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Abstract
Teleradiology is one of the advancements of the technology and it bridges technology with medicine in order to provide better healthcare facilities to low resource areas and also enables to provide expert analysis and diagnosis of radiological analysis to people who are deprived of access to high to experts by means of PACS (picture archiving and communication system) software. The 
technological advancements have done to develop a pathway for sending images of radiology analysis to the mainstream hospitals where radiologists can have access to the data and make diagnosis for the cases that occur in far-off areas. The field is expanding and holds various benefits in terms of revolutionizing the field of medicine and increasing quality healthcare facilities for one and all, it would also aid in better collaborations of experts. There exists a need of strong technological backups in order to make the system work in a sure short manner and to expand the use of teleradiology for future benefits. profile radiologists. Teleradiology makes use of modern technology for the cause of sending radiological reports 
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I. Introduction
Teleradiology is the phenomenon of having radiological reports interpreted and conveyed by radiologists who aren’t present at the location. This aids in providing medical facilities to remote areas where setting up radiological services with available experts is not really an option. To begin with, the definition of teleradiology can be given by breaking the word into the two contexts of its origin, ‘tele’ refers to ‘far-off’ and radiology is an imaging technique used in the field of medicine for obtaining images of the internal organs of  the body for the cause of diagnosis and treatments. Some examples are ultrasounds, x-rays and MRIs. On the whole, teleradiology is a technique applied for sending radiological images to the far off areas where there is availability of experts who can interpret the results and make diagnosis. This is mostly used in areas where there is shortage of facilities and lack of expertise [1].
The radiological images obtained can be sent to the main cities 
where experts are available and can provide insight to the health issues by means of observing and making conclusions on the 
basis of the teleradiological images sent to them [2]. Teleradiology process is based on an essential triad. It consists of an image sending station, a transmission network, and a receiving image station having a high-quality display screen that has been cleared for clinical purposes. In fact, there now exist specialized computer programs that have been designed to send radiological images as easily as sending an email with image attachments.
Teleradiology utilizes the standard network technologies including internet, telephone lines, wide area network (WAN), local area network (LAN) and the latest high tech being computer clouds. Specialized software’s are used to transmit the images and enable the radiologist to effectively analyze what can be hundreds of images for a given study.
 Teleradiology often makes use of other advance technologies such as advanced graphics processing, voice recognition, and image compression. The overhead of transferring electronic radiological patient images over the remote positions, their storages and retrievals is addressed by the use of PACS (picture archiving and communication system) software. PACS software is an important part of medical imaging transmission technology used by radiologists for the purpose of storing, archiving and retrieval of electronic radiological patient images and reports in order to improve patient care [3]. 
PACS is a real time 3D rendering tool which provides the opportunity to smoothly switch between 2D, 3D, and 4D with having the ability of access for administrators, technologists, schedulers and medical transcriptionists anytime and anywhere. It provides the economical storage and convenient access to images from multiple modalities and eliminates the need to manually file, retrieve, or transport film jackets. To let the PACS system work across different modalities and workstations in a seamless manner, there are imaging standards that have been defined globally and embedded by all PACS systems and modalities interfacing with the PACS systems [4]. Images are transferred using DICOM(Digital Imaging and Communications in Medicine) which is the  universal format defined for PACS image storage and transfer.  DICOM (Digital Imaging and Communications in Medicine) image router applications retransmit images from various modalities such as endoscopy, X-ray, ultrasound, fluoroscopy, computed radiography, mammography, angiography, nuclear medicine, MR and CT. For non-image data such as documents, other incorporated consumer industry standard formats like PDF (Portable Document Format) are used, once encapsulated in DICOM [5].
 PACS make it possible to create a system that combines the benefits of local radiology services to multiple sites providing the advantage of adding subspecialty and off-hours emergency services through teleradiology, thus increasing the system efficiency. Through tele radiology and mobile DICOM viewers, images can be sent to another part of the hospital, or to other locations around the world anytime, just having the technology is essential to work.  It provides a faster and efficient way of accessing images and related data. The use of PACS software has also reduced the cost of radiology drastically in past few years by eliminating the need to have hardcopy films and the associated storage space required for the same.  This also enables an easy way of accessing and managing comprehensive patient information from a single point of access for all patient information [6].
 In recent times, Teleradiology has become a growing trend. The hosted (web PACS) teleradiology PACS deployment connects radiology groups, imaging centers, teleradiology services, regional hospitals, and clinics with radiologists. With the web based PACS, the images and other PACS data can be accessed with internet browsers such as Internet Explorer, Mozilla, etc.  Thus teleradiology centers have grown from single center providing reads to a few hospitals to multi-site teleradiology centers spread across disparate geographies providing reads across the world. PACS breaks down the physical and time barriers associated with traditional film-based image retrieval, distribution, and display.
Now a days Teleradiology market stands among 100s of companies competing with each other. In general the biggest benefits and best use we can take of the tech teleradiology is in cost reduction and getting highly improved quality of the report. Teleradiology is a great practice and it is increasing day by day. No doubt, Teleradiology is dependent on technology. Having access to internet and network is mandatory to imply it. However, it is life saving and can be used to aid in diagnosis and recovery. 
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Fig.1: CT scan result of a Patient’s Chest shown through radiology [2]
II. Background
The concept of wire transmission for communication was developed nearly 150 years ago in the form of telephone. Since then, the idea and application of the same technique has been instrumental in the evolution of telemedicine; that is the practice of utilizing doctors not at the same location as the patient.  This aids a great deal in providing better healthcare to people belonging to remote areas or in places where radiologists are not always available in the local hospitals. The idea grew with the use of mobile consultancy methods in case of travelling far and being away from healthcare facilities such as on long voyages in history where emergency situations resulted in reaching doctors by means of telephone, this later developed into the idea of telemedicine and is now furnishing in the form of teleradiology in the times of modern technology. 
The use of this technology is becoming widely implemented by hospitals, urgent care clinics and specialist imaging companies. Teleradiology improves patient care by allowing radiologists to provide services without actually having to be at the location of the patient [7]. A common scenario is, let assume some emergency case when a patient comes into the emergency room, but the hospital is small with maybe only one radiologist employed. Teleradiology allows the images taken by the ER team to be examined by a radiologist present elsewhere. The images and studies done using the images are shared with doctors or practitioners somewhere other than where the images were taken [8]. This is particularly important when radiologist specialists (e.g. MRI radiologists, pediatric radiologists, neuro-radiologists) are needed, since these professionals are generally only located in large well-established areas working during day time hours [9]. Also, in some cases where these radiologists are not adequately trained, the interpretation of some radiological images may require input from a specialist radiologist. Teleradiology allows for trained specialists to be available 24/7 and its spread would result in making healthcare system better for one and all. 

