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ABSTRACT 

High economic growth requires an increase in export commodity trade. The distribution of export commodities 

must be supported by improving the service of a good and smooth road network system. Production of export commodities 

in export commodity producing zones requires good distribution services to increase the competitiveness of export 

commodities. The trips assignment analysis model of freight transportation is an analysis of loading in the road screen 

system to get the effect of the production of export commodity movements on road network system services. The purpose 

of modeling is to find an overview of the movement and transportation needs of road freight to the production volume of 

export commodity producing zones. The road network system that is built is simulated by loading the volume of traffic 

generated from the production of freight vehicles from the export commodity production zone.  The destination origin 

matrix method is based on gravity modeling with the generation and pull of movement developed with traffic volume data 

obtained from traffic counting data surveys. He least squares method and the Jordan g aus elimination method with the 

Newton Raphson method are used in modeling and calibration applications on matrices that result from movement between 

zones. The results of the modeling are a simulation model of movement in the network system created in a computing 

system based on the determination of nodes and links that are designed in a virtual road network system in Central Java 

Province. The resulting model was validated with the results of traffic counting data traffic movements by producing a 

significance test of the R2 model of 0.92. So the results of modeling trips assignment analysis on the road network system 

based on export commodities have significance for determining the routes used efficiently on the transportation needs of 

freight transportation on an efficient road network system that results from modeling. 
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1. INTRODUCTION 
The development of export commodity 

production zones has increased significantly in Indonesia's 

economic development. Central Java Province is one that 

has a stable and positive growth rate in the development of 

production and distribution of export commodities. The 

generating and attracting of export commodity movements 

in Central Java Province has greatly encouraged the 

national movement system to increase the distribution of 

export commodity transportation movements. [1-7] 

The road network system is the main 

infrastructure of transportation infrastructure in 

encouraging the acceleration of the distribution of 

commodity goods. Central Java Province was built with a 

road network system that connects the corridor zone of the 

northern lane and the corridor zone of the southern lane 

with the connecting lane that has adequate road capacity. 

The network system is underway being formed by the 

national road network system and the provincial road 

network system and the district or city network system 

with integration on the route links that are connected 

between zones or districts. Trip modeling assignment 

analysis is a systematic study of the road network in 

measuring the performance of road network system 

services and the distribution of movements in the road 

network system. The performance parameters of the road 

network system that are analyzed are estimated based on 

traffic flow generated from commodity production zones 

especially export commodities.  

Trip assignment analysis can be used for route 

selection and determination of the transportation needs of 

the most expensive road goods related to vehicles 

transporting export commodities on the road network 

system. [1-7] 

Analysis of the overall performance of road 

services is an approach in solving the trips model of the 

road network system assignment. So the study of the trip 

assignment analysis model is the basis for estimating 

transportation needs in the road network system in 

accordance with export commodity production. The 

movement of export commodities requires an efficient and 

effective distribution channel in the road network system 

in the destination zone of the commodity goods 

destination. The direction of distribution movement of the 

trip assignment analysis model will direct the movement 

according to the level of congestion experienced by the 

road network system. Simulation trips assignment 

resulting analyzes will show an extensive network of roads 

system burdened by a large volume of traffic in 

accordance with the capacity of the road or in excess of 
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the capacity of the specified path on the roads and streets 

built network system. A road network system with excess 

volume will cause low levels of road service and slow 

travel speeds. The level of road service indicated by the 

level of VC ratio of the road section will be indicated on 

each link that connects between zones on the road network 

system that is built in the Central Java province. [1-7] [8] 

[10-16] 

With the use of trip analysis analysis generated, a 

transportation needs approach is obtained to determine the 

right mode and network in the movement system to 

improve an efficient distribution system in the movement 

of export commodity goods. The transportation demand 

model based on traffic on the road network system that has 

been optimized for the movement distribution produces a 

good level of accuracy in the prediction of modes and 

transportation needs in accordance with production 

volumes based on commodity production zones. Thus, 

sustainable development in the regional transportation 

system can be predicted well according to their needs [9-

13]. The transportation problem depends on the condition 

of the road and how to overcome it gradually and 

continuously so that it can be passed by motorized 

vehicles, including concrete construction which is 

arranged in a mixed form [17-21]. 

