Intelligent Remote Dual mode mobile phone for emergency voice care information systems used to triage is an example 
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論文摘要 Abstract 

根據內政部消防署統計， 92 年執行緊急救護次數及護送傷患統計約有 41 萬人次。 According to National Fire Administration statistics, 92 years, the number of the emergency ambulance and escort injury statistics about 41 million. 如此大量的意外緊急事件對於發生事故的患者，急救時間是急診過程中非常重要的項目，本研究整合語音與通訊技術，使用微軟 Visual Basic 6.0 、 Speech SDK 5.1 、行動裝置 TREO-600 ，系統數據機 AOPEN FM56-EXV ，開發遠端語音急診檢傷輔助系統，透過護送者輸入的檢傷資料來提供檢傷分級、分類、分區的建議值，可作為急診室護理同仁分類的參考依據。 So many unexpected emergency patients to an accident, emergency first aid course of time is a very important project, this study integrates the voice and communication technology, using Microsoft Visual Basic 6.0, Speech SDK 5.1, mobile devices TREO-600, the system modem AOPEN FM56-EXV, development of remote voice emergency triage support system, through escort input data to provide triage triage classification, classification, area of the proposed value, can be classified as an emergency room nursing staff reference. 此系統共有 26 個畫面，語音詞彙 338 個。 The system total of 26 images, voice, vocabulary 338. 而本研究所建置之系統平均每 106 秒可以完成一次檢傷作業，於 63 分貝之噪音環境下可達 94% 的語音辨識率。 The system built in this study averaged 106 seconds to complete a triage operation, at 63 dB noise environment of up to 94% of the speech recognition rate. 
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背景介紹 Background 

根據內政部消防署統計， 92 年執行緊急救護次數及護送傷患統計約有 41 萬人次，其中有 40% 為車禍事 36% 為急病 [1] ，如何經由合適的醫護人員，在合適的時間、地點，快速、正確的區分患者，提供合適的醫護照顧，以保障患者福祉與增加照護成效，便成急診醫療相當重要的責任，而影響此責任的首要工作即是急診檢傷 [2] ，如此緊急事件的處理在過去的研究大多為在救護車上設置語音導航系統或 GPRS 定位系統，讓護送者可以順利找到就近的醫院，爭取急救時間讓患者及早送入醫院就醫，但除了及早送醫以外，護送者若能為病患在到院前有進一步的處理如檢傷分類，並且同步讓急診室的醫護人員了患者的情況，可以讓醫護人員及時掌握更多的患者資訊並且提早準備給予患者的治療環境與設備，對於急救的黃金時間勢必是可以有更佳的掌握。 According to National Fire Administration statistics, 92 years, the number of the emergency ambulance and escort injury statistics about 41 million people, of which 40% do 36% of the acute disease and accidents [1], how by the appropriate medical staff, at the right time location, fast, accurate distinction between patients and provide appropriate care to take care to protect patient care and increase well-being of the effectiveness of emergency medical care will become a very important responsibility and the impact that this responsibility first and foremost task is to triage [2], Ru Ci emergency treatment in the previous studies are mostly set in the ambulance or GPRS voice GPS navigation system to enable smooth escort can find the nearest hospital for emergency treatment time for patients admitted to hospital as soon as possible, but in addition to other early hospital , escort patients to the hospital if the further processing before such as triage, and synchronization to the emergency room medical staff the patient's situation can help patients with medical personnel to grasp more information and to give patients with early preparation treatment of environment and equipment, prime time for first aid is bound to have a better grasp. 

研究方法 Research Methods 

一、研究環境 First, the research environment 

由於目前醫院的電話中心大多為讓病患查詢服務所使用，硬體設備價格昂貴，且不具醫療效用，本次研究採取簡單經濟硬體設計，開發出具實用價值之醫療通訊電話中心。 Because the hospital's call center inquiry services are mostly used for patients with hard physical Shebeijiage expensive, and not a Yiliaoxiaoyong, this study Caiqu simple economic hardware design, Kaifa issued by the practical value of medical communications call center. 