III. Working
A. Hospital End

In our Teleradiology Systems we have two ends. One is the hospital end and other is the Radiologist End. In the Hospital end, the hospital user searches for the study in the interface. There are four search parameters available. User can use any of them or all of them depending upon the information available.  Once user gets the result they will send the results to the FTP Server.  Here the work of the hospital end finishes.  
B. Radiologist End
The radiologist then searched for the study that had to be verified.  Positive results were achieved for the studies available on the ftp server. Once the query was completed the radiologist fetched the results from the ftp server. 

Most of the hospitals had a common radiologist available. Therefore it proved difficult and very much time consuming for the radiologist to go to every single hospital. A radiologist is essentially required for the verification of the studies or wait for 
them to be provided to his office. The basic question is why we can’t we just use email for them. The reason is that these studies are very large in size in GB’s; therefore these data cannot be shared through email. At this point our proposed Teleradiology system comes.

The next step was the downloading of the results received from the ftp server. Since the presence of files in GB makes it tough to download data timely, this system has done to break down the data into chunks that are easily downloaded and then interpreted by the radiologists.
One of the basic questions that we have tried to address here is that what good this will do, as internet speed is not changing. The answer to this is that: Download accelerators like to break a single transfer into several smaller segments of equal size, using the same start-range-stop mechanics, and perform them in parallel, which greatly improves transfer time over slow networks [10].

There's this annoying thing called bandwidth-delay-product where the size of the TCP buffers at either end do some mathematical operations in conjunction with ping time to get the actual experienced speed, and this in practice means large ping times will limit your speed regardless how many megabits/sec all the interim connections have.

