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THE USE OF AUTOMATIC GUIDED 

VEHICLES IN ORDER TO INCREASE THE 

QUALITY OF THE PROCESS OF STORAGE 

OF GOODS 
 

Abstract: In this paper is shown the simulation of storage of 

goods with the use of an automated kiva system. Presents the 

most important aspects of functioning and relationships of 

individual elements in the system and then pointed to the most 

important benefits that can be achieved through its 

application. 
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1. INTRODUCTION  
 

The use of automated means of transport 

within the supply chain by whose application 

increases the efficiency of logistics processes, 

reduces the time of execution, increasing 

productivity and achieving greater precision in 

the realization of the planned flows is today an 

integral and indispensable component of almost 

all major factories and whose predominant 

activity is based on logistical activities. The 

reduction of total labor costs is certainly one of 

the main objectives pursued of the business. As 

an integral component of this size often 

mentions the tendency towards reduction of 

engaged human and material resources to a 

minimum thus indirectly achieve a better 

position in the market. With the application of 

Kiva system will indicate the most important 

advantages and production benefits that this 

system provides after installing the warehouse, 

it will be shown in the simulation of storage 

flows based on data exposed as well as the 

tendency towards the application of modern 

devices in order to achieve competitive 

advantage. 

Recent studies have shown that the 

necessity of precise costing in logistics 

processes is of great importance. Even 71% of 

respondents, who ran various distribution 

centers, has been classified as priority to reduce 

that price. Cost control and expressed his great 

concern in this regard [1]. Of the total number 

of companies in which the study was 

conducted, 40% cited as a primary objective the 

need to utilize information technology to 

optimize different logistics processes. Proper 

cost control requires a sufficiently precise 

monitoring of logistics processes. Achieving 

this level of accuracy will greatly depend the 

ability of the control system of the company for 

the calculation to determine the costs to the 

prices of objects [1].  

Traditional methods of calculation are 

based on the assumption of a stable and 

predictable market, given the life cycle of the 

product and the large proportion of variable 

costs directly into final product prices. 

However, this is rarely the case in today's 

logistics environment. In particular, 

wholesalers and retail have a need for an 

instrument that would be able to link 

information logistics processes with financial 

information [1].  

In principle, it is inevitable to increase the 

predictability of costs in logistics [1]. This 

would provide the information necessary to 

make informed decisions about the price, to 

successfully identify potential targets in the 

direction of reducing costs, to assess the 

possibility of investment and the application of 

new technologies, as well as to provide general 

management of all resources [1]. 
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Figure 1 - An example of a typical process flow of materials from suppliers to consumers, show the flow 

of goods through the present facilities and logistics chain and diagram shows the share of total and 

logistics costs [2] 

 

 

2. KIVA SYSTEMS IN WAREHOUSES  
 

System of warehousing is very complex 

subsystem contained in the logistic system. The 

basic functions of storage subsystems in the 

logistics system can be defined as keeping 

stocks in order to ensure synchronization of 

processes that precede and processes that are 

implemented after storage. The goal is that 

when it takes the form necessary to achieve 

minimization of costs, better quality of service 

and security requirements that the processes 

implemented. Within the subsystem storage of 

goods of special importance and has direct 

operational management, especially in 

conditions when it comes to highly automated, 

flexible manufacturing systems. These 

conditions impose very high dependence on 

manufacturing processes of the ways of 

responding to demands for internal transport. 

At the same time, and demands themselves tend 

to be quite variable over time, so in terms of 

location and time of generation, and in terms of 

their intensity [3]. 

Organization affairs storage, unloading, 

loading, reloading and manipulation in the 

enterprise results directly in costs that burden 

the cost of products and goods. It is known that 

in developed economies, these costs will 

participate in the cost of 30% to 40%, while in 

underdeveloped countries they reach even 60% 

of product cost price. Such a relationship 

competitiveness of the above economy is 

largely determined objectively, inherited and 

built, infrastructure, storage and transport 

capacities, but for the most part comes from the 

subjective, organizational, entrepreneurial 

motives underlying economic entities and 

businesses that are being compared [4]. 

Subsystems warehousing system, except 

for a fully "developed" warehouses are not 

strictly differentiated, except zone storage of 

goods, so there are systems in which the 

physical and there are all specified 

technological units, but the technological tasks 

implemented within a single physical segment 

[1]. 

Before 10 years, Mick Mountz dealt with 

logistics in the context of the internet era 

Webvan e-commerce. He helped storage 

equipment with high technology, involving the 

4.5 km long "a maze of conveyor zones and 

Roundabouts" for the purpose of sorting, 

packaged goods and goods for delivery. 

