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摘 Abstract   要 To 

在總額給付的衝擊下，原本獲利率就不高的地區醫院，更因給付點值的偏低，紛紛造成經營困難等問題，如何利用資訊科技來提高醫院的競爭力，是刻不容緩的議題。 Under the impact of the total amount of payment, the original interest rate is not high by regional hospitals, but due to the low point value payments, have caused operational difficulties and other issues, how to use information technology to improve the competitiveness of the hospital, it is imperative issue. 過去幾年國內外許多大型醫院紛紛導入醫療影像儲傳系統，實証上已有良好成效，但礙於成本考量，地區醫院發展此系統的並不多，本研究的目的就是在不額外增加成本的考量下，設計一套符合地區醫院使用之醫療影像傳輸系統，並評估其所帶來的效益，以提昇地區醫院之競爭力！ At home and abroad over the past few years, many large hospitals have imported medical image storage and transmission system, good results have been empirically, but due to cost considerations, regional hospital development of this system is not much purpose of this study is no additional cost considerations, design a regional hospital using medical image transmission system and to assess its benefits in order to enhance the competitiveness of local hospitals! 

本研究所建構之 PACS 系統，採用三層式架構來開發，資料庫連結部份都封裝為 COM+ 元件，置於應用伺服器上，所有用戶端都需透過應用伺服器才能連接至資料庫，不但增加了資料庫的安全性，並已成功在中部部某地區醫院完成上線作業，系統僅以最少的成本支出來完成此系統，目前除了影像擷取卡的費用及軟體發展的時間外，並無其它相關支出，所以地區醫院並不需額外的建置費用即可擁有一套小型的影像儲傳統，在原有的網路架構，透過系統的設計，經由 autorouting 、 prefetching 主動傳送醫療影像的方式，對原有的網路頻寬並無相關影嚮，所以透過此系統設計，地區醫院在 PACS 的建置上是可行的。 This study establishes a PACS system, used to develop three-tier architecture, database connection parts are packaged as COM + components, placed in application servers are required by all client applications can connect to the database server, not only increase the database's security, and Yi Di Qu Trade Ministry in central successfully completed Shangxian hospital operating, the system only Zuishao of Chengbenzhichu Lai to complete the system, video capture card Muqianchuliao the Feiyong and the period for software development, and No other related expenses, it does not need additional local hospitals in the build cost to have a small image storage tradition, the original of the network architecture, through system design, Jing You autorouting, prefetching Zhudongzhuansong medical imaging approach on the existing network bandwidth is not related to the film, so through this system, district hospitals in the PACS, it is feasible to build on. 

關鍵詞：影像儲傳系統、醫療資訊系統 Keywords: PACS, medical information systems 

  緒論 Introduction 

隨著健保財政的窘困，醫院的經營日漸困難，如何利用資訊科技來提高醫院的競爭力，是刻不容緩的議題。 With the health insurance financial embarrassment, the hospital management increasingly difficult, how to use information technology to improve the competitiveness of the hospital, it is imperative issue. 而自總額給付實施以來，醫院經營日漸困難，國內許多小型醫院面臨倒閉危機，根據九十二年第一季的估算，地區醫院的給付點值，平均每點 0.88 元，也就是原本 100 元的給付，僅剩下 88 元，地區醫院協會理事謝文輝指出，小醫院的獲利率平均約 5% 左右，所以由目前的給付點值來看，許多地區醫院普遍無法生存；無論是總額預算或自主管理，其實它的醫療費用總額都是固定的，在開源不易的醫療環境下，如何節省成本變成一項重要課題。 Since the total amount paid since the implementation of hospital management increasingly difficult to close down domestic crisis facing many small hospitals, according to the first quarter of the estimated nine years, district hospitals benefit point value, an average of 0.88 yuan for every point, that is, the payment of the original 100 , leaving only 88, regional director Xie Wenhui Hospital Association, pointed out that small hospitals were on average about 5% interest rate as such, it benefits from the current point value, what many local hospitals generally can not survive; matter is the total budget or self-management, in fact, the total medical expenses are fixed, not easy in the open source health care environment, how to cut costs to become an important topic. 

