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Abstract

One major challenge to successful aging is the capability to preserve health, or from another perspective to avoid disease. Unfortunately, a large percentage of the elderly people are living with chronic diseases or disabilities. Home care technologies and other emerging technologies have the potential to play a major role in home-based health care approach. The advent of sensor technology, in addition to telecom industry has made this possible. The main goal of the proposed applied research is to develop a cost-effective user-friendly telehealth system to serve the elderly and disabled people in the community. The research also aims at utilizing the state-of-the-art advances in medical instrumentation technology to establish a continuous communication link between patients and caregivers and allow physicians to offer help when needed. The expected outcomes of the proposed research are:

1. The development of a hardware system that could serve as a prototype to be used by doctors and patients for delivering remote health care services.
2. The development of a software package that includes a set algorithms for analyzing vital sign data captured from medical sensors..
3. The development of a bi-lingual GUI interface to be used by patients and care givers in the proposed telemedicine system.
4. Enhancing the research capabilities of KFUPM and the kingdom at large in the area of biomedical engineering and telemedicine.
5. Training graduate and undergraduate students in the area of biomedical engineering.
6. Opening new opportunities for collaboration between KFUPM, the industry and hospitals in the area of telemedicine and biomedical engineering.
7. Publishing the findings of the proposed research at international conferences and in referred journals. 

Due to the interdisciplinary nature of this research, the main people who will benefit from this research are those people working in the health sector in addition to patients, particularly the elderly and disabled. The research will be split into four phases for a period of twenty eight months. In phase I, a comprehensive literature survey will performed by the team. Phase II will be protocol design and tool building. Experimental data collection, data analysis, interfacing with LabView software, establishing wireless/wired communication links to achieve the target system and simulation will be conducted. Moreover, verifications and benchmarking will be performed in this period. In Phase III the team will be using the developed system in phase II and critically analyze the data to test the credibility of the prototype. In addition, a graphical user interface (GUI) that support bi-lingual will be developed. Phase IV will be dedicated for documenting the results and writing the final report.
الخلاصة

ان احدى مشكلات العصر هي حفظ الصحة عند بلوغ الشيخوخة، لأن نسبة كبيرة جدا من الكبار في السن اليوم يعانون من الامراض المزمنة أو العاهات. ولقد أدى التطور الهائل في تكنولوجيا أنصاف النواقل وتكنولوجيا الاتصالات الى تامين العناية الصحية المنزلية. ان الهدف الرئيسي للبحث العملي المقترح هو تأمين حل لتوصيل العناية الطبية عن بعد سعره مناسب وسهل الاستعمال لخدمة الكبار في السن والمعاقين في المجتمع. ويهدف البحث ايضا الاستفادة من آخر ما توصلت اليه تكنولوجيا الأجهزة الطبية لبناء صلة اتصال بين المرضى و الأطباء لتقديم العناية الطبية عند الحاجة إليها دون أدنى تأخير.
النتائج المتوقعة:
1- حصر للمراجع تفصيلي عن تقديم العناية الطبية عن بعد والحوسبة الملبوسة.

2- تطوير خوارزميات ترشيح بواسطة برنامج الابفيو    لتلقي وتحليل البيانات الحساسة للحياة والتي سوف يتم قياسها بواسطة مجسات قياس نبضات القلب ومجسات قياس نسبة الاوكسيجين في الدم، بالإضافة إلى مجسات قياس حرارة الجسم وضغط الدم.
3- تطوير برامج محاكاة باستخدام برنامج الماتلاب للتحقق من صحة البيانات.

4-تقديم نموذج سهل الاستخدام ليستفيد منه العاملون في المجال الصحي لتقديم العناية الصحية عن بعد.

5- تنفيذ قناة اتصال لاسلكية يعتمد عليها لإرسال البيانات الطبية الخاصة بالمرضى عن طريق (شبكة الجوال أو الواي فاي أو البلوتوث).

6- تقديم نموذج أولي تجريبي لنظام تقديم العناية الطبية عن بعد (ألاجهزة المادية\البرامج) بحيث يمكن استخدامها بواسطة الأطباء والمرضى على السواء.

