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1. Abstract


This report contains information about Touben Tech. Company and its product, MicroDetector. Firstly, the company organization is mentioned and corporate identity designs are introduced. After that part, developments of the project are told as a hardware-wise and software-wise. Then, professional and ethical issues report is stated and expected impact of the project is said. Lastly, the conclusion part is expressed and appendices part is added to the report.  
2. Executive Summary
Touben Tech. Co has established by 5 shareholders in order to provide people to live in more securable environment. Our products purpose is resolving terrorism and indiscriminate community. Actually our first aim is to be helpful for humanity. Our product’s name is MicroDetector. It detects positions of audio signal sources like gun, rifle fire and represents their location on monitor.

The target customer of Touben Tech is formed the basis of security company, military and for VIP class. Touben Tech has basically aim to prevent terrorism while determining their locations with the help of `MicroDetector`, provide comfortable environment to VIP class and facilitate security companies’ work.
2.1. Product and Strategy

2.1.1. Product

MicroDetector is a device which is detecting the position of the gun or rifle fire. Then monitoring it by giving specific information such as distance and angle.
MicroDetector is a product which consists of 3 main parts. They are; 

· Detection of the audio signal;

3 Microphones which placed on a straight line, 20mt apart from each other, record the     audio of the area continuously (hostile fire can occur anytime). 

· Transmission of the audio signal

Detected signal synchronously transmitted to the computer via microphone cables. Until   signal reach to the computer, it pass through some parts such as sound card, amplifier (You can find detailed technical information part 3.1.)
· Evaluation of the incoming audio signal

When signal reaches to the computer, it will be manipulated by software which is designed and implemented by software engineers. Aim of this software is, find the point of the signal source (weapon, riffle) with minimum deviation. Since audio signal will reaches to the microphones with some amount of delay this will be base of our algorithm.
2.1.2 Marketing and Sales Strategies

Turkey’s economy has just recovered after 2001 crisis. From 2002 to 2007, Turkey’s economy developed at the rate of 7%. This rate should be taken into consideration. Although   2008 crisis, Turkey’s economy grew up at the rate of 2.5%. Inflation and interest rates have declined. Almost whole world are in financial crisis, Turkey still preferable for carrying on a business for foreign investors. When we realize this situation, Turkey’s economy has up growth despite 2008 crisis.  Safety Dynamics and ShotSpotter co. have 40% of market margin.
Touben Tech. Co. aims to have 30% market margin by alone. Increasing our place of the market, we will attain large groups and demonstrate us. We plan to have this rarito for the next five years. In addition, we make people more consciousness. This is nearly %20 more than before. Our purpose to reach 11140 selling prduct at the end of five years.

When we establish this company in order to produce `MicroDetector`, we take into consideration security companies, individuals and military in terms of protecting from terrorism. If our product is appropriate for Aselsan criteria, we can reach an agreement with Aselsan. For example AYESAŞ is company which produce equipment for Aselsan and as some of our group members said according to their summer internship in Ayesaş, this is an open-minded company which can make investments on new markets. Taking the support of Ayesaş may also provide us the chance to work with ASELSAN since these companies work together and as we know Ayesaş can offer partnership to ASELSAN on some projects. What is more, in todays security companies are on the agenda. Almost all private companies have security. This causes to be in competitive environment. Therefore, our product is privilege for them. Since Turkey is a new market area on this type of detection, we cannot imagine the market size for Turkey but market size for security can be taken as basis to show the huge possible market portion for us. Turkey ranks the 5th largest country in Europe, and 4th largest in the Middle East in defense spending with a military expenditure of $9.9 billion, according to the latest data of Stockholm International Peace Research Institute (SIPRI). Of course, other countries can also be taken as basis while considering how this market can grow in Turkey. According to a report at 2010 about Search, Detection, Navigation, Guidance, Aeronautical, and Nautical System and Instrument Manufacturing in America, there is a huge market that can be measured with billion dollars. Only in 2010 US government spent a total of $8,158,086,690 on Search, Detection, Navigation, Guidance, Aeronautical, and Nautical System and Instrument Manufacturing. There are 1,277 companies that take portion from this market, which gives us a number $6,388,478 per company in 2010 only in America. In Turkey, we do not have that much competitors and since this is a new industrial area for Turkey, we can have the biggest part of this prospective huge market.