自 1895 年倫琴 (WKRontgen) 發現 X 射線後，醫學影像即成為醫療診斷的重要工具。 Since 1895, Roentgen (WKRontgen) found that after the X-ray, medical imaging is becoming an important tool for medical diagnosis. 這些醫療影像對醫師的治療與診斷提供很大的幫助，但隨著日漸增多的醫療影像，也造成許多影像管理、傳送、保存等問題。 The medical imaging on the physician's treatment and diagnosis of great help, but with the increasing number of medical imaging, has led to many video management, delivery, preservation. 為了妥善管理醫療影像，建立數位化醫療影像儲傳系統 (PACS) ，已成為國內外各級醫院資訊系統發展的重要目標。 For proper management of medical imaging, the establishment of digital medical imaging storage and transmission system (PACS), has become the domestic and international levels, the development of hospital information system an important goal. 美國於一九八零年代初期，就有學者與實務界人士開始著手 PACS 系統的規劃與建置 [2] ，國內 PACS 系統的建置最早源自於台中榮總急診電腦斷層之 Mini-PASCS[1] ，此後開始有其他醫療院所、資訊業界，著手於這方面的發展與研究。 The United States early in 1980, scholars and practitioners who have begun to plan and implement the PACS system [2], the first national PACS system implementation from the Taichung Veterans General Hospital emergency CT of the Mini-PASCS [ 1], then began to have other medical institutions, IT industry, embarking on this development and research. 

從花蓮慈濟醫學中心 PACS 引進，所帶來的成本效益分析中 [3] ，我們可以發現藉由 PACS 的導入，每年能為花蓮慈濟醫院節省 50% 以上的放射科及病歷庫管理人力。 Hualien Tzu Chi Medical Center, PACS from the introduction of cost-benefit analysis brought in [3], we can find the import by PACS, Hualien Tzu Chi Hospital for a year to save over 50% of radiology and medical record database management manpower. 由黃樹棍在 PACS 的現況調查分析中 [1] ，我們得知目前地區醫院在 PACS 上的建置率只達 3% 。 By Huang Shu Gun in the PACS analysis of the status of the investigation [1], we know that the current regional hospital PACS, the setup rate is only 3%. 地區醫院的規模不大，但擁有的醫療影像機器其實也不少，可是引進 PACS 系統的地區醫院卻不多。 Small district hospitals, but have in fact a lot of medical imaging machines, but the introduction of PACS, not many district hospitals. 究其原因不外乎導入系統所費不貲，所以地區醫院往往裹足不前。 The reason is nothing more than expensive imported system, so local hospitals are often hesitant. 南區健保局自九十年起開始試辦「無片化與無紙化的事前審查作業」，雖目前僅於試辦階段，但相信不久亦會推及全省；衛生署在九十一年也開始徵求「醫療院所病歷電子化試辦計劃」；從這些計劃中，我們可見政府在醫療資訊發展上的決心，對於醫療影像的數位化，地區醫院也必須即早因應。 Southern National Health Insurance Bureau began a trial from nine decades, "filmless and paperless operations prior review", although currently only at the pilot stage, but I believe there will soon be throughout the island; Health Department 91 years ago, is seeking "medical institutes pilot program of electronic medical records"; from these programs, we can see that in the determination of the development of medical information, for digital medical images, district hospitals must also be of immediate early response. 

文獻探討 Literature 

一、醫療影像傳輸系統 A medical image transfer system 

醫療影像儲傳系統 (Picture Archiving and Communication System ,PACS ) 是指醫療影像的儲存及傳輸系統。 Medical PACS (Picture Archiving and Communication System, PACS) refers to the medical image storage and transmission system. PACS 最主要的目的是將醫療影像以數位的方式儲存，並透過網路的功能傳輸給遠方的電腦，以供使用者於遠端電腦終端機閱讀影像，並加以判讀，同時也可做為不同醫療系統影像傳遞交換之工具，進一步協助醫師進行診斷、教學及醫學研究 [2-5] 。 The main purpose of PACS is a digital medical image storage means, and functions of the network to the remote computer to remote computer terminals for users to read the image, and to interpretation, but also can be used as different exchange of health care delivery system image tools, to further assist physicians in diagnosis, teaching and medical research [2-5]. 

一般而言， PACS 系統主要有影像擷取系統、影像顯示及處理系統、影像傳輸網路系統及影像儲存系統等四個主要單元。 In general, PACS system, image acquisition system mainly, image display and processing system, image transmission and image storage system, network system in four main units. 而傳統醫療影像的管理，主要仰賴人力的管理。 The conventional medical imaging management, mainly rely on human resources management. 由於人工作業，容易產生錯誤或遺失；醫療影像則會有發黃、變質等問題。 As the manual operation, prone to error or loss; medical imaging will have yellow, deterioration and other issues. 因為是實體的方式存在，一次僅供一人調閱，無法同時共享資料；除此最為人所垢病的就是所需之存放空間較大。 Because it is the way entities exist, one only one person took a look, not at the same time share the information; Chu Ci is most needed has been criticized for greater storage space. 但相對於採用 PACS 系統，主要的優點為不需投資新的硬體設備、不需要培養專業的維修人員，這是許多小型醫院仍繼續採用傳統醫療影像管理的最主要原因。 But compared to the use of PACS systems, the main advantage of the hardware without investing in new equipment, do not need to cultivate a professional maintenance staff, which is still many small hospitals continue to use traditional medical imaging management, the main reason. 