二、開發工具 Second, development tools 

本系統所使用的程式開發工具為微軟公司之 Microsoft Visual Basic 6.0 與 RS-232 介面，搭配其語音辨識開發工具 Microsoft Speech SDK 5.1 及簡體中文語言包 [19] ， NS Basic PDA 開發工具，。 The system uses a program development tool for the Microsoft of Microsoft Visual Basic 6.0 and RS-232 interface, with its speech recognition development tools, Microsoft Speech SDK 5.1 and Simplified Chinese Language Pack [19], NS Basic PDA development tools. 遠端電話為 TREO-600 ，如圖一所示，數據機為 AOPEN FM56-EXV ，如圖二所示。 Remote telephone for the TREO-600, as shown in Figure 1, modem to AOPEN FM56-EXV, as shown in Figure 2. 系統設計的概念為遠端電話模組及 GPRS 傳輸模組雙模式。 The concept design calls for the remote transmission module GPRS module and dual mode. 

	
	[image: image1]

	圖一 TREO 600 Figure 1 TREO 600 
	圖二 AOPEN FX56 Figure 2 AOPEN FX56 


三、系統架構 Third, the system architecture 

[image: image2]
1. 遠端通訊模組 1. Remote communications module 

本系統為遠端手持式電話設備依照 TAPI 電話通信協定發出信號，透過電信公司交換機傳遞至急診室數據機模組設備，透過電路晶片由 RS-232 介面連接主機偵測來電顯示，自動接聽電話，紀錄語音訊息。 The system for remote hand-held telephone devices in accordance with the Agreement TAPI telephony signal transmission through the telecommunications company switches to the emergency room modem module device through the circuit chip from the RS-232 interface to connect the host to detect caller ID, automatic answer phone, record voice messages. 

2. 語音檢傷模組 2. Voice triage module 

檢傷代理人則為一智慧型模組，透過監控檢傷病患物件的屬性與事件，決定出建議的分級與處置，並且可以執行一些內建的動作，如傳送資訊其他相關工作流程，或是緊急通知相關的醫生。 Triage was an intelligent agents module, triage patients by monitoring the properties of objects and events, the decision for the proposed classification and disposal, and can perform a number of built-in actions, such as the transmission of information related processes, or notify the relevant emergency doctors. 語音模組使用微軟 Speech SDK 5.1 所建置，負責提供語音辨識以及文字轉語音的功能。 Voice module using the Microsoft Speech SDK 5.1 of SOC, which provides speech recognition and text to speech function. 語彙庫為 XML 檔案，儲存辨識所需要的辭彙和相關資訊。 Lexical database for the XML file, store and vocabulary needed to identify relevant information. 

3.GPRS 傳輸模組 3.GPRS transmission module 

手持式行動裝置執行檢傷分類動作，決議出分級與處置，透過內建 GPRS 系統將急救患者訊息傳至急診室主機系統。 Hand-held mobile devices to run triage action, classification and disposal of a resolution, through the built-in GPRS systems will aid the message transmitted to the emergency room patients with the host system. 

結果 Outcome 

此研究開發出遠端急診檢傷語音系統，能夠使用遠端通訊模組，並且透過語音控制，其介面基於 TAPI 通訊協定，具有來電顯示、訊息的時間日期及自動接聽等主要功能，類似於小型的電話中心， This study developed a remote emergency triage voice system, able to use the remote communications module, and through voice control, the interface protocol based on TAPI, with caller ID, message date and time of main functions such as auto-answer, similar to the in a small call center 

開發介面如圖一，電話訊息進入後，自動辨識來電者，啟動來電者基本資料 ( 參圖 3) 。 Development of interfaces shown in Figure 1, telephone messages entered, the automatic identification of the caller, the caller starts the basic information (see Figure 3). 

