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Abstract— The purpose of this research is to understand from a Multivariable optimization associated with the path of a group of vehicles integrated in a Community Caravan Range and determine the optimal route involve speed, storage and travel resources for determining the cost benefit have partnered with a travel plan, which has as principal basis the orography restriction, although this problem has been studied on several occasions by the literature failed to establish by supporting ubiquitous computing for interacting with the various values ​​associated with the achievement of the group of vehicles and their cost-benefit of each member of the community and comparing their individual trips for the group. There are several factors that can influence in the achievement of a group trip, for our research we propose to use a novel bioinspired algorithm named Okapi Algorithm which has proven to be efficient for the behavioral cohesion associated with several issues (artificial okapis) when they have such restrictions and obstacles should use this energy to avoid in our case, a gain resource as food which in our case is represented as the use of food optimally for the duration of a long trip with the uncertainty of not knowing when you have a resupply.
Keywords— Vehicle Routing Problem, Bat Algorithm and Mobile Devices.

I.  Introduction 

The origins of the trailer back to the Roma (or Gypsies) in Europe, who moved through the field to transport their cargo of all kinds within the confines of the walled caravan. Modern versions of Recreational Vehicle (RV) have the same function, but are conditioned to follow big cars instead of horses pulling carriages. These can serve a variety of different purposes, and can be adapted to the needs of most travelers one way or another. The ways in which this space can be used depend on the type of journey that is planned, with whom and for how long, in this research we try to optimize a standard model with 14 square meters as in Figure 1.
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Figure 1.- An standard Recreational Vehicle associated with a Caravan range Community.
The most obvious use of the trailer would be as storage space. This is useful when moving around the country or even for shorter distances as they are as a storage model and can optimize the space associated with each element of the charge. These can be equipped with storage racks or cabinet space that will help you organize all the equipment and supplies needed for a day of rest and associated with a long distance journey. When buying a trailer in particular should have a list of what items to fit inside it, if this will be the main purpose of its use.

Furthermore, the trailer is enough as living space. Despite that connects to car or other vehicle, which can be disengaged in campgrounds or elsewhere whether towns or in the countryside. In addition it can be used as a living room and bedrooms, with the addition of some furniture or other sleeping materials. It is very useful for long-term travel when road, and saves the cost of accommodation along the route, making it one of the most popular uses. Routing problems vehicle (Vehicle Routing Problem - VRP) are actually a broad range of variants and customizations problems. From those that is simplest to some that remain today research as in [1].  
They generally were trying to figure out the routes of a transportation fleet to service a customer. This type of problem belongs to the combinatorial optimization problems. In the scientific literature, Dantzig and Ramser were the first authors in 1959, when they studied the actual application in the distribution of gasoline for fuel stations.

The objective function depends on the type and characteristics of the problem. The most common is to try: minimize the total cost of ownership, minimize total transportation time, minimize the total distance traveled, minimize waiting time, maximize profit, maximize customer service, minimize the use of vehicles, balance of the resource utilization.
II. Project Development
To do this research project was developed by dividing into three sections which are modules of application development, implementation of the server and the intelligent module associated with Bat Algorithm and Data Mining. Android is the operating system that is growing in to Streak 5 from Dell, for this reason we select this mobile dispositive along with other manufacturers are propelling the Latin American landing on Android with inexpensive equipment, and on the other hand, some complain about the fragmentation of the platform due to the different versions. Android is free software, so any developer can download the SDK (development kit) that contains your API [2].  This research tries to improve group travel related with Recreational Vehicles in Chihuahua where 7500 people conforms the Caravan Range Community.
Components of the application

Okapi Algorithm

Okapis are fascinating animals and their advanced capability of mimetic on the forest has attracted attention of researchers from different fields. In order to model this algorithm, we propose idealized some rules, as follows:

1) All okapis use mimetic to sense distance and danger, and they also “know” the difference between food/prey and background barriers in some magical way;

2) An okapi 𝑏𝑖 run randomly with velocity 𝑣𝑖 at position 𝑥𝑖 with a fixed frequency 𝑓min, varying wavelength 𝜆 and loudness 𝐴0 to search for prey. They can automatically adjust the wavelength (or frequency) of their emitted pulses and adjust the rate of pulse emission 𝑟 ∈ [0, 1], depending on the proximity of their target;

3) Although the loudness can vary in many ways, we assumed that the loudness varies from a large (positive) 𝐴0 to a minimum constant value 𝐴𝑚𝑖𝑛.