而醫療影像傳輸系統，主要仰賴電腦化的管理，主要的優點為可直接與 HIS 系統整合減少大量人工作業，也可提供不同時間、不同地點查閱同一檢查影像，亦不會有影像變黃或遺失的危險，更不需要很大的儲存空間。 The medical image transfer system, mainly relies on computer-based management, the main advantage is to reduce the direct integration with the HIS system, a large number of manual operations, is also available at different times, different locations the same diagnostic images, there will not be yellowing or loss of image danger, do not need much more storage space. 但初期需投入大量的資金，且需不斷的投資、維護。 But need a lot of money early, and the need to continuously invest in maintenance. 

對地區醫院而言，一直不敢著手於 PACS 系統的建置，不外乎是因為建構 PACS 系統費用高昂。 Regional hospitals, have not started on the PACS system, build, nothing more than because of the high cost of construction of PACS systems. 例如，南部某醫學大學附設醫院在 PACS 的投資上，第一期的預算為 4,000 萬，第二期的預算為 6,000 萬，維護費用每年 400 萬，電腦硬體更新 2,000 萬，醫療影儀更新 (DR,CR 等 )3,000 萬，共計 15,4000 萬，而東部某醫學中心在醫療影像系統的採購成本 9,000 萬，每年的維護費用 360 萬，若不分期攤提的話，建置至上線第一年共計 9,360 萬；至於其他的區域醫院根據統計也都花費一千萬至一億元不等 [3,9] 。 For example, a medical university hospital in southern PACS's investment in the first phase of the budget of 4,000 million budget for the second phase of 6,000 million and maintenance costs each year 4 million, 2,000 million in computer hardware update, medical video apparatus Update ( DR, CR, etc.) 3,000 million, a total of 15,4000 million in a medical center in the eastern part of medical imaging systems in the procurement cost of 9,000 million, annual maintenance costs 3.6 million, amortization installments if so, build first line of the first totaled 9,360 million; As for other regional hospitals, according to statistics also spend 10 million to 100 million yuan range [3,9]. 

二、醫療影像及數位通訊標準與影像擷取 Second, medical imaging and digital communications standards and image acquisition 

過去大部分醫院所產生的醫療資訊，無論是影像或是文字型式，因無共通的交換標準，大多無法在院際間交流，因而造成醫療資訊交換的不易。 The past, most hospitals as a result of medical information, whether images or text type, without a common exchange standard, most homes can not be inter-exchange, resulting in the exchange of medical information is not easy. 為解決醫療資訊交換不易的問題，就有 DICOM 3.0 及 HL7(Health Level 7) 二個標準格式出現。 To solve the difficult problem of medical information exchange, there is DICOM 3.0 and HL7 (Health Level 7) 2 standard format there. 而在影像取得上，我們可藉由影像擷取卡取得醫療儀器上的影像，把視訊訊號輸出轉成數位影像檔。 Made in the image, we can obtain by image capture card images on the medical equipment, the video signal output into digital image files. 以目前在 Microsoft Windows 系統中，提供兩種方式可控制擷取卡： Present in Microsoft Windows systems, provide two ways to control the capture card: 

1. 擷取卡廠商所提供的 SDK 函式庫 Capture card vendor provides SDK library 

2. Microsoft Windows 所提供的多媒體控制介面 Microsoft Windows multimedia control panel provides 

本研究是採用 Microsoft Windows 所提供的多媒體控制介面進行影像擷取，使程式不會因為影像擷取卡的不同，造成可攜性的問題；系統主要是利用 VFW 中 Video Capture 的函數來完成影像擷取之工作。 This research is provided by Microsoft Windows multimedia control panel for image acquisition, so that image acquisition card program will not be different, causing portability problems; system is to use VFW in the Video Capture function to perform image Acquisition of work. 

  系統規劃與設計 System Planning and Design 

本研究的目的是開發一套快速且低價的影像儲傳系統，以符合地區醫院使用，系統中透過個人電腦擔任影像擷取工作站，利用影像擷取卡與超音波描掃儀結合，透過網路將醫療影像傳輸至主機中，使醫師無論在院內或院外都可查詢相關影像。 The purpose of this study is to develop a fast and low-cost PACS, to meet the district hospitals, the system image acquisition through personal computer as a workstation, using video capture card with the combination of ultrasound scanning scanning instrument, by Wang Road to the medical image transfer to host, so that both in the hospitals or doctors outside the hospital can check the relevant images. 系統主要功能包含影像擷取、影像傳輸、影像儲存、影像處理、報告登錄查詢及 DICOM 圖檔轉換幾個部份。 System main features include image acquisition, image transfer, image storage, image processing, the report log inquiries and DICOM image file conversion of several parts. 以下針對系統架構、軟硬體需求及各功能做說明。 The following for the system architecture, hardware and software requirements and the capabilities to do shows. 

