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Preface 

We are proud to present the first International Conference on Science, Technology, 

Engineering and the Industrial Revolution (ICSTEIR 2020), 14-15 November 2020, West 
Java, Indonesia, conducted entirely online. Initially the conference was planned to take place 
in Bandung, Indonesia. However, due to the fact that COVID-19 has significantly affected 
the travels between countries and in many countries total lockdowns have prohibited the 
organizing of events such as this, it was decided to go on-line. Also, the ICSTEIR conference 
was planned to be held in November 2020 with a face-to-face presentation. However, due to 
the uncertain circumstances of the COVID-19, the conference was postponed to February 23-
24, 2021, with the video-conferencing presentation.  
 
The conference has managed to draw the attention of many researchers from different 
country, i.e., Malaysia, Nigeria, India, Algeria, China, Ukraine, Czech Republic and Taiwan.  
In the conference, 103 papers were selected by the Scientific Committee to be presented, after 
double-blind review from at least two reviewers. All papers were presented on-line on zoom 
platform in about 10 minutes plus 5 minutes for Q&A, managed by the University of 
Informatics and Business Indonesia (UNIBI) and Ma'soem University. Furthermore, 3 
opening speeches and 6 on plenary speeches interesting topics on Science and engineering. 
Keynote presentation of research results about 30 minutes and 15 minutes for Q&A. During 
the plenary session, a streaming process was also carried out via youtube 
(https://www.youtube.com/watch?v=79eY3kdyW5Q) so that the Speaker at ICSTEIR 2020 
presented all information can be seen by the wider community, especially the Science, 
Technology, Engineering and the Industrial Revolution. Meanwhile, the Contribution Session 
was divided into 10 parallel rooms using the Zoom breakout feature, which was attended by 
103 presenters. 
 
The keynote speakers’ presentations are provided, mainly to show the contribution of 
Science, Technology, Engineering and the Industrial Revolution towards research and 
knowledge sharing. We have four keynote speakers coming from the Czestochowa University 
of Technology, Poland, Prof.  Sebastian Kot, PhD Eng.; Vel Tech University, India, Prof. Dr. 
Sundarapandian Vaidyanathan; Universiti Sultan Zainal Abidin (UnisZa) Malaysia, Assoc. 
Prof. Dr. Abdul Aziz Abdullah;  Universiti  Malaysia Terengganu, Malaysia, Assoc. 
Professor Dr. Suriyani Muhamad. 
 
The conference brings up issues that inspire thought about the most relevant subjects in 
science, technology and engineering. With the theme "Post-COVID Community 
Development: A Holistic Approach in Collaboration in Science, Engineering and 
Technology," Participants from several countries have joined us to add to the conditions for 
open learning at the Conference. We have received high quality paper submissions and non-
presentation participant registrations. Join us; we can't wait to meet you at the event!  
 
The 1st ICSTEIR 2020 is held in collaboration between the University of Informatics and 
Business Indonesia (UNIBI), Ma'soem University, and the Science, Technology, and 
Engineering International Community (STEIC). We have also invited more universities to 
collaborate with us and co-host this event. 
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The following are figures that show the ICSTEIR 2020 process online. 
 

 
 

Figure 1. Opening Ceremony ICSTEIR 2020  
 
 

 
 

Figure 2. Prof. Dr. Sundarapandian Vaidyanathan from Vel Tech University, India,  
delivering his keynote speech 

 

 
 

Figure 3. Assoc. Professor Dr. Suriyani Muhamad.from Universiti 
Malaysia Terengganu, Malaysia, delivering his keynote speech 
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Figure 4. Prof. Sebastian Kot, PhD Eng from Czestochowa University of  
Technology, Poland, delivering his keynote speech 

 

 
 

Figure 5. One of the participants delivering his speech in parallel session 
 
 

 
 

Figure 6. Q & A session with the Keynote Speaker 
 
We thank you for the support and participation of all parties, so that the Conference was held 
successfully. 
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Peer review declaration 

All papers published in this volume of IOP Conference Series: Materials Science and Engineering 
have been peer reviewed through processes administered by the Editors. Reviews were 
conducted by expert referees to the professional and scientific standards expected of a 
proceedings journal published by IOP Publishing. 

Type of peer review: All the conference papers used a double-blind review process. 

Conference submission management system: Conference submission management system: All 
the submitted materials, timely received in http://www.steic.org/icsteir2021/home/engineering, 
and by mail (icsteir2021@steic.org). 

Number of submissions received:  The number of applications received is 230, of which 103 were 
accepted for work. 