7- نشر على الاقل بحثين في مؤتمرات عالمية وبحثين في مجلات دورية.
وبسبب طبيعة البحث ذات التخصصات المتعددة، فان المستفيد الرئيسي منه هو العاملون في المجال الصحي والمرضى، خاصة العجز والمعاقون. وسوف ينقسم البحث إلى 4 مراحل لمدة 28 شهر. في المرحلة الأولى سوف يقوم فريق العمل بتقديم حصر للمراجع مفصل. وفي المرحلة الثانية سوف يتم التجميع العملي للبيانات الطبية المطلوبة للبحث وتحليل البيانات والربط مع برنامج الابفيو، بالاضافة الى بناء قناة الاتصال اللاسلكية\السلكية للوصول للنظام المزمع بناؤه، ومن ثم سوف يتم إجراء المحاكاة. بالاضافة الى ذلك، سوف يتم إجراء التحقق من البيانات ومقارنتها من ناحية الأداء مع البيانات المأخوذة من أنظمة معيارية. وفي المرحلة الثالثة، سوف يقوم فريق العمل باستخدام النظام المطور في المرحلة الثانية وتحليل البيانات بطريقة نقدية لفحص درجة الاعتمادية للنموذج المقترح. وبالاضافة لذلك، سوف يتم تطوير طريقة ربط بيانية للشاشة تدعم نظام ثنائي اللغة. وسوف يتم تخصيص المرحلة الرابعة لتوثيق النتائج وكتابة التقرير. 
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1 Introduction 


In recent years there has been increasing interest in wearable/mobile health monitoring devices, both in research and industry. These devices are particularly important to the world's increasingly aging population, whose health has to be assessed regularly or monitored continuously. For example, a third or more of the 78 million baby boomers and 34 million of their parents may be at risk for the development of devastating diseases including cardiovascular disease, stroke and cancer. Chronic diseases are becoming the world's leading causes of death and disability, and will account for almost three-forth of all deaths by 2020. Each year, number of deaths caused by cardiovascular diseases and hypertension is estimated to be 16.7 million and 7.1 million, respectively. Population of diabetic adults is expected to reach 300 million by 2025 [1]. 
The implications of these wearable health monitoring technologies are paramount, since they could: (1) enable the detection of early signs of health deterioration; (2) notify health care providers in critical situations; (3) find correlations between lifestyle and health; (4) bring healthcare to remote locations and developing countries, and transform health care by providing doctors with multi-sourced real-time physiological data. [2].
 In recent years, there has been a proliferation of consumer health monitoring devices. A good portion of these devices have been developed for the sports. These are sophisticated watches available today [3, 4] that provide real-time heart rate information and let users store and analyze their data on their home PC. Bodymedia [5] has developed an armband that has multiple sensors (galvanic skin response, skin and near-body temperature, two-axis accelerometer and heat flux) to continuously collect physiological data for a few days at a time. Once the data is downloaded to a PC, their software derives what they call "lifestyle" information, such as energy expenditure, duration of physical activity. 

However, in all cases the physiological data is analyzed on a home PC at a later time. Traditionally, personal medical monitoring systems, such as Holter monitors, have been used only to collect data for offline processing. One of the most popular remote health systems perhaps is the AMON system [6], a wearable (wrist worn) medical monitoring and alert system targeting high risk cardiac/respiratory patients.  The system includes continuous collection and evaluation of multiple vital signs ( blood pressure, SpO2, one lead ECG and two-axis accelerometer), multiparameter medical emergency detection and cellular connection to a medical centre. Use of wearable monitoring devices that allow continuous or intermittent monitoring of physiological signals is critical for the advancement of both the diagnosis as well as treatment of cardiovascular diseases. The usual clinical or hospital monitoring of physiological events such as the electrocardiogram or blood pressure provides only a brief window on the physiology of the patient because they are likely to fail in sampling rare events that may have profound diagnosis, and they cannot monitor the patient during rest or sleep. The capacity to noninvasively detect physiologic signals greatly facilitates the application of wearable monitoring devices. The continuous measurement of blood pressure serves as one example. Most ambulatory blood pressure monitoring devices rely on the repeated measurement of systolic and diastolic blood pressure at predetermined intervals but do not provide a continuous reading of blood pressure. Although efforts have been made to supply such information by invasive monitoring schemes, they are limited by the potential of untoward events such as arterial damage and infection. Therefore the development of devices that can noninvasively acquire such information is essential [7]. 
With the advent of advanced telecommunication technology, long-term home care of elderly, or what we call telehealth, is becoming a rapidly growing area of health care industry. The current trend in long-term care is a shift of the delivery system away from institutional care towards home and community-based care. 
The health care is seeking to reduce some of the inefficiencies of home health care by using state-of-the-art two way medical monitors, such that health care providers can conduct a check-up on a home care patient's vital signs such as pulse rates, blood oxygenation and body temperature. This type of technology could be used round-the-clock with patients suffering from chronicle diseases, including patients with congestive heart failure, pulmonary diseases and permanent disability.  Hence, Remote health monitoring has the potential to improve the quality of health services delivered and to reduce the total cost in healthcare by avoiding unnecessary hospitalisations and ensuring that those who need urgent care get it sooner. In addition to cost-effective telehealth, remote health monitoring can significantly contribute to the enhancement of disease prevention, early diagnosis, disease management, treatment and home rehabilitation [8, 9]. 
The scope of the proposed project is to come up with a user friendly cost-effective mobile/wearable telehealth system which addresses all the needs of elderly people with chronicle diseases at home, and propose a good model for home health care suitable for the local environment which can provide an innovative solution for the problem of aging, and help in enhancing quality of life. 