We have an office in CyberPark in order to control our sales. Sales Department get across with customer directly. In addition, when customer wants to reach us, first of all they meet with our sales department. The workers of sales department introduce the product and inform customer about the price. The workers of sales departments are well-informed at their branch. We also constitute a technical service. When customer encounters an error, they can easily get information from technical service. 
2.2 Enterprise Structure

Vision
Our company’s vision is to become a regional force in military security application. While increasing customer pleasure to the top, we make a name as innovative and high quality.

Mission


Missions of the Touben Tech. which are getting public support for the system and producing system at a lower cost, are key points to sell systems. 

Description of Business


Touben Tech. is an enterprise company which is founded by five undergraduate students studying at Bilkent University in September 2010. Focus area of the Touben Tech. is the defence industry which includes considerable companies. Initial aim is to design and produce a product named “MicroDetector” which detects positions of audio signal sources like gun, rifle fire and represent their location on monitor. 
2.3 Summary of Business Plan

            SWOT Analysis

SWOT analysis facilitates our strategic plan with demonstrating our strengths and weaknesses. This provide us to improve ourselves.

a. Strengths: 


There is no doubt about that our product is unique and innovative in Turkey. The installation of MicroDetector is easy and it has a friendly user interface.  It can also be set according to zone dimensions. Similar products, which are produced by other companies, have higher price than us.    

b. Weaknesses:


5 students who are already studying as undergraduates establish Touben Tech. Therefore, we are not enough experienced. As a young intuition, reaching our target market can take much time. Producing “MicroDetector” needs to have large investment, although we try to produce it as possible as economic.
  c. Opportunities:

“MicroDetector” which is new product in market can be developed and innovated. The other crucial opportunity is that our product is unique in the market in Turkey. Aselsan, which provides systems to defense industry, do not have relations with foreign companies in terms of security and this situation provides us having priority in this sector. In developing world, private security companies also have a crucial importance, so it causes us work harder in order to be preferred by customers.

a. Threats:

            There are some direct and indirect competitors which are mentioned previously. All of the direct competitors are from abroad, in other words, we do not have a local competitors that can threat us. Moreover, in defense industry domestic products are more popular than import products so this case also decreases the number of possible threats. Finally, our price will be effective to reduce the impact of threats.

Financial Analysis
Financial plan has a crucial importance in terms of being young foundation. We arrange a financial plan for the next 5 years while taking into consideration assumptions. We take into account the best and worst states and calculate the possible cases before preparing financial plan. Because of being new establishment, we made assumptions while determining sales. However, we use actual acquirements while assessing the cost of production.
First of all in order to have truthful sales forecasts, Touben Tech. Co. should research the potential customers. In addition, how many of these types products are produced and sold in a month should be determined. Especially security companies should be taken into account because any establishments of defence industry which depend on government do not make any declaration about this subject. In accordance to estimates which are accessed, we decide to produce 20 microdetector in a moth and 240 in a year. We expect to increase %7.5rate while introducing our product and us.  
3. COMPANY ORGANIZATION

3.1 Organization Chart

Touben Tech.  is constituted by five stockowner Ahmet C. Kazez, Mustafa İnanıcı, Berkcan Geçer, Osman Öğünçlü and Tuğba Cirav.
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Figure 3.1. Organizational Chart
3.2 Positions of the Company Staff

 Hardware Engineer and CEO: Ahmet C. Kazez  is Hardware Engineer and CEO (Chief Executive Officer) of the Touben Tech. While he designs hardware of the product “MicroDetector”, he manages the relation between stockowner and department. Hardware design involves, product’s component, technical design of the system and linkage between parts.