一、系統架構 1, system architecture 

本系統採三層式架構，把主從式架構中資料連結的部份抽出，封裝為 COM+ 元件，並放置於應用伺服器上，透過分散式處理的方式，將原本需由主機執行的工作，透過數台應用伺服器來分擔，做到平行處理的能力 (parallel processing) ，讓使用者覺得使處理速度變快，進而達到負載平衡 (load balancing ) 及風險分擔 (risk sharing) 等優點。 Three layers of the system architecture, master-slave architecture to link some of the extracted data, packages to COM + components, and placed on the application server through the distributed processing approach will be the original work performed by the host, through several sets of application servers to share, the ability to do parallel processing (parallel processing), allow users to speed that was faster, and thus achieve load balance (load balancing) and risk sharing (risk sharing) and other advantages. 用戶端透過應用伺服器來連接資料庫，所以當資料庫的位置改變時，只要修改應用伺服器中 COM+ 設定，而不需對每個用戶端做修正，不但方便系統維護，也減低維護成本。 The client through the application server to connect to the database, so when the location of the database changes, as long as the changes in the COM + application server set without having to make amendments to each client, not only to facilitate system maintenance, but also reduce maintenance costs. 在網路服務的部份，也因網路用戶端是透過 COM+ 才連接至資料庫，因此對於資料庫在網路上的風險大為降低，所以在安全控管上也較為容易。 Part of the network services, but also due to network clients via COM + was connected to a database, so database on the Internet for risk greatly reduced, so safety is also relatively easy to control. 

二、系統軟硬體 Second, the system hardware and software 

本研究所使用的硬體設備上包含了資料庫伺服器、應用伺服器、網路用戶端、一般用戶端及影像擷取端等電腦，此外還需影像擷取卡、超音波掃瞄掃儀及相關網路設備。 The hardware used for the study included information on the database server, application server, network clients, and general client-side image capture, computer, is also needed for video capture cards, sonography scanning apparatus and related network equipment. 

在資料庫伺服器及應用伺服器我們是使用個案醫院原購買之 IBM Netifinity 5600 的機器，搭配 1G 的記憶體；一般用戶端及網路用戶端的部份則採用 P3-750 等級以上之個人電腦；平版電腦是使用 Acer C100 之型號，以配合醫師手寫輸入使用；影像擷取卡是使用 UPG300PLUS  USB 魔法師為影像擷取的工具；超音波掃瞄儀是採用個案醫院中 Toshiba MODEL SSA-260A 的機型；在此系統中，所有的網路線都是透過 RJ-45 的網路線，互相連結，網路卡皆採用 D-LINK350 10/100 Bytes 。 In the database server and application server we are using the case hospital purchased IBM Netifinity 5600 the original machine with 1G of memory; general client and the client part of the network by P3-750 level is more than personal computers; computer is to use the Acer C100 offset the models to meet the physician handwriting input use; video capture card is to use UPG300PLUS USB video capture tool for the magician; ultrasound scanner is using the case hospital Toshiba MODEL SSA-260A in the machine type; In this system, all network lines are available through the RJ-45 Ethernet cable, interconnected, network cards are using D-LINK350 10/100 Bytes. 


三、軟體架構 3, software architecture 

本系統透過「影像擷取系統」抓取醫療儀器上面的影像，再經由「影像儲傳系統」，將醫療儀像以絕對路徑的方式儲存至遠端主機上；醫師可連結「報告登錄系統」，直接登打病患的檢查報告，以便整合流程，縮短報告等候時間；為了節省診間醫師查詢醫療影像的時間，我們利用了「 prefetching 」的功能，將過去的醫療影像轉至 client 端，新產生的醫療影像則是利用「 autorouting 」方式，主動將醫療影像分派至各診間；在「影像擷取系統」及「報告登錄系統」中，我們提供「影像處理」功能，醫師可針對醫療影像做一些簡單的處理，如標記、放大、亮度調整等； Web 的部份目前系統提供「影像查詢」功能，讓醫師可透過 Internet 及 Intranet 查詢病患的醫療影像。 Through this system, "Image Acquisition System," to crawl the image above, medical devices, and then through the "PACS", the medical instrument as a way to store absolute path to the remote host; physicians can be linked, "the report log" , playing directly to board the inspection report of patients in order to integrate the process and shorten the waiting time report; to save a clinic, medical imaging physician query time, we use the "prefetching" function, go to the past medical imaging client side, the new generated by medical imaging is to use the "autorouting" approach, initiated a medical image assigned to each patient present; in the "video capture system" and the "Report Log System", we provide "image processing" function, physicians for medical imaging do some simple processing, such as markers, zoom, brightness adjustment; Web's most current systems "Image Search" function, so that doctors can check patients through Internet and Intranet for medical imaging. 