 

2. MODELLING TRIP ASSIGNMENT ANALYSIS 

FOR ROAD NETWORK SYSTEM 

The modeling of trips assignment analysis is the 

development a distribution movement model based on 

gravity modeling. By combining traffic data transportation 

needs are estimated based on movements between zones. 

The resulting combination is the origin destination matrix 

with its parameters. With basic equations (1) [14-16] 

 

                                               (1) 

 

with  is the movement of each export commodity 

movement destination k from the zone of origin i to 

destination zone  d with the definition of the equation 

shown in equation (2) [14] 

 

                          (2) 

 

 𝑽 ⏞ total flows on certain roads is the sum of the 

movement between the zones within the study area that 

use these roads, shown in equation  (3). [14-16]   

 

                                           (3) 

                                 

By substituting equation (2) to equation (3), the 

basic equation for the transportation demand estimation 

model with traffic flow data is shown on equation (4) [14-

16] 

   (4)                      

 

Traffic flow with other modes of travel between 

zones indicated an equation (5) [14-16] 

 

                   (5) 

 

By using gravity models as a transportation 

model indicated equation (6) [14-16] 

 

 
 

Analogy equation (6) models specific gravity for 

the transport system shown in equation (7) [14] 

 

                                                  (7) 

 

With the limitation of the model the equation is 

shown (8) 

 

                                (8) 

 

Balancing factor  and  shown the 

equation (9) [14] 

 

                         (9) 

 

Transportation of freight with various types and 

types of freight vehicles with simple mode selection using 

the logit-multinomial model is shown by the equation (10) 

[1-7] [8] [16] 

 

                     (10)                      

 

Estimating the modeling with a combination of 

the distribution of movement with the choice of modes as 

the transportation needs of freight transport is shown in 

equation (11) [1-5] [14-16] 

 

k
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𝑉𝑙𝑘 ∑ ∑ [𝑂𝑖𝑘 . 𝐷𝑑𝑘 . 𝐴𝑖𝑘 . 𝐵𝑑𝑘 . 𝑓𝑖𝑑𝑘 . 𝑝𝑖𝑑𝑙𝑘 . 𝑒𝑥𝑝(−𝛽.𝑐𝑖𝑑𝑘 )∑ 𝑒𝑥𝑝(−𝛽.𝑐𝑖𝑑𝑘 )𝑀𝑚=1 ]𝑁𝑑=1𝑁𝑖−1 (11)                                          

2.1 The Least Squares Estimation Method for 

Calibrate  

       Model  

The use of this method is done to calibrate the 

parameters of the unknown transportation model so as to 

minimize the difference in the number of squares between 

the results of the assessment of observations, shown the 

equation (12) [14-16] 

     

 Minimize                                                                      (12)                                                

 

 

To get the parameter value is unknown (β) is 

done by making the first derivative (S) of these parameters 

with 0 (zero). With a negative exponential resistance 

function, the parameter value t is obtained with equation 

(13) [14-16] 

 

                                                                                       (13) 

 

Where: 

 

                                       (14)         

 

                                 (15)                                            

 

                                (16)                                        

 

Based on a simultaneous equation of 13 with one 

unknown β parameter, the Calibration Technique with 
Newton-Rophson Method is combined with the Gauss-

Jordan elimination technique to find the value of the β 
parameter. [14-16] 

 

2.2 Barriers Function in Calibration 

The resistance function is shown equation 

Negative exponential barrier function shown equation (17) 
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Barrier function rank (18) 
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Barriers function Tanner (19) 
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Using m = m + 1, and setting the value of βm 
with equation 13. The initial repetition of t obtained by the 

value of h is required until β converges (h value reaches a 
value very small or close to zero). [14-16] 

 

3. DETERMINATION OF ROAD NETWORKS AND 

TRAFFIC DATA COUNTING 

Analysis of the road network system in Central 

Java determines road transportation services as a 

distribution of movement due to the production of the 

generation and attraction of the movement export 

commodity in Central Java.  

