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摘 要 

 

2016 年工程及應用科學國際研討會 (2016 Hong Kong International Conference on 

Engineering and Applied Sciences，簡稱 HKICEAS 2016)，主題涵蓋生物醫學工程、環

境科學、材料科學與工程、基礎與應用科學、土木工程、計算機與資訊科學、

機械工程、化學工程、電機與電子工程等以及相關領域，為世界各地的教授、

研究人員和學者提供很好的機會，以發表創新的研究成果以及最新的工程和應

用科學領域的發展和趨勢，並提供一個可互相交流分享前瞻發展的平台。  

該研討會關於環境友善、替代能源、再生能源上皆有不少的研究成果發表，

有學者利用流體力學精進地表風力預測，能更準確預估風力發電機的輸出功

率，有助於判斷風機擺放的最佳位置，可供我國在發展風力發電時參考。而在

發展替代能源時，有學者提出對於其周邊相關技術的開發也是同等重要，因為

完善的周邊技術有助於替代能源的推廣，是值得注意的研究方向。另在薄膜製

程有學者將其應用於生醫技術上，顯示電漿鍍膜製程應用的更多可能性，可做

為本所未來在利用電漿技術開發薄膜材料時參考之依據。  

此次參加研討會觀摩世界各地學者的研究成果，同時也以海報論文方式發

表核能研究所以類神經網路即時監測薄膜鍍膜厚度的技術，該項技術提供一個

快速準確的膜厚量測方式，可應用於電漿鍍膜的回饋控制，並有助於提升鍍膜

品質。榮幸能參與這種多領域的研討會，讓研究思維更加廣闊，對於未來的研

究增添助益。  
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一、目 的  

本屆「工程與應用科學國際研討會」(2016 Hong Kong International Conference on 

Engineering and Applied Sciences)探討主題包含生物醫學工程、環境科學、材料科學與

工程、基礎與應用科學、土木工程、計算機與資訊科學、機械工程、化學工程、

電機與電子工程……等相關領域，其中環境科學、材料科學與工程及電機與電子

工程領域針對環境友善的建設和發展、分散式發電、燃料電池和可再生能源系

統等綠色能源相關技術皆有研究探討，與本所之新型能源開發的關鍵技術極為

相關，在此會議中將可獲得新能源技術之最新發展，可作為本組未來電漿鍍膜

技術於綠色節能相關技術開發之參考。  

本所於電漿環保能源技術、電漿鍍膜元件製備技術之研發卓有成效，參加

該研討會並發表論文除能彰顯本所之研發成果外，並能藉由會議專題討論了解

國際間發展現況，尋求可能之應用市場與合作機會，強化合作關係及增益本所

研發技術，以利本所相關計畫工作之加速推動。  
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二、過 程  

本次公差之行程如下： 

12 月 14 日 07:00 自桃園國際機場出發，搭乘 BR891 航班，於當地時間 08:50 抵達香港國

際機場。 

09:45 從機場搭乘飯店接駁車前往會議舉行地點(香港逸東酒店)，於 10:25 到達

會議場地，隨即準備研討會相關事宜。 

12 月 15 日 08:35 辦理完會議報到與註冊程序。 

參加 2016 年 Hong Kong International Conference on Engineering and Applied 

Sciences 國際研討會、蒐集研發資料，並於 14:40 以海報發表核能研究所研究

成果及會議論文。 

12 月 16 日 參加 2016 年 Hong Kong International Conference on Engineering and Applied 

Sciences 國際研討會、蒐集研發資料，並與國際學者交流互動。 

12 月 17 日 於當地時間 18:00 自香港逸東酒店出發，搭乘機場巴士(A21)前往香港國際機

場，接著搭乘 BR858 航班返回桃園國際機場，因班機延遲起飛，返抵台灣時

間為 23:30，順利完成本次公差任務。 
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三、心 得  

作者目前在核能研究所(以下簡稱本所)從事與節能技術相關之研究工作，對於節能膜的

製程控制技術有一些成果表現，並期望能更了解目前世界上對於綠色能源、環境科學等發展

現況，故投稿參加「2016 年工程與應用科學國際研討會」(2016 Hong Kong International 

Conference on Engineering and Applied Science) 。由於最近世界各國對能源的需求日益增加，

又同時要兼顧對環境的影響，此次會議有不少的研究著重在與再生能源、新能源、充電電池

與環境友善技術等相關研究，藉由參加該會議可發表本所於能源相關領域的研究成果，並可

收集與綠色能源技術相關資訊，作為往後研究發展的參考。 

本屆研討會的舉辦地點在香港的逸東酒店舉行(圖 1)，位於佐敦彌敦道上，距離地鐵站約

莫六分鐘腳程，是一個交通與生活機能十分便利的會議場所。 

會議的主辦單位為「高等教育論壇」(Higher Education Forum)，該組織致力於學術的發

展與傳播，為學術界、各國政府與商業團體提供交流平台，並通過舉辦各種國際學術活動，

鼓勵世界各地的學者發表研究成果並互相交流，由互動中得到更寬廣領域的知識以增進學者

們研究的質與量。 

 