1 、影像擷取系統 1, image capture system 

當病患來醫院就診時，首先會透過 HIS 幫病患掛號及開立各項醫囑，然後病患再至檢查室做檢查，為了直接由 HIS 系統取得病患的排檢資料，我們在程式設計的部份，是直接引用 HIS 系統的資料庫，以便達到 PACS 及 HIS 的整合。 When patients come to hospital, first registered through the HIS to help patients and open the doctor's advice, and patient and to the examination room for check-ups, in order to obtain directly from the HIS system patient data emission inspection, we Programming part, is a direct reference to HIS system database in order to achieve the integration of PACS and HIS. 

經由資料庫連結後，『影像擷取系統』可直接取得排檢名單，然後直接幫病患做檢查，在影像擷取的方面，我們是利用 Microsoft Video for Windows API 中的 Video Capture 的函數來完成。 Through the database link, 『』 image acquisition system can directly access arrangement review list, and then directly to help patients check-in image acquisition side, we are using the Microsoft Video for Windows API functions in the Video Capture to the completion of . 分別運用 capCreateCaptureWindow() 、 capDriverConnect() 、 capPreviewRate() 、 capDriverDisconnect() 及 capPreview() 等函式獲取我們所需要的系統功能。 Were used capCreateCaptureWindow (), capDriverConnect (), capPreviewRate (), capDriverDisconnect () and capPreview () function so we need access to system functions. 

2 、影像儲傳系統 2, PACS 

經由『影像擷取系統』完成影像取得後，我們再透過『影像儲傳系統』將醫療影像儲存於資料庫中，醫療影像之儲存方式主要有兩種，分別是直接存於資料庫中和以儲存檔案索引的方式；周樂正 [21] 在小型影像儲存及傳輸系統之網路效能評估中，主要即針對影像欄位分別以 BLOB(Binary Large Object, 二進位大型物件格式 ) 及 FI(File Index ，文字欄位格式的檔案索引 ) 方式儲存，並比較兩種方式對連續存入、讀取及刪除的時間，結果如表 1 ，我們可以發現都是以存入 FI 的方式較快速，當影像愈大時，讀取時間差別愈明顯，故本系統也是採用 FI 的儲存方式。 Image Retrieval by 『completion, access images, we again through』 『PACS medical images are stored in the database, the storage of medical images, there are two main methods, namely direct deposit in the database and to Save the index means; week music is [21] in the small image storage and transmission system network performance evaluation, mainly that for the image field, respectively, BLOB (Binary Large Object, a binary large object format) and FI (File Index, File format text field index) stored, and to compare two methods of continuous deposit, read and delete time, the results in Table 1, we can see all the way to a more rapid deposit FI, when the image more large, read the time difference is more obvious, so this system is the storage method using FI. 

	影像大小 Image size 
	256K 256K 
	512K 512K 
	768K 768K 

	存 Deposit 

入 Enter 
	BLOB BLOB 
	0.225312 0.225312 
	0.902187 0.902187 
	2.165937 2.165937 

	
	FI FI 
	0.048125 0.048125 
	0.131875 0.131875 
	0.256250 0.256250 

	讀 Reading 

取 Take 
	BLOB BLOB 
	0.035000 0.035000 
	0.331875 0.331875 
	0.318750 0.318750 

	
	FI FI 
	0.015313 0.015313 
	0.037813 0.037813 
	0.197500 0.197500 

	刪除 Delete 
	BLOB BLOB 
	0.089193 0.089193 
	0.249023 0.249023 
	0.728516 0.728516 

	
	FI FI 
	0.031250 0.031250 
	0.057943 0.057943 
	0.156276 0.156276 


表 1  BLOB 、 FI 資料庫存取時間表 ( 單位秒 ) Table 1 BLOB, FI database access schedule (in seconds) 

資料來源：周樂正 [21] Source: Zhou Yue Zheng [21] 

為了讓診間在查詢病患醫療影像時，不受限於網路頻寬之影嚮，我們運用 autorouting 及 prefetching 的技術，將醫療影像以主動送出的方式傳送至各診間，減少醫師在調閱圖檔時的等候時間。 In order for the medical clinic, patients in the query image, the shadows are not limited to network bandwidth, we use autorouting and prefetching techniques to take the initiative to send medical images to be transmitted to the clinic, reducing access to physicians Drawing when the waiting time. 