Algorithm 1 presents the Okapi Algorithm:

Algorithm 1. – Okapi ALGORITHM

Objective function 𝑓(𝑥), 𝑥 = (𝑥1, ..., 𝑥𝑛).

Initialize the okapi population 𝑥𝑖 and 𝑣𝑖, 𝑖 = 1, 2, ...,𝑚.

Define pulse frequency 𝑓𝑖 at 𝑥𝑖, ∀𝑖 = 1, 2, . . . , 𝑚.

Initialize pulse rates 𝑟𝑖 and the loudness 𝐴𝑖, 𝑖 = 1, 2, . . , 𝑚.

1. While 𝑡 < 𝑇
2. For each bat 𝑏𝑖, do

3. Generate new solutions through Equations (1),

4. (2) and (3).

5. If 𝑟𝑎𝑛𝑑 > 𝑟𝑖, then

6. Select a solution among the best solutions.

7. Generate a local solution around the

8. best solution.

9. If 𝑟𝑎𝑛𝑑 < 𝐴𝑖 and 𝑓(𝑥𝑖) < 𝑓(ˆ𝑥), then

10. Accept the new solutions.

11. Increase 𝑟𝑖 and reduce 𝐴𝑖.

12. Rank the okapis and find the current best ˆ𝑥.

Firstly, the initial position 𝑥𝑖, velocity 𝑣𝑖 and frequency 𝑓𝑖 are initialized for each okapi 𝑏𝑖. For each time step 𝑡, being 𝑇 the maximum number of iterations, the movement of the virtual okapis is given by updating their velocity and position using Equations 1, 2 and 3, as follows:

𝑓𝑖 = 𝑓min + (𝑓min − 𝑓max)𝛽, (1)

𝑣𝑗𝑖 (𝑡) = 𝑣𝑗𝑖 (𝑡 − 1) + [ˆ𝑥𝑗 − 𝑥𝑗𝑖 (𝑡 − 1)]𝑓𝑖, (2)

𝑥𝑗𝑖 (𝑡) = 𝑥𝑗𝑖 (𝑡 − 1) + 𝑣𝑗𝑖 (𝑡), (3)

where 𝛽 denotes a randomly generated number within the interval [0, 1]. Recall that 𝑥𝑗𝑖 (𝑡) denotes the value of decision variable 𝑗 for okapi 𝑖 at time step 𝑡. The result of 𝑓𝑖 (Equation 1) is used to control the pace and range of the movement of the bats. The variable ˆ𝑥𝑗 represents the current global best location (solution) for decision variable 𝑗, which is achieved comparing all the solutions provided by the 𝑚 bats. In order to improve the variability of the possible solutions, We proposed to employ random walks. Primarily, one solution is selected among the current best solutions, and then the random walk is applied in order to generate a new solution for each okapi that accepts the condition in Line 5 of Algorithm 1: 𝑥𝑛𝑒𝑤 = 𝑥𝑜𝑙𝑑 + 𝜖𝐴(𝑡), (4) in which 𝐴(𝑡) stands for the average loudness of all the okapis at time 𝑡, and 𝜖 ∈ [−1, 1] attempts to the direction and strength of the random walk. For each iteration of the algorithm, the loudness 𝐴𝑖 and the emission pulse rate 𝑟𝑖 are updated, as follows:

𝐴𝑖(𝑡 + 1) = 𝛼𝐴𝑖(𝑡) (5) and 𝑟𝑖(𝑡 + 1) = 𝑟𝑖(0)[1 − 𝑒𝑥𝑝(−𝛾𝑡)], (6) where 𝛼 and 𝛾 are ad-hoc constants. At the first step of the algorithm, the emission rate 𝑟𝑖(0) and the loudness 𝐴𝑖(0) are often randomly chosen. Generally, 𝐴𝑖(0) ∈ [1, 2] 

and 𝑟𝑖(0) ∈ [0, 1].