圖1. 會議舉辦地點，香港逸東酒店 
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主辦單位在會議場地(圖 2)同時舉辦自然科學類與社會科學類的研討會，會議場地主要分

為三個演講廳，Jordan, Pearl A 與 Pearl B，學術演講於三個會議室同時進行，其中自然科學類

在最大的 Jordan 會議廳中舉辦，海報部分則在大廳內展示(Foyer) 展示，Jade Ballroom 為餐廳。

作者所參加的「工程與應用科學國際研討會」是屬於自然科學類會議，著重在自然科學類中

收集有關新型能源、綠色能源以及環境友善等發展現況，報告後續內容將以自然科學類會議

為主。 

會議內容主要以演講與海報方式呈現，與自然科學相關的研究報告，其研究主題分布包

括基礎與應用科學(含基礎科學、生醫工程、化學工程、材料科學、土木工程等)、計算機科

學、電子與電機科學(圖 3)。 

 

圖2. 會議場地演講廳及海報展示配置圖 
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自然科學類會議共計有 27 場學術演講與 32 篇海報發表，與會發表的研究多數來自亞洲

地區，亦有來自於歐洲、美洲與非洲的學術研究，而亞洲地區的研究又以韓國與日本為大多

數(圖 4)。 

 

 

圖3. 研究主題分布 

 

圖4. 研究發表地區分布 
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相關議程如下表所示： 

Thursday, December 15, 2016 

Oral Presentation 

Eaton Hotel (2nd Floor) 

Time Schedule Venue 

08:30-16:30 Registration Foyer Area 

09:00-10:00 Biomedical Engineering Jordan 

10:00-10:20 Tea Break & Networking Foyer Area 

10:20-10:50 Welcome Speech & Best Paper Award Ceremony 

Pearl A 

10:50-12:00 

Nature Science Keynote Speech 

Prof. Sergei Gorlatch 

University of Muenster 

Topic: Modern Distributed Applications Based on Mobile Cloud 

Computing and Software-Defined Networks 

12:00-13:00 Lunch Time Jade Ballroom 

13:00-14:30 

Computer and Information Sciences & Computer Science 

Applications & Communication Engineering & Networking, 

Communication and Multimedia 

Jordan 

14:30-14:40 Tea Break & Networking Foyer Area 

14:40-16:10 
Fundamental and Applied Sciences & Environmental Science & 

Geosciences and Petroleum Engineering 
Jordan 

 

Thursday, December 15, 2016 

Poster Session 

Eaton Hotel(2nd Floor) Foyer Area 

Time Schedule 

13:20-14:20 
Poster Sessions (1) 

Electrical and Electronic Engineering / Mechanical Engineering 

14:40-15:40 Poster Sessions (2) 

Biomedical Engineering / Chemical Engineering / Civil Engineering / 
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Fundamental and Applied Sciences / Material Science and Engineering 

 

Friday, December 16, 2016 

Oral Presentation 

Eaton Hotel (2nd Floor) 

Time Schedule Venue 

08:30-16:30 Registration Foyer Area 

08:50-10:20 Electrical and Electronic Engineering Jordan 

10:20-10:30 Tea Break & Networking Foyer Area 

10:30-12:00 
Civil Engineering & Material Science and Engineering & 

Mechanical Engineering 
Jordan 

12:00-13:00 Lunch Time Jade Ballroom 

 

研討會會場位於飯店二樓，有寬敞的大廳供海報展示(圖 6)，在休息時間提供簡單的茶點

與飲料，提供與會學者們互相交流的平台，來自各國的學者在這裡熱烈討論並分享研究經驗

以及尋找合作機會。 

 

圖5. 抵達會議場地 
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會議的開場演講是由來自德國明斯特大學(University of Münster)的Sergei Gorlatch教授所

發表與雲端運算相關的研究(圖 7)。 

本所發表關於利用類神經網路監控卷對卷電漿鍍膜的技術(圖 8)，該技術結合計算機科

學、薄膜光學與真空製程技術，有助於穩定高品質節能膜的製程。 

 