Efficiency would be phenomenal; Webvan 

would provide billions within the work in the 

shop, even with low margins. However, this did 

not happen. After Mountz’s failures in 2000 

and the last unsuccessful launch their own ideas 
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next year, he realized what was missing his 

vision of automated warehouse: robots. So he 

found the Kiva system in 2003 [5]. 

 

 
Figure 2 - a) Kiva robot, b) implementation of 

Kiva in the warehouse, s) drive unit on the Kiva 

with a device that is located below and is used 

for lifting, d) Kiva cells [6] 

 

Most of the 8000 commercial warehouses 

in the United States depends on the human 

factor in terms of storage shelves with goods 

that come and then they take over the works of 

outgoing shipments. These workers may use 

drawn racks and forklifts, but the basic tasks 

are not changed much in the last few decades. 

Approximately 20% of the warehouses in the 

United States are automated, which means that 

once the workers pull out shelf goods, they are 

placed on the conveyor belt, carousel and / or 

other automated sorting systems that move 

products through the warehouse efficiently. [5] 

Kiva is very different from the traditional - 

conventional systems, but its applications are 

geared toward distribution. Kiva uses hundreds 

of small robots that crawl under the shelf, raise 

them and bring them to the workers. Inventory 

is scanned and recorded on the shelves, 

allowing the system to coordinate maneuvers 

hundreds of robots [7]. 

 

 

3.SIMULATION OF  WAREHOUSING 

PROCESS WITH THE USE KIVA 

SYSTEMS 
 

In many warehouses and distribution 

centers, a short time shipment of goods is 

crucial. In the process of executing orders of 

customers are converted into orders selection. 

The time required to execute the task can be 

divided into time travel (walking time or travel 

time), the download time and remaining time. 

Travel time refers to the movement between 

points that must pass (where the stocks that 

should be taken is stored). The download time 

refers to the taking of inventories. To search for 

the item excluding traveling, taking units 

transferred (manipulation), their deposition in 

place for loading, reloading checking unit, 

which monitors the administration of unit 

loading from a list that contains tasks and load 

following orders that should be perform. 

Remaining time refers to activities such as the 

purchase of tools, delivery of a full round for 

reloading, waiting time for the next task, 

mutual contacts and so on.  

 

 
Figure 3 - A typical distribution of time within 

taking ordersi [8] 

 

Kiva system just makes all these time 

losses are reduced to a minimum, without the 

need for constant high costs [8]. 

In Kiva central server takes care of the 

distribution of resources while the robots 

perform all others tasks, such as finding a path 

planning and motion planning tasks. When the 

central server modes jam or breaks down, it 

affects the overall system performance. 

All robots are beginning to perform tasks near 

the station for processing process. When 

commanded a central server divides tasks into 

smaller tasks and sends them to all robots. 

Since this server does not decide on anything 

he can be seen as more than the sensor as a 

separate entity in the system or agent. When 

they received the first command, the robots 

start to move that. moving away from the 

station. The sooner the robot finds the product 

obtained from the task he sends his report on 

the successful completion of their assignment 

to all other robots. All other robots then 

interrupt the search in connection with this 

product. The robot then transfers the product to 
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the point of processing which has been 

described in the task. After processing, the 

robot stores the product. He at the same time 

asking for the nearest empty space available 

can find and send a report on the new location 

of the product all the other robots. 

 

 
Figure 4 - The transfer of goods to the area 

intended for sorting 

 

When transmitting a new task robots that 

have already transmitted the first products can 

respond. This task is then added ordinal task the 

robot when the robot is completed with the 

delivery of the first task he will deliver the 

product to the point of delivery of the product 

from the subsequent assignment prior to 

storage. To avoid problems related to 

performance, the robots can be given the 

maximum amount of tasks that they can accept. 

No robots that are pre-selected for task 

execution by the central server. All robots 

receive the same task. When trying to find 

products robots tend to spread out of stock in 

that quest. This is because the function is 

applied to limit allowing for that, despite all the 

robots remain together. When a product is 

found and selected the robot to perform the 

task, the robot gets priority over all other robots 

that do not perform the transfer of certain 

products. If there are no more remaining tasks, 

robots are moving paths and are positioned 

below the shelf on which are producing or near 

a charging station drive. As long as the robot 

does not perform certain tasks, it tends to stay 

out of the paths that moving robots that carry 

products. Robots can not ask for more products 

in the same time. The tasks sent by the server 

are stored in the memory of robots. 