Software Engineer: Mustafa İnanıcı, software engineer of the company, designs and implement software of the product. Software design includes that evaluating and processing the information that comes from microphones and finding the exact position of the sound source. 

Software Engineer: Berkcan Geçer is another software engineer of the company. He work on algorithms which directly effects the system performance. In addition, he is also implementing the software coordinately with Mustafa Inanıcı. 
Production Manager: Osman Öğünçlü is production manager of the Touben Tech. He is managing the production period of the product “Microdetector”

Financial Manager: Tuğba Cirav is financial manager of the company. She is responsible with financial issues and marketing. She is also liable with ongoing and future finance plan.
4. Corporate Identity Designs

4.1. Company Logo
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Figure 4.1. Company Logo

4.2. Envelope Design
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Figure 4.2. Envelope Design of the Company
4.3. Letterhead Design 
Letterhead does not fit the page sizes. It is in the appendices part of the report.

4.4. Sample Business Cards
Business card samples of the company are Figure 4.3 & 4.4.
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Figure 4.3. Business Card Sample
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Figure 4.4. Business Card Sample
5. Developments in the Project

5.1. Steps in the Project

a. Equipment Purchase

We buy required main equipments by the following order after a wide market analysis;

Microphones - Behringer XM8500 (in week 5)

Cable - Emek Cable ek206.a (in week 6)

Jacks – XLR male and female, 1/8 inc miniplug (in week 6)

Sound Cards – Creative Sound Blaster (in week 12)

b. Microphone Pre Amplifier

Initially we decided desired value of gain at desired frequency and used operational amplifier, then design the circuit. After complete design we implement amplifier in the software “ISIS 7 Professional” . As expected, some unexpected results occur in the design but by making minor changes on software design we got the desired outcome. 

In the following step, we implement amplifier on the breadboard and after make sure it works properly we draw the printed circuit board schematic of the circuit. Since amplifier is sensitive and carrying breadboard distorts it we select this way. In the senior lab EE102, we give design and get the pcb following day. Finally, we make necessary soldering and test amplifier one more time.  In all tests we initially give a reference input and observe output by oscilloscope, the connect system to the software and make sure that it works properly.

5.2. Hardware Developments


There are some changes in the used hardware equipments while project is running. These changes occur since; 
· We are not experienced in the sound signal processing.

· We have some criteria such as cost, required performance and quality


Here is the changes in the hardware equipments;

· Initially we decided to use condenser type microphones but we change our mind and use dynamic type of microphones ( Behringer XM8500 ).  Because it requires +48V DC voltage and usage are of condenser microphones include acoustic instrument recording which is not suitable for our product `MicroDetector`. 
· To reduce the impact of the bad weather conditions on the product we decided to use a case for each microphone. Properties of the case mentioned in the former reports.


5.3.  Software Developments


Since license key of the Matlab is so expensive, our product’s final software will be implemented using C language. But for the prototype, we are going to use Matlab.


From the beginning of the product, main algorithm that we are going to use is TDOA (Time Difference of Arrivals) which finds the position of the sound signal according to time difference between arrival times of the audio signals. Then according to distance between microphones (20m) we develop another algorithm that calculates the position of the sound source which uses the TDOA data. 

5.4. Preparation of the Development Plan


The development plan was prepared on Microsoft project manager. To prepare the development plan, we determined the tasks(milestones) and we detirmened how they were completed and how they were done. The cost and resource of these tasks are eliminated as it is required by the format of it. Relationship between the tasks are specified and applied as it can be seen at the Gannt Chart. Tasks and steps to complete them are specified as follows. The main titles are written in bold and the phase tasks of them are listed by the Gantt Chart:
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Figure 5.4. Gantt Chart
6. Professional and Ethical Issues Report

6.1. IP (Intellectual Property Infringement Policy)

Touben Tech. has strict rules for professionalism and ethical issues. Hardware designs of the product should be a performance of its own employees. Original codes of software part that are written must belong to its own employees. Furthermore, the algorithms, which are used in the software of the product, must be designed by employees of Touben Tech. company.