圖6. 會場 Foyer 大廳提供海報論文展示以及學者交流討論的場所 

 

圖7. 會議開場演講 
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鑒於再生能源對於環境的友善，全球對於再生能源的重視日益增加，如何增進各種再生

能源的效率自然成為重要的課題，例如在同樣的區域設立風力發電機，以何種角度、高度擺

放可以達到最佳效率，來自韓國能源研究所的學者針對此議題，發表精進測量地表風速的方

法(圖 9)，藉由更精準的風速量測，能有效預測風機的輸出功率，有助於規劃風機的擺放，進

而增進整體效率。 

  

圖8. 本所的研究成果發表 
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在複雜地形中，由於地形的效應，在地表處附近的水平面風速並非均勻分布(圖 10)，而

一般採用光學雷達(Light Detection And Ranging, LiDAR)於地面量測高度處的水平風速，是建

立在風速為均勻的假設基礎上，故測量結果與實際風速有落差。為了補償測量誤差，多數的

風力繪圖軟體，例如 WindSim 等軟體，會加入一種校正方法，該方法包括以流體力學計算的

沿水平方向的垂直風速梯度代入 LiDAR 的風向量可更精準地預測風力，也就能更準確的預測

風機的輸出功率，有助於判斷風機擺放的最佳位置，值得我國在發展風力發電時參考。 

 

圖9. 韓國能源研究所的學者發表精進測量地表風速的方法 
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以位於韓國襄陽郡抽水蓄能電廠(Yangyang Pumped Storage Plant)的兩座風機為例(圖

11)，採用此校正方法預測的風機功率大幅接近實際的輸出功率(圖 12)。 

 

圖10. 地表處附近的水平面風速並非均勻分布 

 

圖11. 韓國襄陽郡抽水蓄能電廠的兩座風機 
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目前燃煤發電在全球仍為主要發電方式之一，而煤礦中的硫化物、重金屬等，對於環境

的影響極大，在燃煤前降低這些有害的物質含量，有助於減少在燃煤過程中對環境的破壞，

來自泰國素羅娜麗科技大學工程研究所 (Institute of Engineering, Suranaree University of 

Technology)的學者分享關於低品質煤礦脫硫技術的研究(圖 13)。 

 

圖12. 經校正後風機功率的預測大幅接近實際的輸出功率 
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該學者並比較了各種不同去除硫化物的技術(圖 14)，煤礦脫硫除能減少硫化物對環境的

汙染，同時也去除礦中之黃鐵礦與石膏等其他物質，更能增加煤礦中碳比率，提升熱值。 

 

圖13. 泰國素羅娜麗科技大學的學者分享煤礦脫硫技術的研究 

 

圖14. 各種不同的脫硫方式比較(物理方式、化學方式與生物方式) 
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研究中以泰國 Mae Moh 煤礦場之 Q 與 K 煤層所生產的煤礦為研究對象，以氫氧化鉀與

氫氧化鈉溶液進行化學脫硫，研究指出以此方式脫硫能有效去除黃鐵礦、石膏與硫化物並提

升碳百分比與單位質量所能產生的熱量(圖 15)。 

在再生能源尚未能取代大部分能量來源，以及逐步降低核能發電的情況下，勢必增加對

於燃煤發電的需求，而如何有效降低燃煤對環境的衝擊，是值得研究且迫切的課題。 

氫能具有燃燒後不產生二氧化碳、硫化物等有害環境物質的特性，是作為化石燃料如石

油、煤和天然氣的理想替代能源，然而由於氫分子小，容易洩漏且當在空氣中濃度 4% ~ 75% 

時具有爆炸性質，所以發展可靠廉價的氫感測器有其必要性。來自日本岡山大學的學者發表

製造薄膜型氫感測器的技術(圖 16)。 

 

圖15. 進行化學脫硫後能有效去除黃鐵礦、石膏與硫化物並提升碳百分比與單位質量所能產

生的熱量 
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該研究團隊以濺鍍技術在玻璃上鍍鈦與鉑雙層薄膜，製作出薄膜型氫感測器(圖 17)，並

以氮化鈦(TiN)與氧化鋁(Al2O3)薄膜製作橋式電路(圖 18)以增進穩定度，解決因溫度變化感測

器不準的問題(圖 19)。 

 

圖16. 日本岡山大學的學者發表製作薄膜型氫感測器的技術 

 

圖17. 鈦與鉑雙層薄膜製作薄膜型氫感測器 
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圖18. 氮化鈦(TiN)與氧化鋁(Al2O3)薄膜製作橋式電路 