2 Literature Review
Recently, the home healthcare has been entering a new stage in the digital age. Previous care delivery models included paid nurse visits, traditional phone-based telehealth applications, and assisted living/nursing homecare, each with its own problems. But technological advances are making over the healthcare industry. 
  Networking technologies and expanded capabilities in telecom infrastructure support faster, more reliable, and more connected care delivery to the home. The internet opens a new and more efficient communication channel between patients and clinicians. Digital technology has produced new medical devices such as networked glucose readers, digital thermometers, and strethoscopes, as well as innovative applications such as motion sensors and video-conferencing tools.  Many telehealth systems have been proposed for diabetes management. Examples include the IDEA-Tel (Informatics for Diabetes Education and Telehealth) project, which was established as a disease management program in rural and urban underserved areas [10]. Patients received a home telehealth unit (Palmtop computer) facilitating blood glucose downloading and video conferencing. Likewise, the DIACRONO system combined a portable device (palmtop computer) for home monitoring, with data collection through PC based software located in the clinic. More recently, the M2DM (European Multi-Access Services for Managing Diabetes) project goal is to develop 24-hour telehealth support via multi-access services (MAS). The concept is to collect data on central database server which can be accessed through internet, telephone or dedicated software for downloading data directly. 

At the core of digital home health are telehealth applications offered by companies that have pioneered in this area, including HomMed, AMD telemedicine, and American Telecare, and emerging players such as Health Hero, Cardiocom, and Viterion Healthcare. These vendors provide both hardware and software for consumers and clinicians. Consumers usually receive a medical device kit that includes a hub-like appliance and peripheral devices. These peripherals can be connected to the hub appliance through a USB port. Vital signs readings are transmitted either through a normal phone line or a broadband connection to vendor's server. 
The vendor re-routes the data to caregiver's desktop. Other telephony solutions have been proposed including GLUCONET, which permits diabetes patients to send blood glucose monitoring data to physician via text messages on their cell phones. France Telecom uses the Orange GSM cellular network to send glucose data to a secure server containing patient files. [11, 12]. 

Black in his article Talking Telemedicine, points out a limitation in using Telemedicine for sending Glucose data using GSM network by quoting" However, there seems to be a lack of pervasive, inexpensive and user-friendly technologies in medical practice that extend to the majority of diabetes population and serve as a platform to enable better care delivery".  In a citizen-centred health system, it is very important to have simultaneous access to different kind of health related data such as patient's health record and accounting data. Also, remote monitoring of personal health status, through vital signs and video/audio signals, with communication link to the health provider and interoperability with existing patient data could significantly improve disease prevention, diagnosis, treatment and rehabilitation. Lymberis has pointed out in a recent article the following listed challenges that have to be addressed in a future telehealth home system: 
· Data storage: a backup data solution is usually necessary. The length of recording and the type of data to record depend on the medical protocol.

· Telecommunicaion: link between sensors and link between smart wearable and health provider (or through intermediate wireless telecom facility ( e.g. mobile phone), like sending ECG ( Electrocardiogram) data through SMS [13].  Short and long range wireless and mobile communications are involved, e.g. Bluetooth, GPRS and UMTS.