3 、 Prefetching 系統 3, Prefetching system 

所謂 Prefetching 即根據醫師在作診斷時，常常會參考到病患以前的醫療影像，所以伺服器在醫師做診斷前，就先將醫師可能會參考到的影像影像先從資料庫取出，傳送到醫師的電腦裡面，供醫師快速的查詢，本系統即根據此概念來設計。 Prefetching is called for under the physician at the time of diagnosis, patients often refer to the previous medical image, so the server do the doctors before diagnosis, the first doctor may start with reference to the image database image removed, sent to the physician Inside the computer, for clinicians to quickly query, the system is designed based on this concept. 

4 、 AutoRouting 系統 4, AutoRouting system 

所謂 autorouting 是指新產生的醫療影像都有特定的醫師要閱讀，所以當有新的醫療影像產生時， Server 需主動的將醫療影像送至給特定的醫師，此部份我們利用 Winsock 的功能來完成。 The so-called autorouting is emerging medical imaging has a specific physician to read, so when a new medical imaging arises, Server require active medical images sent to a particular physician, this part of the function we use Winsock completed. 在 IP 位址取得方面，我們在診間電腦一開機時，即自動偵測本機的 IP 位置，然後更新本機的網路位址至資料庫，以方便往後的訊息傳送。 Made in the IP address, our computer in the clinic of a boot, which automatically detect the machine's IP position, and then update the machine's network address to the database, to facilitate the subsequent messaging. 

5 、報告登錄查詢系統 5, the report log query system 

當完成影像影像擷取及傳送時，我們在診間就可以用最快的速度讀取到病患的相關影像，並做報告的登錄或查詢；透過『報告台結果檔』及『儀器影像檔』之串連，我們可一邊登錄報告，一邊查閱病患之醫療影像，並連結至「影像處理系統」幫影像影像做註記。 Upon the completion of image acquisition and transmission of images, we can use in the clinic the fastest read to the patient-related images, and do report login or inquiries; Through the report of the results file 』and『 Taiwan Instrument images 』of the thread, we may log the report side, while access to patient medical images, and links to" image processing system "to help images images do note. 

6 、影像處理系統 6, image processing system 

為了輔助醫師對醫療影像之判讀，在此部份系統提供了一些基本的影像處理功能，如固定倍數放大、定點放大、負片閱覽及亮度調整等功能，此外為了輔助病兆影像之註記，醫師可把標記後圖檔另存下來，以供日後之參考。 In order to assist physicians in interpreting medical images, in this part of the system provides some basic image processing functions, such as a fixed multiple zoom, fixed zoom, negative view and brightness adjustment functions, in addition to secondary lesions image of the note, physicians Save the image file after the mark down for future reference. 

7 、影像轉換系統 7, image conversion system 

個案醫案雖未有符合 DICOM 標準之醫療影像，但為了日後之醫療影像交換，系統中提供了影像轉換功能，主要將 BMP 格式的圖檔，轉換為 DICOM 格式，此部份是利用 DICOM 3.0 元件所建構而成的；系統中參考 DICOM 3.0 之 US Image IOD Module Table 來產生檔案，主要包含五個部份： (1)Patient Information 、 (2)Study Information 、 (3)Series 、 (4)Equipment 和 (5)Image Information 。 Medical Records of cases in compliance with DICOM standards, though not medical imaging, but in order to exchange the future of medical imaging, the system provides a video conversion, mainly BMP image file format, converted to DICOM format, this part is the use of DICOM 3.0 Components formed by the construction; system reference DICOM 3.0 of US Image IOD Module Table to create records, mainly consists of five parts: (1) Patient Information, (2) Study Information, (3) Series, (4) Equipment and (5) Image Information. 

8 、 8   網路影像查詢系統 Internet video search system 

在網際網路服務的部份，目前僅提供醫療影像及檢查報告之查詢，以確保病患資料之安全性；此部份利用 ASP 和 COM+ 來撰寫完成的，透過 COM+ 的方式，不直接由 ASP 連接資料庫，增加網路的安全性；並在登錄畫面，加強檢查使用者的輸入內容及格式，避免「資料隱碼」的攻擊，並鎖住右鍵，避免影像圖片之複製，確實維護病患的資料安全。 Part of the Internet service, currently only available in medical imaging and inspection reports, queries, to ensure the security of patient information; this part of the use of ASP and COM + to write complete, through the COM + way, not directly from the ASP connected to the database, increase network security; and the login screen, check the user input to enhance the content and format, to avoid "information hidden code" in the attack and lock right, avoid the video image of the copy, do maintenance patients information security. 