 
Figure 5 - Transfer of racks with the help of 

robots to the site for the packing of goods in the 

bins 

 

When a product is found robot receives 

more information about the task as an example 

to which cells should deliver the product. Robot 

will choose the best combination of main 

routes, and the path of the product for its 

delivery as soon as possible.  

 

 
Figure 6 - Packing of goods in pallet racking  

 

Since this robot transfers the product, all 

the other robots will be removed from their 

path. He tells his direction and speed of the 

other robots that are near, but it also can 

communicate and stay in a certain specific 

location on the network. Since robots are 

known location of other robots that are near, 

prevented the eventual kolision. This 

information produced by sensors which are 

equipped with robots, which can be based on 

RFID technology, on the basis of pressure or on 

the basis of the laser. The combination of these 

three technologies is also possible. When you 

stand in line, laser-based sensors can be 

adjusted and sensors based on touch can be 

activated to prevent robots to be in close 

proximity without causing any damage. 

Waiting in line for processing in the cell is one 
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of the situations that occur regularly and 

reducing the space between the robots that are 

waiting to be more space for storage. All robots 

have a detailed view of the environment in 

which they are located. This view is not 

complete, since it contains only products that 

have been used at least once and the products 

that were never requested are still missing. 

When the product was not identified for a 

specific time period, the product can be 

identified and transferred from its current 

location away from the station. Finally, each 

agent will have a complete preview of your 

environment.  

 

 

4. ADVANTAGES AND 

DISADVANTAGES      OF KIVA 

SYSTEM 
 

Kiva system provides excellent service in 

the process of storing goods in mobile shelving 

racks primarily due to their efficiency, accuracy 

and productivity. Productivity provided by this 

system at least two times greater than the 

productivity compared with other traditional 

systems of storage of goods on shelving racks. 

Kiva also does not require additional 

manpower, which is used during the packing 

process and in particular the transfer of goods 

to the appropriate racks, which provides large 

financial savings and increases safety at work. 

This system greatly reduces the time it takes to 

find a suitable rack which time the entire work 

cycle further reduced. 

Robots that operate within the system does 

not require periodic breaks but provide almost 

unceasing continuity of work, thereby reducing 

opportunities for the creation of "bottlenecks" 

in the process ofstorage. 

With the warehouse in Huddersfield, 72 

Kiva robots is in constant motion, while 

wearing one of the 3,000 Zappos's armor to 

storage space for packing goods in racks and 

back to the landing sites along with the goods. 

Every six seconds, a worker takes the item from 

your armor and put it in a box for shipping, 

packing both 600 items per hour. Although the 

initial cost of the system Kiva approximately 

10-20% higher than the price conveyer system 

with tape, orders arriving Kiva robots in the 

warehouse are completed within 12 minutes, 

and at least four times faster. But higher 

productivity is not the only advantage, 

according to Adkins. Since robots do not 

depend on climatic conditions and lighting, 

Zappos, based in Henderson (Nevada) is halved 

their utility costs per square meter. And 

although the company has not dismissed 

workers, Adkins efficiency due Kiva says: 

"Although we continue to grow, however, we 

will not hire additional workers to the extent 

that we could not this system." 

Probably the only unfavorable component of 

this system is its cost price and the repayment 

period. Eg. Kiva system of the robot cost about 

30 million dollars. Also, usually require a 

period of several months to a system installed 

in the warehouse [5]. 

 

 

5. CONCLUSION 
 

The problems of storage are diversified 

flows and processes that comprise a very large 

amount of data necessary for managing them in 

the real environment. So, finding a readable and 

effectives solutions in the context of fulfilling 

the tasks of storage, a very ambitious goal, 

especially for solutions based on computer 

applications. 

Application Kiva system in modern 

warehouses equipped with shelving offers 

exceptional benefits that are provided by its use 

at the same time has an impact on the total cost 

of operation of such facilities. In addition to the 

initial investment required for the design and 

installation of the system, the system does not 

require special additional requirements for 

installation and application. Numerous studies 

have shown the specific benefits that this 

system provides over traditional systems for 

storage of goods that are commonly 

encountered in most of the warehouses in the 

country and in the world. 

So, in order to achieve long-term goals of the 

process of storage of goods in the economic 

and functional terms is recommended to use or 

installation of this system within those 

warehouses that are equipped with shelving. In 

the long run, companies and firms engaged in 

storage of goods or activities whose core 

activity is closely related to the storage, would 

have achieved remarkable progress in the field 

of competitiveness and provide a 'make 

themselves certainly more economical 

operations. 
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