· Embedded medical decision: Special medical algorithms should be developed to integrate and analyze medical data arriving from different sensors. No such algorithms are in clinical use today at homecare or ambulatory devices. Medical decision algorithm is a great challenge to allow medical staff to provide timely and most appropriate medical intervention.

· Telehealth service: The data collected from wearable could be used for research purpose. The on-line health centre has to develop secure telemonitoring facilities that enable health providers and patients to communicate over telecommunication networks without compromising privacy and confidentiality [14].

There is no doubt that in the context of wearable medical devices, the pulse oximetry represents the greatest advance in wearable patient monitoring in many years, especially for elderly care. It has the unique advantage of continuously monitoring the saturation of hemoglobin with oxygen, easily and no invasively, providing a measure of cardio-respiratory function and extracting breathing rate. By virtue of its ability to quickly detect hypoxemia, it has become the standard of care during anaesthesia as well as in the recovery room and intensive care unit. Pulse oximetry should be used to monitor any patient who is heavily sedated or is likely to become hypoxic [15, 16, 17, 18, and 19]. A number of researchers have focused on the pulse oximeter utilizing data acquisition tools like LabVIEW, to analyze, calculate and display vital signs data like the heart rate, blood oxygen saturation, and other parameters for home use [20, 21]. Other researchers used the LabVIEW environment to analyze and calculate offline, the heart rate variability for clinical research [22, 23]. Some other researchers have come up with wireless monitoring pulse oximeter systems, which transmit data using WLAN and GPRS [24]. Others have come with wireless context aware ECG and accelerometer system to support healthcare delivery for elderly and chronically ill [25]. Intelligent agent models have been also developed to support telemedicine for elderly at home [26].
The motivation behind such a research lies in what Binkly has quoted in a recent article " The capacity to record and retain multiple physiological signals over extended periods will greatly advance understanding of disease pathophysiology and will likely identify new physiologic markers of disease status and can alert the physician to the need for therapeutic interventions. The capacity to noninvasively detect physiologic signals greatly facilitates application of wearable monitoring devices. "  Comtois pointed out  in a recent article also the potential of future research in  wireless wearable pulse oximetry quoting "  Wireless physiological information can help emergency first responders operating in harsh and hazardous environments. Similarly, wearable physiological devices could become critical in helping to save lives following a civilian mass casualty. The primary goal of such a wireless platform would be to keep track of an injured person's vital signs via a short-range wireless-linked personal area network.

Hence, the objective of the proposed research is to address those challenges and potentials pointed by researchers, in addition to providing a cost-effective solution to guarantee the prompt and proper telecare delivered to elderly patients in both emergency and normal life style mode. The study intended is expected to offer a great value to patients at home, and enhance their quality of life, and hopefully provide a preventive measure of diseases.
The intended time frame for the proposed project is two and a half years, divided into two phases. In phase I, the vital signs captured from various sensors used is used for the purpose of establishing a strong base for this research utilizing the LAbView environment to analyze the data and come up with a suitable model for preventive home health care.  The second phase is dedicated for implementing the system including the hardware and the software.
3 Objectives of the Proposed Research

The objectives of the proposed research project are:

· To develop a GUI-based package using the Labview software for the analysis of  vital signs data captured from patients.

· To develop and implement a working prototype for a portable tele-health system to be used by care givers and the elderly.

· To promote and enhance research expertise carried in the kingdom in the area of biomedical engineering through academia-hospital collaboration, student training, and published refereed work.