However, this limitation appears to be "per connection", so multiple TCP connections to a single server can help mitigate the performance hit of the high latency ping time.

Hence, people who live nearby are not so likely to need a segmented transfer, but people who live in faraway locations are more likely to benefit from this and save themselves from going crazy with their segmentation. 

IV. Algorithm
The algorithm proposed here describes the technique by which the radiology report was accessed remotely.  In a Teleradiology system there exists two ends. One is the hospital end and other is the remote radiologist end as shown in Fig. 1.  In between these two ends a FTP server is involved. Hospitals push the study to FTP server via our proposed teleradiology system. Searching query of  teleradiolgy input 4 or less paramerts. It exceutes  dicom query. On the basis of that query a table was populated. If the query failed, an error message was generated.  Radiologists then fetched the study via our teleradiology system.  Keeping in view the size of studies, that are in GB’s in most of the cases. Therefore pushing the study and fetching the study was done in chunks via parallel connections to ftp servers, thus increasing the speed and minimizing the delays as show in Fig 2.  The number of connections was decided by our teleradiology system intelligently based on the size of the file. Users were enabled to manually change the number of connections initated to the ftp server as well. If a connections was lost due to some reason, the system resumed from the point where it left when the connection was again made. The uploading and fetching of the study could be scheduled by users as well.
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Fig.2: Parallel Connections
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Fig 3: TeleRadiology System
Hospital End:
If(hospitalUser. Login () ) {
If(searchForStudy(param1 , param2 , param3, param4)){

PopulateTheTable();

}

else{

ErrorMessage();

}

If(study.getSlected()){

If(ConnecttoFtpServer()){

UploadStudytoFTPServer()

}

}else{
ErrorMessage();

}

Radiologist End: 
If(RadiologistLogin()){
If(searchForStudy(param1 , param2 , param3 , param4)){

PopulateTheTable();

} else{

If(study.getSlected()){

If(ConnecttoFtpServer()){

UploadStudytoFTPServer()

}

}

}else{
ErrorMessage();

}
A. Benefits

This proposed algorithm and system holds great benefits. Since telecommunication has revolutionized mankind and teleradiology is one such application. The field of telemedicine has done to provide benefits to the healthcare system and aided in increasing medical education to broader horizons [11]. The benefits of this application include ease of finding top radiologists for consultancy even in areas where advanced hospital settings are not present, opinions of various experts,   reduction of healthcare costs,   cutting down the need of travelling to far flung areas for the cause of diagnosis and interpretation of radiological results [12, 13].  The    radiologists and doctors would get great benefits to in terms of increasing collaborations and being open to better opinions and   higher number of experts in the consulting teams [14]. This would in turn also enhance the   results and diagnosis in terms of quality and would cut down the chances of severe misdiagnosis as is associated when a single opinion is present in any case[15].   There is a chance of increasing the benefits in future with the increasing advances in technology and with the advent of innovative research ideas. 

B. Shortcomings/Limitations
Along with the glittering benefits there exist a few limitations in terms of the cost of this proposed technology, as this idea has been coined to provide benefits to the low resource areas; it has to be kept in mind that there exist limitations of technology in such areas which would cause hindrance in the establishment of the teleradiology services [16]. Also, a lack of technology experts would result in mishaps in dealing with any problem that arises with the internet services or in the working servers. If the needs of high speed internet and appropriate technological tools are not met, this would result in failure of the entire system. However, with proper planning and execution, the shortcomings if once curbed, this system has more benefits. 
C. Future Perspectives
Teleradiology is a bright ray of hope for the underprivileged area since radiological services and consultants are required by one and all in the needs of good healthcare systems. The benefits and shortcomings of the proposed system help in gaining a view that can lead to the layout that should be followed in order to keep the system working in a beneficial manner. There is a dire need to provide a platform of collaboration to the radiologists so that the experts can be kept in loop and a strong network of growing professionals can be developed. In order to make this proposed algorithm integrated far and wide and the idea of teleradiology a success it is important to make sure that the system is set up with minimum lapses and with backup support of technology and good working internet that would cut down the trouble  of  downfall of the image transfer server. Such technical strengthening are required to make sure that teleradiology provides healthcare solutions to each and every area and even if the trained personnel cannot travel, their expert opinion would reach wherever needed.
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