Number of submissions sent for review: The number of applications sent for review process is 
204 

Number of submissions accepted: 103 were accepted for the publication in IOP Conference 
series 

Acceptance Rate (Number of Submissions Accepted / Number of Submissions Received X 
100): 44.78 

Average number of reviews per paper:  The article has submitted to two independent peer 
reviewers with a scientific degree 

Total number of reviewers involved: The total number of reviewers involved is 50 experts in this 
particular subject area. 

Any additional info on review process: We received a total of 230 paper submissions for the 
ICSTEIR 2020. All the papers were first screened for related topics in mechanical engineering, 
electrical engineering, industrial engineering, information engineering, Mathematics and Physics. 
Plagiarism checking was also carried for all the papers by using Turnitin software with recommended 
similarity index of no more than 25%. The papers were then sent to 90 reviewers with expertise in 
the science and engineering. From the first review, only 103 papers were accepted and 127 papers 
were rejected due to poor quality and out of scope. In order to maintain the quality of the published 
paper, the review process is made into two rounds. In the first round, the articles were evaluated in 
terms of the novelty and depth of material of the authors. The second review process was to make 
sure that the authors have made all the necessary corrections as recommended by the reviewers.  

 

Contact person for queries: Aceng Sambas Ph.D, Department of Mechanical Engineering, 
Universitas Muhammadiyah Tasikmalaya  
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Abstract. Dominant local metric dimension is consist of two interesting topic in graph theory, 

they are dominating and metric dimension which be expanded as local metric dimension. A graph 

  is said having dominant local metric dimension if   be a connected graph and there is an 

ordered subset    *          +   ( ) where    is a local resolving set as well as a 

dominating set of  . Minimum cardinality of dominant local resolving set of   is called the 

dominant local basis of  . Then, cardinality of the dominant local basis of   is called the dominant 

local metric dimension of   which denoted by      ( ). In this paper, we determine the 

dominant local metric dimension of wheel related graphs. That are Wheel, Jahangir, Friendship 

and Helm graph. Furthermore, we characterize the dominant local metric dimension of those 

graphs. 

 

 

1. Introduction 
Graph theory is a branch of discrete mathematics that can be used to solve a problem which can be 

represented as vertices and edges. Since it was first introduced in 1736 until now, graph theory has led 

to various new concepts that are always interesting to be researched, such as dominating set and metric 

dimension. The concept of dominating set developed since the beginning of 1850 [1], this theory 

studies the existence of a vertex set on a graph that causes every other vertex on the graph to be 

adjacent to at least one element in the vertex set which be studied and it called the dominating set. The 

cardinality of the dominating set is called the dominating number. The concept of basis and metric 

dimensions on a graph was first proposed in ref [2]. A basis on a graph is defined as a vertex set with 

minimum cardinality which results in each vertex on the graph having a different representation to the 

basis. Representations are presented using the concept of distance (metric) and the cardinality of basis 

is called the metric dimension of the graph. The development of the metric dimension concept 

includes the concept of the strong metric dimension [3], the local metric dimension [4], and 

dimensions local neighbourliness metric [5]. An application of the metric dimension theory in real life 

is determine the placement of fire sensors in a building which be written in ref [6]. 

 Based on the explanation above, both the concepts of metric dimensions and dominating set on a 

graph have the same opportunity to be developed together. Some researchers who have developed this 

concept include Brigham et al. (2003) who introduced the term resolving domination number, which is 

a combination of the concept of metric dimensions and dominating set [7]. Next, Henning and 

mailto:liliek-s@fst.unair.ac.id
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Oellarmann (2004) who developed the same definition but with different term, namely the metric 

location domination number [8]. A new research in this topic was introduced in ref [9], which 

determined the dominant metric dimension of some well-known graphs. Then, author combined the 

concept of the local metric dimension with the concept of dominating set which called the dominant 

local metric dimension. The concept of the dominant local metric dimension examines the vertex set 

on a graph which is a minimum local resolving set also as the dominating set of a graph. The results 

that have been obtained are some characteristics of dominant local metric dimension and its value in 

special graphs such as path, cycle, complete and bipartite graph [10]. Because the concept is still 

needed to developed, so this paper will determine the dominant local metric dimension of wheel 

related graphs. Specific graphs involved in this study include Wheel, Jahangir, Friendship and Helm 

graphs which described at the following definition below. 

 

Definition 1. [11] Wheel graph      is a graph that contains an n-cycle and one additional central 

vertex that is adjacent to all vertices of the cycle. Wheel graph      has (   )-vertices and   -

edges. 

 

Definition 2. [11] Jahangir graph      is a graph with two vertex added between each pair adjacent 

graph vertices of the outer cycle. The Jahangir graph      has (    )-vertices and   -edges. 