 

圖19. 感測器因橋式電路增加對溫度變化的穩定性 
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在發展替代能源時，對於其周邊相關技術的開發也是同等重要的，完善的周邊技術有助

於替代能源的推廣，是值得我們注意的研究方向。 

在各種行動裝置日益增多且功能更加繁複的情況下，充電電池被要求具備穩定性更高的

電壓輸出與更長的使用壽命，而成功的電池模型將有助於製造商能更精準的預測電池行為以

製造符合需求的電池，並有效地降低生產成本。來自於韓國成均館大學電子與電機學院(School 

of Electronic and Electrical Engineering, Sungkyunkwan University)的學者提出一種新的平衡態

電池模型(圖 20)。 

不同於多數其他的模型以充電連續性方程和電流守恆條件來計算電池中的電勢和電流，

欠缺考慮空間電荷分布的電場效應，該新模型以求解三個方程計算空間電荷的場效應，其一

為泊松方程(Poisson‘s equation)，另兩個是離子的運輸方程，並使用有限元素方法求解，達到

可考慮空間電荷的場效應、提供剛性雙電層中的電勢降，擴散層分佈和其他物理現象的估計。 

 

圖20. 韓國學者提出一種新的平衡態電池模型 
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在電池空間日益緊縮且容量日益增大的發展趨勢下，電池的穩定性將逐漸受到挑戰，所

以電池的設計在注重充放電次數與電容量的同時，亦須注意空間電荷的場效應，有助於維持

其穩定性，減少爆炸等意外發生的可能性。 

類鑽石碳鍍膜(Diamond-Like Coating, DLC)因具有細胞親和力、血液相容性與在人體中的

生物穩定性等特質，可用於改善醫療裝置的生物材料表面的潔度，然而 DLC 膜的特性與製程

條件息息相關，選擇適當的條件以製作出符合生物醫療設備的鍍膜是相當重要的，由過去的

研究得知，細胞黏附與樣品表面的 C=O 鍵結具有高度相關性，以往皆是利用 X 射線光電子

能譜(X-ray photoelectron spectroscopy, XPS)評估樣品的表面是否符合需求，但這方法成本高且

耗時，日本的東京電機大學(Tokyo Denki University)電機系所的研究團隊則是發展了較低成本

且快速的分析發法，利用橢圓偏振儀分析表面膜層的光學特性，間接得知表面結構是否符合

生醫需求(圖 21)。 

 

圖21. 利用分析表面膜層的光學特性得知表面結構是否符合需求 
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以光學特性取代 X 射線光電子能譜分析材料表面特性的方法，能降低成本與分析時間，

可做為我們在利用電漿製程方面的參考。 

同樣來自日本的東京電機大學電機系所的研究團隊另外也發表了鍍膜在生醫上的應用，

以反應濺鍍法(reactive sputtering)在類鑽石碳鍍膜(DLC)上摻雜鋅(Zn)，製作可促進骨質生長的

生物材料 Zn-DLC(圖 22)，類鑽石碳鍍膜具有高硬度，生物相容性和化學惰性等特性，適合作

為生物醫療材料，另外，鋅被認為具細胞修護功能或結構超過 300 種蛋白質的基本成分，並

參與大量的細胞生長過程，如 DNA 合成，酶活性和細胞分裂。Zn-DLC 具有從膜釋放 Zn 的

機制，釋放的 Zn 促進骨細胞生長活性，在該團隊的研究中比較了含鋅的 DLC(Zn-DLC)與一

般的 DLC，發現 Zn-DLC 明顯地較 DLC 更具有促進骨細胞生長的能力。 

薄膜製程應用於生醫技術上，提供了我們將電漿鍍膜製程應用於其他領域的靈感，未來

在研究電漿技術時，可參考其他領域上的應用，使本所獨到電漿技術能推廣至更多的層面。 

 

圖22. 反應濺鍍法於生醫上的應用 
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關於穿戴裝置的相關研究，目前許多的研究已指出，有機場效應電晶體 (Organic 