III. Implementation of an Inteligent Application
Group Behavior.

The group behavior (Shoal Behaviour) in our system is based on Okapi, although we have expanded with an additional rule (escape), and most importantly, it has affected the clustering behavior using parameters associated with the values ​​of the okapi sensations. The escape rule influences the behavior of each okapi to flee the potential danger (mainly predators) in your environment. Therefore, in our model the movements are given by the result of four vector components (see Figure 2), one for each of the behavior rules:

Cohesion. Attempt to stay near flockmates next.

Alignment. Attempt to match velocity with respect to flockmates next.

Separation. Avoid collisions with flockmates next.

Escape. Run away from potential hazards (eg predators).

Calculating the resultant vector, "Velocity" for a virtual Okapi A is expressed as follows:
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Where Cv, Av, Sv and Ev are the component vectors corresponding to the rules of cohesion, alignment, spacing, and exhaust respectively. Cf, Af, Sf and Ef are factors that represent the relevance of the component vectors, while Cef, Aeff, Sef and Eef are factors representing the importance of the components given the current emotional state of the issues produced to illustrate our proposed algorithm. Figure 3 shows an example of how the emotions are parameterized on group behavior.
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Figure 2. Representation of cohesion , alignment , separation and escape.

Implementation

The Implementation of the architecture is of three layers: the agent of the brain, the model of the real world and the environment. As seen in Figure 4 , the brains of the agents are independent Processes running on a workstation programmed on each agent brain JBuilder Receives sensory information via the network sockets and sends ( via network ) the selected action to model the world , container containing the bodies of the agents and the simulation environment. Changes to the model are Reflected for each frame of a response scenario trying to Achieve The proposed solution. This Implementation Allows for modularity and extensibility to add and modify the behavior of the animals group . The behavior of the demand for different scenarios Became a prototype using Java .

Experiments and Results

Tests were developed using various designs of environments ( search space ) in order to test the efficacy of proposed bioinspired algorithm , it was used for different tests to be performed to see the performance of our proposed algorithm . In an effort to give realism to our herd chose a benchamark Okapi proposed , for which two experiments were devised in order to assess the conduct of the issues within the environment and contributing to the overall experience. Then we show the results obtained.

When we compare the behavior of group meeting regarding the escape behavior , the latter seems to add a degree of realism perceived through the Okapi . This is a significant point because the escape behavior is a reaction to something other than other mammalian species in the environment, and is represented by a marked change in behavior. Thus, one can say that the escape behavior adds another perceived behavior with Okapi , rather than refine the existing one if the issues are imbued with both behaviors make the environment more truthful and contribute to realism . It is interesting to observe how behaviors are complementary and are most significant when they occur separately.

Besides the general effect is greater when combined behaviors escape behavior is refined by the behavior of the excitement , "fear." This result raises a question : why some behaviors refining improves perceived realism , while others do not?

One reason might effect behavior is considered more synthetic meeting . While , adding an emotional component to this escape behavior streamlines and refines the whole herd behavior , giving them a greater sense of autonomy.
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Figure 3. Intelligent Tool recommend a group travel associated with limited resources and optimize energy (oil), time and comfort.

For the construction of the polygon that indicates the rate of incidents in a certain radius of the current position is not possible to create it using the GPS coordinates that yields, as these are specified in "degrees" and requires the unit to convert to meters. For this you need to know how an arc equals the terrestrial sphere, which depends on the place on earth where it is located and the address where you are, the simplest case is to measure an arc in Equator, considering that the earth is 3670 km radius, the perimeter of serious Equator radio 2, which would be equal to 40.024 miles. With this you can get a relationship that would be as follows. If 360 degrees is 40.024 miles then a degree is 111,000.18 miles, this relationship can add and subtract yards to the position, as shown in the figure 4, this process related a specific point of interest in our case the National Park of Basaseachi with the most biggest waterfall in Chihuahua State, the information is display on the mobile device recommend inclusively clothes more adequate with the weather by the date of the travel.
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Figure 4. Acquisition of polygon map with the position of the Android application.

For the preparation of graphics, we propose use a class supported with Bat Algorithm supported which facilitates to manipulation of data to express visually using different types of graphs, as in the figure 4 in where each iteration proposed is related with a generation. To the 6th Iteration a specific behavior is described to the most possible places where is possible advance the most of vehicles in the Caravan Range Community.
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Figure 5. Statistics Graphics related with the solution proposed by Bat Algorthm.