 

Definition 3. [12] Friendship graph    for     is a graph constructed by joining n copies of the cycle 

graph    with a common vertex. This graph has (    )-vertices and   -edges. 

 

Definition 4. [13] Helm graph    is the graph obtained from an n-wheel graph by adjoining a pendant 

edge at each vertex of the cycle. The helm graph    has (    )-vertices and   -edges. 

 

Dominating number of wheel related graphs are given in Table 1. 

 

Table 1. Dominating Number of Wheel Related Graphs [15]-[18] 

 

Graph Notation Dominating Number 

Wheel       (    )        

Jahangir       (    )        

Friendship     (  )        

Helm     (  )       

 

The following definition and lemma are used to analyse the dominant local metric dimension of 

wheel related graphs. Some Lemma provides the property of local resolving set of a graph. 

 

Definition 5. [10] Given a connected graph  . An ordered set    *          +   ( ) is called 

a dominant local resolving set if    is local resolving set and dominating set of  . Dominant 

local resolving set with minimum cardinality is called dominant local basis. Number of vertex in 

dominant local basis of   is called dominant local metric dimension and denoted by      ( ). 
 

Lemma 6. [10] Let   be a connected graph and    ( ). Every set   containing local resolving set is 

local resolving set. 

 

Lemma 7. [10] Let   be a connected graph and     ( ).  For every          then  (  |  )  

 (  |  ).  

 

Lemma 8. [10] Let   be a connected graph, then 

   * ( )     ( )+       ( )     * ( )      ( ) | ( )|   +. 
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Theorem 9. [14] Let    be a friendship graph, then for         (  )   . 

  

2. Methodology 
 

This topic consist of some method or prosedure to get the dominant local metric dimension of some 

graphs related to wheel. 

1. Study the definion of dominant local metric dimension. 

2. Study some characteristic of dominant local metric dimension. 

3. Determine vertex and edge set of the graphs (Wheel, Jahangir, Frienship and Helm graphs). 

4. Observe the number of dominating set and local metric dimension of the graphs by this 

procedure: 

a. Determine the local resolving set of the graphs 

b. Calculating the distance of each vertex with a predetermined, such that 

every two different vertices adjacent to each other on the graphs has a different 

representation to the local resolving set. 

c. Determine the local metric dimension and the general pattern of local metric dimensions on 

the graph. 

d. Determine the dominating set and dominating number. 

e. Compare between the dominating number and local metric dimension  

5. Determine the dominant local metric dimension and make proofs by compiling the terms and 

theorems based on the results obtained. 

 

3. Result and Discussion 

 
This section present the dominant local metric dimension of Wheel, Jahangir, Friendship and Helm 

graphs. We start by giving a property to show the dominant local metric dimension of wheel graph. 

Lemma 10. Let      be a wheel graph of order    , the edge set is  (    )  *   |    
 + *      |       +  *    +, then    *     + is local resolving set of     . 

Proof. Let  (    )  *    |     + and  (    )  *   |     + *      |      
 +  *    + with    . Let    *     +, for every     (    ) with            , then: 

 

 (    )    

 (    )    

 (     )  {
     
       
           

 

 (     )  {
     
       
               

 

 

Based on the description above, for any two adjacent vertices have different representation. Hence, 

   is local resolving set of      for    . We can say that if      is a wheel with the order     

and  (    )  *   |     + *      |       +  *    +, then     *     + is a local 

resolving set of     .  

 

Theorem 11. Let         , then       (    )  ⌈
 

 
⌉  

Proof. Let      be a wheel graph with order    , the vertex set of wheel consist of a center 

vertex and an outer cycle with order  , every vertex in cycle adjacent with a center vertex.  Let the 

vertex set is  (    )  *    |     + and the edge set is 

 (    )  *   |     + *      |       +  *    +, then there exist three possibilities of 

 . 
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1. If     (     ), choose    {                            } then |  |  ⌈
 

 
⌉. 

2. If     (     ), choose    {                          } then |  |  ⌈
 

 
⌉. 

3. If     (     ), choose    {                            } then |  |  ⌈
 

 
⌉. 

Because *     +    , by Lemma 10,    is local resolving set of      . Next, because 

 (    )  *   |     + *      |       +  *    +, we can see that   adjacent to every 

vertex of    and       adjacent to       and      adjacent to   (   )  , then    is dominating set of 

    . Hence,    is dominant local resolving set of     . Next, we will show that    is a dominant 

local resolving set with minimum cardinality. Choose any    (    ) with | |  |  |   , then 

there exist two possibilities: 

a.      