辨識通過後隨即進入語音檢傷系統，護送者開始敘述患者基本資料及生命跡象 ( 參圖 4) ，隨後經過系統辨識完成檢傷分類程序 ( 參圖 5) ，院內醫護者立即透過檢傷單 ( 參圖 11) ，準備病患所需的急救環境、人員及設備，以最快速的過程將患者做最佳的急救處理。 Entered through voice recognition immediately after the triage system, escort and began to describe the basic information of patients for signs of life (see Figure 4), then after the completion of the triage system identification procedure (see Figure 5), hospital care by triage to immediately single ( reference Figure 11), prepare patients required emergency environment, personnel and equipment to the most rapid process will make the best first aid treatment of patients. 

手持式行動系統執行急診檢傷程式，輸入者身份確認後 ( 參圖 6) 進入急診檢傷系統填寫病人基本資料及生命跡象 ( 參圖 7 、 8) ，完成資料收集並儲存 ( 參圖 9) ，透過 GPRS 傳輸模式將資料傳至急診室主機接收並且列印檢傷單 ( 參圖 10 、 11) ，醫護人員取得檢傷單後即可了解患者情況以做急救準備。 Implementation of hand-held mobile system triage program, enter the identity confirmation (see Figure 6) into the emergency room triage of patients fill out basic information and vital signs (see Figure 7, 8), the completion of data collection and storage (see Figure 9) through the GPRS data transfer mode will be transmitted to the emergency room triage host to receive and print single (see Figure 10, 11), medical personnel can get to understand triage of patients after a single case to make emergency preparations. 
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圖 3 遠端訊息接收畫面 Figure 3 screen remote information access 
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圖 4 基本起始畫面 Figure 4 basic start screen 
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圖 5 判斷檢傷結果畫面 Figure 5 determining triage results screen 

[image: image6]
圖６系統起始畫面，辨識使用者 Figure 6 system start screen, identify the user 


[image: image7]
圖７進入系統輸入患者基本資料 Figure 7 patients with basic information input into the system 
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圖８輸入患者疾病 Figure 8 Input disease patients 

[image: image9]
圖９資料輸入完畢儲存透過ＧＰＲＳ傳輸 Figure 9 Data entry completed store transmission via GPRS 

[image: image10]
圖１０急診室系統接收ＧＰＲＳ資料 Figure 10, the emergency room to receive GPRS data system 
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圖 11 印列結果畫面 Figure 11 screen printed results 

討論 Discuss 

此系統為雙模式遠端行動急診檢傷系統，提供語音通訊傳輸及ＧＰＲＳ通訊傳輸。 This system is dual-mode remote emergency triage system operations to provide voice communications transmission and GPRS communications transmission. 傳統上患者到了急診室才開始做檢傷分類的工作大需要２～３分鐘的時間，其後再準備所需要的急救設備及醫護人員，急診室本身就屬於雜亂喧鬧的環境，大量的急診患者會讓急診室人員無瑕接應所有的狀況，因此若是讓檢傷從救護車的過程中就完成其疾病的分類，即可減少在急診室準備所需要的時間，不論是使用遠端語音的輸入或者透過ＧＰＲＳ傳輸都可以減少患者等待急救的時間，而目前完成一次語音傳輸需要的時間約為１０６秒，辨識率約為９４％，而利用ＧＰＲＳ傳輸則需要３～５分鐘，雖然都需要幾分種的時間，但利用運送的過程將時間多重利用是本系統的創舉。 Traditionally, patients to the emergency room triage started doing the work of great need for 2 to 3 minutes and later to prepare the necessary first aid equipment and medical personnel, emergency room itself is messy noisy environment, a large number of emergency patients give emergency room staff provided assistance to all flawless condition, so if from the ambulance to the triage process is complete classification of their disease, can be prepared in the emergency room to reduce the time required, whether to use voice input or remote transmission through the GPRS first aid can reduce the waiting time for patients, but now needs to complete a voice for about 106 seconds, the recognition rate of about 94%, while the use of GPRS transmission requires 3 to 5 minutes, although all need a few minutes the time, but the process of using the time delivery of multiple use is the creation of the system. 
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