To implement the application is installed in operating system devices with Android 2.2 or higher, which tests the system in different areas of the three different parks and natural reserve in Chihuahua based on the previously research related with Cultural Algorithms on Urban Transport [7], by answering a questionnaire of seven questions to all users related with the Caravan Range Community have elapsed since installing the application, the questions are to raise awareness of the performance, functionality and usability of the system, the demonstrate use of this application is shown in figure 5. To understand in an adequate way the functionality of this Intelligent Tool, we proposed evaluate our hybrid approach and compare with only data mining analysis and random select activities to protect in the city, we analyze this information based on the unit named “époques” used in Bat Algorithm Algorithms, which is a variable time to determine if exist a change in the proposed solution according at different situation of different routes with better use of restricted resources.
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Figure 6. Hybrid Intelligent Application based on Bat Algorithm and Data Mining.
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Figure 7. Solutions proposed to group travel problem: (blue) hybrid approach; (red) only using data mining analysis and (green) using randomly actions to improve the safety of the users.

We consider different scenarios to analyze during different time, as is possible see in the Figure 6, and apply a questionnaire to a sample of users to decide search a specific number of places to travel, when the users receive information of another past travels (Data Mining Analysis) try to improve their space of solution but when we send solutions amalgam our proposal with a Bat Algorithm and Data Mining was possible determine solutions to improve the resources of the group, the use of our proposal solution improve in 91.72% against a randomly action and 14.56% against only use Data Mining analysis the possibilities of recommend arrive in a specific time to use less energy, these messages permits in the future decrease the possibility of deplete the supply of food and spend time rerouted in an orography terrain with more obstacles and uncertainty of the weather conditions and the use of limited resources.

IV. Conclusions and future work

This work shows that it is feasible to provide jointly based architecture flocking rules more complex architectures of autonomous agents. The results suggest that characterize a search space with an animal group , in our case with vivid features Oakpis showing enhances the experience , particularly if the animals are concentrated in some autonomous activity . Studies show that the behaviors exhibited group in isolation may have an ambiguous effect on the observer's impression of realism about the environment, but when combined with other behaviors, which react directly to the environment , the impact on the user 's pretty improved, the use of pheromones achieves this improvement.

The authors are confident that it is possible to describe population patterns constructed in this proposed bio-inspired algorithm, taking as a basis the interaction of autonomous agents with the environment. Further research is necessary to define these guidelines closely. However, initial studies reported involve interesting relationships between the types of behavior and strength of experience.

Future work will be performed to characterize more precisely the changes in the behavior of meeting obtained by this extended architecture. The transitions between the reaction be feeding and predators will be analyzed carefully. The authors plan to validate this work modeling a different mammal, such as a Saola , respond to predators in a circle and trying to divert the attention of the predator towards defenseless individuals . We believe that our architecture can support extended broadly and more realistic behavior of a flock of this type and, therefore, represents a credible contribution to animals based on bioinpired perspective generated in this algorithm.

With the use of this innovative application combine Bat Algorithm and Data Mining based on a mobile dispositive is possible determine the places where is possible improve a group travel in Chihuahua’s natural parks by an alert sent to a mobile device with GPS, providing statistical information through a Web server that returns the level of insecurity in the area consulted [8], a specific factor decisive in this part of Mexico. The future research will be to improve the visual representation of group travel to a social networking to this we proposed an Intelligent Dyoram –An Intelligent display in 3D used on Social Networking- with real on time information of each one of their integrants and establishment a travel including save money and time and enjoy with the rest of Community. The most important contribution is prevent spend time and money in this kind of travels because drive in a unsafe place at night on a wrong time and suffer an assault, our future research is adequate the information to actualize from the central server of security of the State government, to the users, considering that the number of people travel at this parks during this last year was of 57000 people, because the Ecotourism is very high as recreational activity, this innovative application is possible to use in another natural parks in Wales, Sardinia or West Australia –This society has 87000 people living in Caravan Range Communities and realize an accumulate of 97500 travels during one year-  with similar conditions of travel by their respective Caravan Range Communities, this Intelligent Tool will be used by different kind of people whom requires travel together. In addition this application will be used as Recommender System when travel to another cities or places in different societies [9] and explain different scenarios according time, limited resources and location. Another field topic will be benefited with more adequate organization is Logistics of product or service as in [10] which describes the use of Cultural Algorithms to improve a Logistics networking associated with the deliveries of a bottle product.
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