Field-Effect Transistors, OFET)、有機光伏電池(OPV)、充電電池和有機發光二極體(OLED)，

應用於電紡織品的可行性，為使電紡織品裝置能更實用並更容易製造出多功能紡織複合材

料，韓國化學技術研究所的學者提出一個簡單的方法來製造高導電性和柔性紡織複合的材

料，用於實現可穿戴紡織品的 OFET。 

利用真空過濾與石墨烯濕轉移方式到 PET 上製作多功能紡織品，並摻雜奈米銀已提高導

電率，通過轉移介電層/半導體層/金屬電極於石墨烯/銀織物的複合材料上，得到可繞性的有

機電晶體，而該紡織物複合材料不但可用作可繞性基板且可用作導電柵電極。 

由於紡織品電晶體在彎曲半徑 3mm，重複測試超過 1000 次循環，仍保有高度的穩定性

性質，此外，紡織品電晶體的熱處理改善了各電介質層之間的界面性質，賦予了該紡織品可

歷經洗滌處理的耐久性，因為這些特性，預期在未來將可用這簡單的方法製作出大面積的電

子衣物(圖 23)。 
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以紡織方式製作太陽電池或其他能源擷取裝置，具有更高的變化性，以此方式提供行動

裝置電源或物聯網使用，減少使用大型電力網充電，進而降低電廠負擔，甚至供給家庭其他

需求用電，是值得我們參考的研究方向。 

 

 

圖23. 以高導電性和柔性紡織複合的材料實現可穿戴紡織品的 OFET 
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四、建 議 事 項 

2016年Hong Kong International Conference on Engineering and Applied Sciences 是一場高

水準並包含多項工程與應用科學領域的研討會，有許多與環境友善以及綠色能源相關的技術

值得參考。 

 

參加本次會議的建議事項如下： 

(一) 該研討會包含非常廣泛的學術領域，有生醫材料、土木工程、化學工程、電子與電

機工程、材料工程以及基礎科學等，而在各個學科領域上，關於環境友善、替代能

源、再生能源等皆有不少的研究成果發表，足見各領域在環境與能源議題上的重視，

參與這種多領域的研討會，可得到更寬廣的研究思路，對於未來的研究增添更多的

可能性。 

(二) 有學者利用流體力學精進地表風力預測，能更準確的預估風力發電機的輸出功率，

有助於判斷風機擺放的最佳位置，值得我國在發展風力發電時參考。 

(三) 在發展替代能源時，對於其周邊相關技術的開發也是同等重要的，完善的周邊技術

有助於替代能源的推廣，是值得我們注意的研究方向。 

(四) 有研究團隊以紡織方式製作有機場效應電晶體，此技術十分的新穎，值得未來核能

研究所在發展能源擷取裝置時，做為研究參考。 

(五) 薄膜製程應用於生醫技術上，顯示電漿鍍膜製程應用的更多可能性，未來在利用電

漿技術開發薄膜材料時，可參考其他領域上的應用，使本所獨到電漿技術能推廣至

更多的層面，並成為本所的獨占技術。 

(六) 有些以海報方式發表研究的學者，其海報上幾乎無文字敘述，皆以圖表表示，但現

場輔以筆記型電腦或實體模型等配合解說，與參觀者互動有極佳的效果，易於了解

整個研究的來龍去脈，值得我們在做海報發表時學習。 
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五、附 錄 

(一) 會議資料 
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Nature Science Keynote Speech 

Prof. Sergei Gorlatch 

University of Muenster 

Topic: Modern Distributed Applications Based on Mobile Cloud 

Computing and Software-Defined Networks 

12:00-13:00 Lunch Time Jade Ballroom 

13:00-14:30 

Education (3) Pearl A 

Psychology(1) Pearl B 

Computer and Information Sciences & Computer Science 

Applications & Communication Engineering & Networking, 

Communication and Multimedia 

Jordan 

14:30-14:40 Tea Break & Networking Foyer Area 
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14:40-16:10 

Education(4) Pearl A 

Psychology(2) Pearl B 

Fundamental and Applied Sciences & Environmental Science & 

Geosciences and Petroleum Engineering 
Jordan 

16:10-16:20 Tea Break & Networking Foyer Area 

16:20-17:20 

Education(5) Pearl A 

Society (1) & Culture Pearl B 

 

Thursday, December 15, 2016 

Poster Session 

Eaton Hotel(2nd Floor) Foyer Area 

Time Schedule 

13:20-14:20 
Poster Sessions (1) 

Electrical and Electronic Engineering / Mechanical Engineering 

14:40-15:40 

Poster Sessions (2) 

Biomedical Engineering / Chemical Engineering / Civil Engineering / 

Fundamental and Applied Sciences / Material Science and Engineering 

16:00-17:00 
Poster Sessions (3) 

Psychology 

 

Friday, December 16, 2016 

Oral Presentation 

Eaton Hotel (2nd Floor) 