4 Description of the Proposed Research
The proposed research aims at using the LabView instrumentation tool to develop filtering algorithms to acquire and analyze vital signs signals, like the heart rate, blood oxygen saturation, body temperature, and blood pressure. We will utilize, in the context of our proposed research, four main wearable medical vital signs sensors. These are the ECG sensor, the pulse oximeter sensor with Bluetooth enabled feature, the blood pressure sensor, and the body temperature sensor. The ECG sensor comes with probes to be connected to a volunteer patient, for acquiring ECG data. The ECG comes with its interface to a portable data acquisition unit and it is compatible with the LabView environment, where filtering algorithms will be developed for extracting the heart rate. The ECG data will be vital for early detection of any heart failure or other heart problems. The pulse oximeter is very valuable for the calculation of the oxygen saturation in blood, the SpO2, which feeds its data also to the LabView for further analysis. 
We intend to use the Bluetooth feature embedded in it to study the feasibility of sending such critical data through the Bluetooth channel to a PDA, where the PDA will reroute it to the physician or clinic server through SMS using the GSM network. The blood pressure and body temperature sensors have their interface also to LabView for analyzing the blood pressure and temperature of a patient. All of the acquired data will be taken from a number of volunteers under normal and stress situations for comparison. We intend to use the MATLAB environment to run extensive simulation of the various vital signs data under study, in order to test the performance of the filtering algorithms developed, and to establish a criteria for verifying the real data captured from the various sensors used. The main purpose of this is for establishing a cost-effective and user-friendly model for delivering telehealth care for elderly or disabled patients at home, avoiding the prolonged waiting delays for hospitalization. We also intend to use the suggested tools and hardware for conducting further research into the feasibility of such a telehealth solution for disease prevention, or early detection of a heart or respiratory failure. The knowledge of the team in LabView and simulation environment like MATLAB, in addition to the signal processing background, will provide us with the necessary background for accomplishing this job. 
  We are planning to obtain state-of-the-art data acquisition tools dedicated for medical wearable devices. Following this phase, we will develop a GUI-based software package for acquiring and analyzing the data from such system.

The findings from the proposed work will be disseminated to the research community in addition to the primary users of such systems including physicians at different hospitals.

More specifically, the following means will be used for disseminating the findings from the proposed work:
· Presenting the results at international conferences,

· Publishing the results in internationally refereed journals.

· Demonstrating the system at special symposia and technical meetings

· Developing the area of biomedical engineering research by proposing new student projects at KFUPM.

· Developing a database of vital sign data which will be made public and accessible through the internet.

In phase II, a design of the system and a working prototype, software/hardware in addition to selection of the appropriate communication link to be used will be accomplished in the second phase. A database such as SQL or ORACLE will be built for hosting the patient’s data on the so called clinic server. We intend to utilize the hardware and software expertise provided by both the computer engineering and Electrical engineering departments. The main motivation for proposing the research is the success we had in accomplishing three projects related to medical wearable embedded systems, where one of them was approved as an innovation project. We propose a mobile medical chair where the patient will sit on, using a bi-lingual touch screen to send the medical data to the clinic and communicate with his doctor to run the check-up remotely while he is sitting at home.

5 Experimental Design and Procedure 

The research will be conducted in the laboratories of the computer engineering and electrical engineering departments, utilizing the computer facilities available, but it is recommended to purchase a dedicated powerful PC station for conducting the research. The LabView tool is available, but we need to purchase latest data acquisition boards in addition to some new medical sensors along with their interface, to be used in the proposed research. Our proposed plan for conducting the experimental design for the ECG is as follows: 

· Connect  the  ECG sensor to the data acquisition board.

· Set up the LABVIEW for conducting the experiment
· Take sample readings of ECG data from batches of healthy volunteers.

· Apply filtering algorithms to enhance the quality of data taken

· Study the interpretation of the P,Q,R,S  and T  waves from the ECG  recordings based on measurements taken

· Monitor ECG after exercise and compare with ECG  without exercise.

· Calculate the heart rate.

· Take sample readings of ECG  data  from elderly  patients with Heart problems such as Arrhythmia.

· Conduct Rhythm analysis for the ECG  recordings taken and calculate the heart rate
· Repeat the experiment for a number of times and average the results

· Repeat the experiment connecting other vital sign sensors

· Gather the necessary vital sign data

  The second stage of the experimental design is to utilize the vital sign data for taking necessary decisions in an automatic manner for early detection of chronic disease like occurrence of heart problems.
We definitely need to purchase a Bluetooth enabled PDA, in addition to the bi-lingual touch screen. A crude prototype of a wearable suit has been designed and built in a previous project, where couple of environmental sensors has been knitted in the suit. We intend to use the suit as platform for installing the various vital sign sensors and testing them, as contrasted to using the chair. A design trade-off between cost/performance will be considered.
6 Project Plan and Tasks Scheduling:
The three investigators will carry out the project cooperatively with the help of two research assistants. The PI and CI-2 will be involved in designing the target prototype of the telemedicine proposed system, while CI-1 will be involved in the development of the different signal processing techniques. The project development and implementation is divided into four main phases spanning the 26 months. The project phases are as follows:

6.1 Phase I (3 months): Literature Review and Background work.
· Perform comprehensive and elaborate literature review in regard telemedicine systems on elderly and disabled people. 
· Perform comprehensive literature review on bio-medical instrumentations and medical sensors with/without wireless functionality. 