If    , there exist       with  (     )    in cycle such that                        
 . Therefore  (    | )   (    | )  (         ), where           (    ). Hence,   is 

not local resolving set of      graph. 

b.     

If     there exist         such that  (     )    in cycle. Therefore,   is not dominating 

set of      graph. 

 

Based on the two possibilities in point a and b, this is contrary with the definition of dominant local 

metric dimension. Therefore, it is proven that |  |  ⌈
 

 
⌉ is a dominant local resolving set with 

minimum cardinality. Thus, for          (    )  ⌈
 

 
⌉    

 

We now ready to determine the dominant local metric dimension of Jahangir graph. At the first, we  

show the local resolving set of the graph which is presented in the following Lemma. 

 

Lemma 12. Let      be a Jahangir graph of order         . The edge set is (    )  *        

  + *                   + *               + *     +, then    *     + is local 

resolving set of     . 

 

Proof. Let  (    )  *                  + and  (    )  *          + *                

   + *               + *     + with    . Put    *     +, for every              

 (    ) with            , then: 

 (    )    

 (    )    

 (     )  {
     
       

 

 (     )  {
     
                 

 

 (      )  {
     
     
         

 

 (      )  {
     
     
       

 

 (      )  {
     
     
         

 

 (      )  {
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Based on the description above, for any two adjacent vertices have different representation. Hence, 

   is local resolving set of      for    . We can say that if      is a Jahangir with the order       

for     and the edge set is (    )  *          + *                   + *          

     + *     +, then     *     + is a local resolving set of     .  

 

Theorem 13. Let    , then      (    )   (    )  

 

Proof. Let  (    )  *                  + and  (    )  *         + *                

   + *               + *     +. Put    *          + then |  |   . Because 

*     +    , based on the Lemma 12, we get that    is a local resolving set of      . Next, because 

(    )  *          + *                   + *               + *     +, we can 

see that   is adjacent to   ,    adjacent to     for       and       adjacent to     for       
 . Hence,    is a dominating set of       and    is a dominant local resolving set of     . Based on the 

Table 1,  (     )   , then it can be conclude that     is a dominant local resolving set with minimum 

cardinality and      (    )   (    ),    .   

 

The following theorem presents the dominant local metric dimension of a Friendship graph of order 

     for     

 

Lemma 14. Let    be a Friendship graph of order         . The edge set is  (  )  
*                  }, then    *     + is local resolving set of   . 

Proof. Let  (  )  *             + and  (  )  *                  + with    . Put 

   *     +, then for every          (  ) with            , then: 

 

 (    )    

 (    )    

 (     )  {
     
       

 

 (     )  {
     
                 

 

 (     )  {
     
           

 

 (     )  {
     
                 

 

 

Based on the description above, for any two adjacent vertices have different representation. Hence, 

   is local resolving set of    for    . We can say that if    is a Friendship with the order       

for     and  (  )  *                  }, then     *     + is a local resolving set of   .  

 

Theorem 15. Let    , then       (  )      (  )  
 

Proof. Let  (  )  *             + and  (  )  *                  +. Put    
*          + then |  |   . Because *     +    , based on Lemma 14, we get that    is a local 

resolving set of    . Next, because  (  )  *                  +  we can see that    is adjacent 

to    and  . Hence,    is a dominating set of      and    is a dominant local resolving set of    . 

Based on Theorem 9,     (  )   , then it can be conclude that     is a dominant local resolving set 

with minimum cardinality and      (  )      (  ),    .   

 

Theorem 16. Let    , then       (  )   (  ). 
Proof. Let  (  )  *             + and E(  )  *         + *         

 + *              + *    +. Based on the Table 1, we have  (  )   . Let |  |   , 
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choose    *        +. We can see that  (    )   (     )   , then    is dominating set of 

  . Without loss of generality, representation of each vertex to    can be written as follows. 

a. Representation of vertex   to    is  ( |  )  (         ). 

b. Representation of vertex    to   :  (  |  )  (         ),  (  |  )  (         )    

 (  |  )  (         ). 

c. Representation of vertex    to   :  (  |  )  (             ),  (  |  )  (             ), 

 (  |  )  (             )     (  |  )  (           ). 

Representation of each vertex to    is different and    is dominating set, hence    is dominant 

local resolving set of   . Because on the Table 1 we know that dominating number of Helm graph is 
(  )    , then      is local resolving set with minimum cardinality. So, it is proven that 

     (  )   (  )    
 

4. Conclusion 
 

Because this topic still new and needed to expand, so we conclude this paper by giving an open 

problem: determine the dominant metric dimension of some product graphs such as join, corona, or 

comb product of graphs. 
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