 To ensure that our employees do not infringe any copyright, a council, which is composed of engineers that are expert in their field, is established. They control whether the design of the product is unique or not. If they notice that the work of the product is taken from another work, they inform the company about the infringement. According to company rules, Touben Tech. can sue and fire the criminal employee.


Touben Tech. company signs a contract with its candidate employees before employment process. In this contract, it is stated that they will not be able to work 3 years in another company if they resign and they will respect NDA(Non Disclosure Agreement). In case of violation, the company has a right to fire its employee and sue them.

6.2. Dedication to Professional Development of Employees and Apprentices
   
Touben Tech. company applies some methods which show that the company cares the professional development of its employees and apprentices. One of the methods is that newly-hired employees, apprentices, should attend a training programme for a month. Another method is that since the advancement technology is rapid, employees need to be up-to-date for innovative products so the company provides its employees opportunities such as sending them abroad for experiencing the recent technology and preparing seminars which is performed by experts in their field. 
7. Expected Impact of the Project 

7.1. Impact of the Project at a Global Scale
· To divert the gun usage in public area. This production greatly increases finding gunshot’s location also, who made the shot. Therefore, the most important point of using a gun, which is killing people at a long range, that decreases determining who makes the crime. Thus, individuals, especially criminals, become less eager to use guns.
· Decrease the rate of unsolved cases. This production provides accurate detection of gunshot spots. Therefore, in cases where the production is used at, lowers the investigation area highly. Moreover, other security systems like security cameras create a good synergy with our production. For example, at some cases, where criminal runs away fast enough not to be caught by our production, the camera system provides the appearance of the criminal. Thus, as it can be mentioned the system provides lowered unsolved crime rates.

· Decrease the rate of terrorism. Because of the echo on mountains, determining the place of gunshot spot is too hard. In addition, at night detection of gunshot spots is more convoluted. This causes to lapse while determining the place of terrorists. However, our product simplifies it with the help of microphones. This provides to decrease the rate of terrorism.

· More effective counter strike. Especially, at military usage, counter attacking sneak attacks done to military bases are hard to do because determining where the attack comes from is hard to find. Our production provides us accurate position of the gun shots. This makes counter attacking so easier than it is used to.

7.2. Economic Impact of the Project 

· Less security cost for companies.

· Contribute defense industry in Turkey. In Defense Industry, any products cannot be bought from foreign companies. This has a crucial importance in terms of security. This provides that to improve economy of Turkey.

· Security companies, which are in Turkey, prefer our company. Our direct competitors are not in Turkey, they are in foreign countries. Security companies, which are located in Turkey, will use our product instead of foreign products in terms of both security and being more cheaper than them. This contributes our country’s economy.
· Increasing the security provides faithful environment.

· Less endangered human lives.
8. Conclusion


The hardware part of the project is designed and implemented without any problems. Pre-amplifiers, which needs to increase the magnitude of the sound that are coming from the microphones, works properly. We are able to observe the sound waves that are received from microphones in MATLAB. If we talk about the software part, the algorithm which calculates distance of the target by using time difference of arrivals is written and gives an output that satisfies the error percentage. Although the hardware and software parts separately works, we did not try them together so that can be considered as an issue. Since MATLAB is able to record one microphone at a time, the demonstration will be performed by using one microphone because we will not be doing a real-time process. This issue will be removed as we use C in the next semester.


To talk about the content of this lecture, it can be said that we learnt which steps should be applied for a project. Furthermore, we learnt that we should act quickly when we encounter an issue. We think that GE401 is a great chance for students who are interested in engineering and also management. After all reports that we have written through the semester such as literature survey, business plan, hardware and software reports, we now have a better understanding of how a company and project are run.   
9. Appendices

9.1. Hardware Block Diagram
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9.2. Software Flowchart
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9.3. Capture of the System
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9.4. GUI of the project
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9.5. Letter Head
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