Determination of the road network based on the 

existing condition of the road network in Central Java with 

the status of national and provincial roads and the status 

underneath it with accuracy based on the functional road. 

The data described in the previous chapter is used to 

validate traffic modeling based on traffic volume in the 

road network system. Data obtained from secondary data 

and traffic counting in each zone of the road network 

based on the type of goods vehicle has been defined in the 

previous section. The location of the traffic counting 

model validation is shown Figure-1 [1-7, 11-16]. 

 
 

Figure-1. Map of the central java road network 

with link number. 
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4. METHODOLOGY 

Analysis approach modeling the trips assigment 

analysis of a road network system on export commodities 

is shown by the flowchart diagram of the analysis stage 

shown in Figure-2. 

 

4.1 Test Model for Trips Assignment Analysis 

 

Correlation Test 

The correlation coefficient is a measure of how 

close the relationship between variables in the model. [1-

12] 

 

Correlation Test 

 

  (20) 

Determination Test 

 

                      (21) 

 

4.2 Estimated Flowchart Modeling of Trips 

Assignment Analysis Road Network Systems in 

Central Java

 



                                VOL. 15, NO. 21, NOVEMBER 2020                                                                                                          ISSN 1819-6608 

ARPN Journal of Engineering and Applied Sciences 
©2006-2020 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
                                                                                                                                                      2467 

 
 

 

Figure-2. Flowchart modeling trip assignment analysis of road network systems in central java with no link. 
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5. RESULTS AND DISCUSSIONS 
The results of the trip assignment modeling 

analysis of the road network system due to the movement 

of the export commodity system are based on the volume 

of movement of export commodity freights, divided by the 

volume of frights vehicles by the type of freight vehicle 

with a carrying capacity according to the type of vehicle. 

The trip assignment model analyzes the road network 

system according to the type of freight vehicle shown in 

the Figures (3) - (5) [1-7, 8, 9, 17] 

 

 
 

Figure-3. Simulation of trips assignment analysis road 

network of pickup vehicles. 

 

 
 

Figure-4. Simulation of trips assignment analysis road 

network of 7A vehicles. 

 
 

Figure-5. Simulation of trips assignment analysis road 

network of total vehicles. 

 

Based on the modeling analysis shows that 

modeling trips assignment analysis on the road network 

system to the traffic volume of the existing data shows the 

value of the validation test which shows 0.92 that the 

resulting model meets the requirements of the modeling 

rules so that the modeling can be well received. [1-7, 10, 

11, 12] 

 

 
 

Figure-6. Validation of trips assignment analysis in the 

road network by the existing volume. 

 

6. CONCLUSIONS 

Based on the results of data analysis and modeling 

it can be concluded that: 

 The movement of transportation of export commodity 

road goods in the road network system in Central Java 

Province is more dominant by pickup type vehicles. 

 Vehicles with a larger type of freight operator use more 

vehicles with type 7 A vehicles. Type 7 A vehicles are 
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vehicles that tend to be used more by export 

commodity transport operators. 

 Trips assigment of freight vehicles in the road network 

system is being carried out in the middle of the 

northern lane. 

 The connecting lane corridor also shows a fairly 

congested road network system. This shows that 

industries that produce export commodities are 

dominant in the corridor of the road. 

 Comparison of the proportion of vehicles transporting 

goods in the total volume of vehicles on the road 

network system assignment trips in central Java has a 

significant contribution with the proportion of 40% of 

the total vehicles in the road network system. 
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