系統展示 System show 

一、超音波影像擷取系統 An ultrasound image acquisition system 

如圖 4-1 所示，系統登錄後之調閱畫面，系統依照登錄的醫師姓名，自動本日所有排檢的病患清單。 Shown in Figure 4-1, the system access to the screen after login, system login name of physician in accordance with automatic scheduling of the review of all patients on the list. 選擇病患後，按「影像取得」鈕，進入影像擷取畫面。 Select patients, click "access images" button, enter the image capture screen. 

[image: image1]
圖 4-1 病患排程選單 Figure 4-1 patient scheduling menu 

進入「影像取得」畫面後 ( 如圖 4-2) ，即可同步接收醫療儀器上的影像，醫師只要按「擷取目前影像」就可以將影像做儲存，為了避免資料的誤刪，系統並不真的將影像刪除，僅在資料庫上做註記。 Enter "access images" screen (Figure 4-2), you can synchronize the images to receive medical equipment, doctors just press "capture the current image," so the image can be stored, deleted in order to avoid misuse of information, systems and does not really delete the image, only in the database do note. 

[image: image2]
圖 4-2 影像擷取畫面 Figure 4-2 Screen image capture 

二、報告登錄系統 Second, the report log 

當完成病患影像擷取後，醫師可按『報告登錄』鈕，直接幫病患登打檢查報告，如圖 4-3 所示，醫師可瀏覽剛所擷取的所有影像，並自行選擇那些影像是要加入在報告中。 Upon the completion of patient image acquisition, the physician can log 』『 report button, directly to help patients fight board inspection report, as shown in Figure 4-3, the doctor can view all the images just captured, and choose those image is to join in the report. 為了節省醫師登錄報告之時間，系統中亦提供樣本帶入的功能，讓醫師可自行設定樣本 (txt 檔 ) 。 Log report in order to save time for physicians, the system also provides the sample into the function, so that physicians can set Sample (txt file). 

[image: image3]
圖 4-3 報告登錄系統 Figure 4-3 Report log 

三、影像處理系統 Third, image processing system 

若想要在所擷取的圖檔中做標記 ( 如圖 4-4) ，只要按下「影像標註」鈕，就會跳出另一個畫面，系統提供了一些影像處理的工具：放大、縮小、旋轉、負片、亮度等調整，並可結合平板電腦，在畫面上直接圈選及標註有問題的影像。 If you want to capture the image file in the marking (Figure 4-4), simply press the "Image annotation" button, it will jump to another screen, the system provides a number of image processing tools: zoom, zoom rotation, negative, brightness adjustment, and can be combined with tablet PCs, the screen directly on the circle and label the images in question. 當醫師對醫療影像上某一區塊較有興趣時，亦可使用定點放大的功能，透過滑鼠的移動，定點放大，方便診斷，減少誤診的機會。 When a doctor is a block of medical images, more interested, may also use the zoom function fixed by moving the mouse, point to enlarge, facilitate diagnosis, reduce the chance of misdiagnosis. 

[image: image4]
圖 4-4 影像處理畫面 Figure 4-4 Screen image processing 

四、影像轉換系統 4, image conversion system 

如圖 4-5 所示，若有病患需與它院做轉診時，可透過系統選擇欲做影像轉換的病患及其影像，即可由系統中轉出相關影像。 As shown in Figure 4-5, if patients need to do with the referral hospital when it can be converted through the system, patients choose Yuzuo images and video, can transfer the relevant images by the system. 

[image: image5]
圖 4-5 影像轉換畫面 Figure 4-5 image conversion screen 

五、醫療影像網路查詢系統 5, the search system of medical imaging 

醫師若不在醫院內，對於需要緊急會診的病人，也可透過網際網路查詢到相關病患的基本資料及其相關醫療影像 ( 圖 4-6) ，基於病患資料安全，系統上鎖住滑鼠右鍵，不讓醫師隨便複製及另存病患影像。 If doctors in the hospital for patients requiring emergency consultation, but also through Internet inquiries to the relevant demographic data and related medical imaging (Figure 4-6), Jiyu patient data security, system, lock the slide mouse button, not to save doctors and patients easily copy images. 

[image: image6]
圖 4-6 超音波影像查詢畫面 Figure 4-6 sonography query screen 

結果與討論 Results and Discussion 

為了解系統上線後的效益，我們做了上線前及上線後的流程比較，我們發現節省了不少行政作業流程。 In order to understand the effectiveness of the system after on-line, we have done on line before and after the process on-line comparison, we found a lot of savings in administrative processes. 原本醫師做完檢查報告後，還需回診間另外登打檢查報告的流程，也因系統的上線，整合為一個步驟，讓醫師在醫療影像擷取後，可馬上於系統上登錄報告結果；護士小姐也可減少一些瑣碎工作，如幫病患做報到的手續、整理報告、剪貼報告等，只要專心做好護理工作即可。 After the doctors finished the original inspection report, among other board needs to revisit the process of playing the inspection report, but also because of the system on-line, integrated as a step for physicians in medical image acquisition, may immediately report the results in the system registry; nurses can also reduce some trivial, such as helping patients to do the procedures to report, collate reports, clip reports, as long as you can concentrate on good care. 而病歷室也可因為系統上線的關係，減少病歷的傳送 ( 如表 2) 。 The medical records room may also be because the relationship between on-line system to reduce the transmission of medical records (Table 2). 