Time Schedule Venue 



第 33 頁 

08:30-16:30 Registration Foyer Area 

08:50-10:20 

Education (6) Pearl A 

Economics & Finance Pearl B 

Electrical and Electronic Engineering Jordan 

10:20-10:30 Tea Break & Networking Foyer Area 

10:30-12:00 

Education (7) Pearl A 

Business & Management Pearl B 

Civil Engineering & Material Science and Engineering & 

Mechanical Engineering 
Jordan 

12:00-13:00 Lunch Time Jade Ballroom 

13:00-14:30 

Education (8) Pearl A 

Society (2) Pearl B 

14:30-14:40 Tea Break & Networking Foyer Area 

14:40-16:10 

Education (9) Pearl A 

Education (10) Pearl B 

 

Friday, December 16, 2016 

Poster Session 

Eaton Hotel(2nd Floor) Foyer Area 

Time Schedule 

09:30-10:30 
Poster Sessions (4) 

Society / Education / Economics / Business 
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Oral Sessions 

Education (1) 

Thursday, December 15, 2016 09:00-10:00 Pearl A 

Session Chair: 

HKICEPS-6029 

Business Sustainability in Asia in the Aftermath of 2015 Hong Kong Stock Exchange 

Requirements 

Zabihollah Rezaee︱University of Memphis 

Danny Lo︱Wenzhou-Kean University 

Alexis Suen︱Pro-FIT Industrial Co. Ltd 

HKICEPS-5990 

Qualitative Study to Identify Common Practices Used by Mentors Participating in New 

Teacher Mentoring Programs that Encourage Identified Teachers to Remain in the 

Teaching Profession 

Rudo Emilia Tsemunhu︱Valdosta State University 

Jana Laster Sparks︱Phenix City School District 

Robert Green︱Valdosta State University 

William F. Truby︱Valdosta State University 

Kathy Nobles︱Valdosta State University 

HKICEPS-6282 

The Impact of Variation Theory for Secondary School Students on Acquiring Probabilistic 

Knowledge 

Doi Pei Yick︱The Education University of Hong Kong 

APCBSS-532 

The Arts and Academic Achievement: A Model for Developing Countries 

Karendra Devroop︱University of South Africa 

Education (2) 

Thursday, December 15, 2016 09:00-10:00 Pearl B 

Session Chair: 

HKICEPS-6068 

An Assessment of Learning Difficulty Level of Math Class Topics - A Case Study of a 

Japanese Public Junior High School - 

Tomoko Nishikawa︱Yamagata Prefectural Yonezawa Women’s Junior College 
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Giido Izuta︱Yamagata Prefectural Yonezawa Women’s Junior College 

HKICEPS-6191 

On Popperian Epistemology: A Critical Review of the Design Research Tradition 

Ulku Ozten︱Osmangazi University 

Hakan Anay︱Osmangazi University 

HKICEPS-6195 

The Long-Term Outcomes of Graduates: Does Public and Private College Education Make 

a difference? 

Mingchu Neal Luo︱Emporia State University 

Daniel Stiffler︱Emporia State University 

HKICEPS-6287 

Development of Blended Learning Instructional Model Based on Connectivism to Enhance 

the Student’s 21st Century Skills: Critical Thinking Skills of Undergraduate Students 

Pangleela Burapapichitpai︱Kasetsart University 

Nattaphon Rampai︱Kasetsart University 

Biomedical Engineering 

Thursday, December 15, 2016 09:00-10:00 Jordan 

Session Chair: 

HKICEAS-4719 

Enhanced Coupling Approach for Computing FFRCT 

Xinzhou Xie︱Northwest Polytechnical University 

Xu Duan︱Northwest Polytechnical University 

Songyun Xie︱Northwest Polytechnical University 

HKICEAS-4757 

Adaptive Boundary Tracking of Retinal Vessel in Fundus Image 

Eisaku Tohma︱Yamaguchi University 

Eiji Uchino︱Yamaguchi University 

Noriaki Suetake︱Yamaguchi University 

HKICEAS-4768 

The Effect of E229V Mutation on Ventricular Mechanics: Simulation Study 

Ki Moo Lim︱Kumoh National Institute of Technology 

Yoo Seok Kim︱Kumoh National Institute of Technology 

HKICEAS-4874 

Designing Hollow Particles for Controlled Drug Release in Managing Metabolic and 

Neurological Disorders 

Sharad Kharel︱Nanyang Technological University 

Jongsuep Baek︱Nanyang Technological University 
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Say Chye Joachim Loo︱Nanyang Technological University 

Education (3) 

Thursday, December 15, 2016 13:00-14:30 Pearl A 

Session Chair: 

