, after S1 is notified, the data will go to the comparator to be 

compared with the prediction achievement score ti from table 2 that will produce error 

value (e). Error value will show how much the discrepancy was happened in progress. A 

positive discrepancy indicates the study plan has executed properly and a negative 
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discrepancy indicates the study plan need has to be re-examined. Supervisor can use 

negative discrepancy information to lead the student to the tutelage meeting. The re-

calculate process R is added in the loop system for calculating tR, which is the 

recalculating of t2. Formula (2) is using to obtain tR which inputs are w1S1, w3S3 or w3t3, 

and Fmin. Re-calculating the prediction of final test score t2 is preferred because it has a 

high level of importance to keep on target (Fmin). R process produces a prediction of final 

score tR, it can help student to set a new strategy together with supervisor in the tutelage 

meeting. In this system supervisor will get 2 information, a negative discrepancy and tR 

that can be used to give an advice to student. The final result TF is the actual achievement 

at the end of semester; it will be used as a feedback control for the next semester tutelage. 

The close loop system model can be seen on figure 4. 

Fmin

w3

Environment

Study ProcessTutelage

S1

S2

ti or S3

w1 w2Subject target

(T)

One Semester

+-
ti e

R

tR

Final Result

(TF)
F= wiSi 

Feedback 

control

S1

Figure 4. Close loop system of tutelage 

 

RESULTS AND DISCUSSION  

The close loop of tutelage system model has been developed; it will be tested on 

short course of basic calculus. The calculus course has an easy content at the beginning and 

will be ended with a difficult content. Thirty three students was asked the target score (T) 

they would achieve at the end; it was vary from just pass the course in C grade up to A 

grade. The prediction of minimum score (ti) should be achieved at mid test, final test, and 

home work was notified. In this research mid test and final test is monitored. After mid test 

score (S1) notified, it was compared with the prediction score (t1). Deviation was calculated 

and the result can be seen on graph 1. Graph 1 shows the positive discrepancy to the 

negative discrepancy. S1 approaching zero discrepancy at 42% of population, it means 58% 

of population have negative discrepancy. The range of negative discrepancy is from -1.9 

up to -41.7, students within this range need to be monitored.  A negative discrepancy can 

be occurring because the target is to higher or maybe they have a problem in study, it can 

be lead to the tutelage meeting for further discussion.  

Re-calculation R is done to get the new prediction of final score (tR), in this 

calculation will use 2 scenarios, first the home work score is assumed can be predicted then 

student gives their prediction of S3. In this case the prediction of home work score is range 

from 67 up to 98, with average score 81. The discrepancy between t2 and tR can be seen on 

graph 2a. In this case the negative discrepancy means the effort to get the target score (T) 

is low. The positive discrepancy means students need more effort to keep the target score 

(T) achieved. Second the prediction score t3 is assumed same as S3 then the discrepancy 
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between t2 and tR can be seen on graph 2b. The result of calculation tR will be used as an 

additional information at tutelage discussion. 

At the end of semester the final test score (S2) was announced, in this research the 

final score (S2) is compared with tR. In actual implementation the comparison S2 versus tR 

will not be done because the result won’t give any changes of final result (TF). Graph 3a 

shows the discrepancy of S2 versus tR, using scenario 1, which has an average of deviation 

is -9.1. Graph 3b shows the discrepancy of S2 versus tR, using scenario 2, which has an 

average of deviation is -24.07.  

       

 
Graph 1. t1 versus S1 

 

 
Graph 2a. t2 versus tR first scenario 

 

 
Graph 2b. t2 versus tR second scenario 
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Graph 3a. tR versus S2 first scenario 

 

 
Graph 3b. tR versus S2 second scenario 

 

CONCLUSIONS  

The close loop system of tutelage has been developed. Model of system has 

already tested on one course to show that the close loop system able to identify an error. 

The close loop system also equipped by recalculation process for predicting the final test 

score tR after the mid test score S1 was obtained. Two scenarios were used to calculate tR, 

first scenario assume the S3 has already known by student and the second scenario assume 

the minimum predicting score t3 is same as S3. The first scenario resulted -9.1 in average 

deviation between tR and S2. The second scenario resulted -24.07 in average deviation, it 

means the prediction tR versus S2 has a wide span. In this case the student should be given 

a chance to select the value of S3 when calculating tR. 

Implementation of close loop system of tutelage will be done by developing an 

application of system information. The application will produce information for student 

and supervisor. The student will be supported by getting the prediction score and do a re-

calculation after mid-test score is obtained. The supervisor will get the negative 

discrepancy which depicts the error of score influenced by loose study process. Supervisor 

also will get tR produced by student, both information will be used by supervisor to 

support student executing the study plan. Close loop system of tutelage can produce a 

sustainable discussion between student and supervisor. 
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