· Carry basic experiments on data acquisition and processing.

6.2 Phase II (10 months): Protocol Design and Tool Building
Task1. Modeling the acquired vital sign data using LabView model. This includes filtering algorithms using suitable filtering algorithms.

Task2. Develop an advance MATLAB simulation code to verify the accuracy of the data obtained from the LabView tool.

Task3. Design and build the sensor interface to collect the vital sign data needed for the research utilizing the equipment purchased for that purpose.

Task4. Building the wireless communication part: Bluetooth/ SMS.

Task5. Verification and debugging of the simulation tool through test cases.
6.3 Phase III (10 months): Performance Evaluation and Analysis 
Task1.Generating a working prototype of the telehealth system, Software/hardware.

Task2. Provide a thorough study supported by the results obtained in the pervious task on the feasibility of the proposed model to be used by physicians, including data protection, confidentiality and social aspects issues.

Task3. Develop the software part: Database, bi-lingual GUI on the touch screen interface.

Task4. Test the developed system

6.4 Phase IV (3 months): Documentation

· A detailed documentation report for the project is generated in this phase. The report includes: literature review, implemented algorithms, evaluation and analysis of results. It also includes description of the implementation of the target system. 
7.   Project timetable.
The Table below shows detail of task scheduling. Phase I & phase IV are not shown in table1 as both can be  seen as single tasks.
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8 Tasks Breakdown among investigators:
For Phase I and IV, the three investigators will be involved in carrying out the tasks. 

· A. Phase II
	Task
	PI
	CI-1
	CI-2
	RA1
	RA2

	Task1
	X
	
	
	X
	X

	Task2
	X
	X
	X
	X
	X

	Task3
	X
	X
	X
	X
	X

	Task4
	X
	X
	X
	X
	X

	Task 5
	X
	X
	X
	X
	X


· B. Phase III
	Task
	PI
	CI-1
	CI-2
	RA1
	RA2

	Task1
	X
	X
	X
	X
	X

	Task2
	X
	X
	X
	X
	X

	Task3
	
	
	
	X
	X

	Task4
	X
	X
	X
	X
	X


9 Summary of Deliverables:
1. Comprehensive literature review on telemedicine and wearable computing and their applications.
2. Developed LabView filtering algorithms for acquiring and analyzing vital sign data captured from ECG, pulse oximeter and blood pressure and body temperature sensors.

3. Implemented MATLAB simulation package to verify the data acquired.

4. A bi-lingual user-friendly model to be used by telehealth caregivers.

5. Implemented a reliable wireless communication link for transmission of vital sign data (i.e. GSM, GPRS, Wi-Fi, and Bluetooth).

6. A built prototype of the proposed system(Hardware/software).

7. Detailed project documentation.
8. At least two reputable conference papers and two journal papers. 
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11 Budget:
	Head #
	Budget Item
	Amount Allocated
	Remarks

	1.
	Manpower:
- Dr. Muhammad Wasim Raad PI @ SR.1200 +two months on summer 2008
- Dr. Tarek Shelatmi @ SR.1000 for months 

- Dr. Muhammed Deriche @ SR 1000 for  months

- Research Assistant 1 @ SR 600 for 20 months

- Research Assistant 2 @ SR 600 for  20 months

- Consultant                  @  10,000

- Secretary Typist          @ 2000

Sub-Total                                                                                  
	(SR)

31,200 
26,000
26,000
12,000
12,000
10,000

2000
119,200
	

	2.
	Miscellaneous Expenses:
- Books and References

- Miscellaneous and Stationery

- Conference attendance 
- PC
- Printer/Toner

- PDA+ Wi-Fi/bluetooth
- GSM modem
- Bluetooth enabled GPS 

- Active RFID kit

- Medical sensors + interface

- Bluetooth enabled  microcontroller based development system 

- Labjack Data Acquisition boards ( 4 units needed)

Sub-Total
	1,500

1,500
10,000
6,000
1,500
3,000

3,500

2,000

6,000

18,000

6,000

              2,200
             61,200


	

	
	TOTAL AMOUNT
	180,400
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