HKICEPS-5783 

KM Processes in a Higher Education Organization: The Students’ Perspective 

Elisabeth Brito︱University of Aveiro 

Leonor Pais︱University of Coimbra 

Nuno Rebelo dos Santos︱Universidade de É  vora 

João Vasconcelos︱University of Coimbra 

HKICEPS-5992 

Representation of NOS Aspects in One Singapore Grade 9 and 10 Biology Textbook 

Jia Xun Chua︱Nanyang Technological University 

Aik Ling Tan︱Nanyang Technological University 

HKICEPS-6014 

Motivation and Learning Strategies of Liberal Arts (LA) Students in a Catholic University 

Rhene Carbonell Tabajen︱Adamson University 

HKICEPS-6032 

Designing Collaborative Learning Environment on Mobile Device 

Suebwong Chuensombat︱Kasetsart University 

Sasichaai Tanamai︱Kasetsart University 

HKICEPS-6067 

Using Universal Design for Learning Collaborative Lesson Planning to Advance Equity in 

Mathematics Education: Two Cases of Teacher Discourse 

Paulo Tan︱University of Tulsa 

HKICEPS-6165 

A Model University Teacher?: Investigating What Makes a 21st Century Educator 

Michelle M. Mukherjee︱Queensland University of Technology 

Shaun S. Nykvist︱Queensland University of Technology 

Psychology (1) 

Thursday, December 15, 2016 13:00-14:30 Pearl B 

Session Chair: 

HKICEPS-5780 

Knowledge Management in a University Context: The Professors` Perspective 
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Leonor Pais︱University of Coimbra 

Nuno Rebelo dos Santos︱Universidade de É  vora 

Joana Almeida︱University of Coimbra 

HKICEPS-5893 

The Validation of Student’s Self-Motivated Strategies Scales for Learning English in Thai 

Context 

Thamarat Jangsiriwattana︱Kasem Bundit University 

HKICEPS-6096 

Trauma in Chinese Narratives: A Case Study of Ah Ying’s An Anthology of the Opium Wars 

Literature 

Eric Chia-Hwan Chen︱National Taipei University of Education 

HKICEPS-6098 

The Influence of Cognitive Style and Emotion on Moral Decision 

Lei-Hsuan Yu︱National Taiwan University of Science and Technology 

Johnson Ting︱National Taiwan University of Science and Technology 

Cui Liu︱Jiangsu Normal University 

Sufen Chen︱National Taiwan University of Science and Technology 

Wen Hua Chang︱National Taiwan Normal University 

HKICEPS-6100 

Exploring Singapore Primary School Students’ Motivation to Learn Mathematics – A Scale 

in Development 

Kok Cheng Ang︱Ministry of Education 

Seet Min Charmian Chng︱Ministry of Education 

HKICEPS-6127 

To Promote Campus Mental Health from Community Psychology Perspective 

Sze Ming Chye︱National Chi Nan University 

Yu-Ju Chang︱National Chi Nan University 

Computer and Information Sciences & Computer Science 

Applications& Communication Engineering & Networking, 

Communication and Multimedia 

Thursday, December 15, 2016 13:00-14:30 Jordan 

Session Chair: 

HKICEAS-4763 

Quantitative Analysis of Feature Detection and Descriptor Algorithms for Utilization of 

Panoramic Image in Geographical Labeling 
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Hyung Woo Kim︱Pukyong National University 

Yang-Won Lee︱Pukyong National University 

HKICEAS-4769 

Accelerated Convergent Method for Designing High-Accuracy Digital Phase-System 

Tian-Bo Deng︱Toho University 

EECS-20671 

Automatic Quantification of Coronary Blood Flow Using Multi-Block Voting Method and 

Temporal Information 

Ying-Che Tsai︱Tzu Chi University 

Hsi-Jian Lee︱Tzu Chi University 

Michael Yu-Chih Chen︱Tzu Chi Medical Center 

EECS-20635 

Ultra Wide Band Butterfly Antenna with Enhanced Gain 

Cengizhan Mustafa Dikmen︱Kocaeli University 

Gonca Çakır︱Kocaeli University 

Sibel Ç  imen︱Kocaeli University 

EECS-20673 

A Dynamic GA-Based Flow Scheduling in Fat-Tree Networks 

Wen-Hsuan Liang︱National Cheng Kung University 

Sun-Yuan Hsieh︱National Cheng Kung University 

Chih-Heng Ke︱National Quemony University 

Education (4) 

Thursday, December 15, 2016 14:40-16:10 Pearl A 

Session Chair: 