	操作名稱 Action Name 
	約略所費時間 Approximate the time- 

	護士小姐幫病患報到動作 Nurses to help patients to report action 
	1 分鐘 1 minute 

	醫療儀器上病歷號碼之輸入 Medical equipment, medical record numbers on the input 
	30 秒 30 seconds 

	熱感紙之列印 Thermal printing of paper 
	4 秒 / 張 4 seconds / Zhang 

	護士小姐整理影像影像及病歷之張貼 Nurses organize medical records of the posted images and video 
	2 分鐘 2 minutes 

	小計 Subtotal 
	約略 4 分鐘 Roughly 4 minutes 


表 2 節省之操作步驟及時間表 Table 2 to save the steps and timetable 

由超音波影像的擷取系統，醫師可以很容易的擷取病患影像，原本由熱感紙列印的影像，現可直接儲存於系統中，原列印一張影像的時間需 5 秒，而現在可直接儲存在電腦上；在成本的部份，原本一張熱感紙需 5 元，一個病人平均列印 10 張左右，也就是一個病人的成本為 50 元；藉由電腦系統的儲存，一張超音波影像僅 226K ， By the ultrasound image acquisition system, physicians can easily retrieve patient images, originally printed by the thermal paper images are stored directly in the system, the original print an image needs 5 seconds now directly stored in the computer; in the cost of part of the original piece of thermal paper required five yuan, an average print 10 or so patients, that is, the cost of a patient 50; by the computer system storage , an ultrasound image is only 226K, 而 10 張醫療影像也僅 2260K ，約略的成本也僅 0.01 元，成本不到原本的 0.1% ，醫師也可大量擷取影像，以提供更好的醫療品質。 The 10 medical imaging has only 2260K, approximate costs only 0.01 yuan, the cost of less than 0.1% of the original, a large number of physicians can also capture images, to provide better quality of care. 

本系統並提供了『影像轉換程式』，將非屬 DICOM 標準的影像，透過系統轉換成符 DICOM 標準的影像，使其便於與其它醫院交流。 The system also provides video converter 『』, non-standard images are DICOM, DICOM break through the system into a standard image, to facilitate communication with other hospitals. 在系統設計方面，我們採用了三層式架構，把連結資料庫的部份，都封裝為 COM+ ，置於應用伺服器上，如此使得程式在更新及維護上較為容易，尤其是對小型無資訊室人員之醫院，在資料庫的控管上效益更為顯著。 In the system design, three-tier architecture we use, the connection to the database part, are packaged as COM +, placed on application servers, so make the update and maintenance program is more easy, especially for small non-informative room staff in the hospital, in the database on the effectiveness of control is more significant. 

本系統僅以最少的成本支出來完成此系統，目前除了影像擷取卡的費用及軟體發展的時間外，並無其它相關支出，所以地區醫院並不需額外的建置費用即可擁有一套小型的影像儲傳統，在原有的網路架構，透過系統的設計，經由 autorouting 、 prefetching 主動傳送醫療影像的方式，對原有的網路頻寬並無相關影嚮，所以透過此系統設計，地區醫院在 PACS 的建置上是可行的。 This system only costs incurred at least to complete the system, with the exception of the cost of video capture card and software development time, there is no other related expenses, so the district hospitals do not build an additional fee you can have a Small image storage tradition, in the original network structure, through system design, through autorouting, prefetching send active way medical imaging, and network bandwidth is not related to the original film to, so through this system, regional build on the hospital PACS, it is feasible. 經由系統的建置，在耗材的支出成本上已有明顯的降低，醫師在調閱及使用上也相當的方便，故希望透過此系統的建置，提供其它地區醫院在醫療影像儲傳系統建置上的一個可行方案，讓醫院能夠永續的經營。 Through system implementation, the expenditures in supplies has been significantly reduced costs, access to and use of physicians is also very convenient, it is hoped that through this system, build, other local hospitals to provide medical PACS construction home on a feasible option to allow hospitals to sustainable business. ( 本文超過六頁，未列參考文獻，有需要請向作者索取 ) (This article is over 6, listed references, if necessary, please obtain a copy of the author) 