HKICEPS-6111 

Good Work in Higher Education: A University of the Philippines Case Study 

Grace Shangkuan Koo︱University of the Philippines 

HKICEPS-6196 

A Conjoint Analysis-Based Grouping Strategy for a Metacognitive Study Aimed to Assess 

Students’ Feeling of Difficulty towards Learning 

Giido Izuta︱Yamagata Prefectural Yonezawa Women’s Junior College 

Tomoko Nishikawa︱Yamagata Prefectural Yonezawa Women’s Junior College 

Megumi Nakagawa︱Yamagata Prefectural Yonezawa Women’s Junior College 

HKICEPS-6388 

Development and Validation of Module in Probability 

Victoria Elip Tamban︱Laguna State Polytechnic University 

Gloria Lapitan Banasihan︱Laguna State Polytechnic University 
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HKICEPS-6234 

High Parental Expectations: (Un) Achievable Target? 

Mercy Karuniah Jesuvadian︱Nanyang Technological University 

HKICEPS-6240 

Positive Psychology Education: Reflections on Teaching at a Japanese University 

Elvyra Rombs︱Waseda University 

HKICEPS-6248 

Enhancing Students’ Motivation to be Auditor through Conducting Auditing Classes Using 

Mixed-Pedagogical Method: A comparative Study of Thailand and Malaysia. 

Patcharin Saramath︱Maejo University 

Lee Teck Heang︱Help University 

Psychology (2) 

Thursday, December 15, 2016 14:40-16:10 Pearl A 

Session Chair: 

HKICEPS-6135 

Young Children’s Fairness Judgments on Distribution of Rewards and Responsibilities: 

Developmental Trends during Preschool Years 

Yuko Hashimoto︱Kwansei Gakuin University 

Yuichi Toda︱Osaka Kyoiku University 

HKICEPS-6150 

Cyber Bullying and Employees’ Self-Esteem and Job Performance: A Literature Review 

Margaret S. Sanapo︱Ritsumeikan University Osaka-Ibaraki Campus 

HKICEPS-6179 

Psychological Education for Safety in Road Traffic 

Arkadiusz Letkiewicz︱Police Academy in Szczytno 

Izabela Nowicka︱Police Academy in Szczytno 

Anna K. Zubrzycka︱Police Academy in Szczytno 

Ewa Kuczyńska︱Police Academy in Szczytno 

HKICEPS-6186 

Empathy, Self-Efficacy, Hope and Lifelong Learning among Medical Students 

Mustafa Afifi︱RAK Medical & Health Sciences University 

HKICEPS-6249 

An Investigation of the Relationship between Counseling Self-Efficacy and Multicultural 

Counseling Competencies of Counselors 

Ö  mer Ö  zer︱Anadolu University 

Murat Yıkılmaz︱Anadolu University 

Ezgi Ekin Şahin︱Anadolu University 
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HKICEPS-6158 

The Effects of Age and Self-Assessment on Singing Achievement of Chinese Children and 

Adults 

Esther Mang︱Hong Kong Baptist University 

Fundamental and Applied Sciences & Environmental Science & 

Geosciences and Petroleum Engineering 

Thursday, December 15, 2016 14:40-16:10 Jordan 

Session Chair: 

HKICEAS-4759 

A Comparative Study on Validation Accuracies of Satellite Images According to 

Spatio-Temporal Collocation Methods 

Soo-Jin Lee︱Pukyong National University 

Yang-Won Lee︱Pukyong National University 

HKICEAS-4760 

Air-Temperature Ensembles of 19 GCMs Using Ensemble Bayesian Model Averaging 

(EBMA) for Northeast Asia 

Kwangjin Kim︱Pukyong National University 

Yang-Won Lee︱Pukyong National University 

HKICEAS-4857 

Correction of LiDAR Measurement Error in Complex Terrain by CFD - Case Study of the 

Yangyang Pumped Storage Plant 

Hyun-Goo Kim︱Korea Institute of Energy Research 

Catherine Meissner︱WindSim AS 

HKICEAS-4752 

Retrieval and Validation of Fire Radiative Power Using Himawari-8 Satellite 

Dae-Sun Kim︱Pukyong National University 

Yang-Won Lee︱Pukyong National University 

HKICEAS-4676 

Desulfurization of Mae Moh Coal from Thailand by Leaching with Sodium Hydroxide and 

Potassium Hydroxide 

Bantita Terakulsatit︱Suranaree University of Technology 

HKICEAS-5080 

Topological Basis of Flat Electroencephalography’s State Space 

Tan Lit Ken︱Universiti Teknologi Malaysia 

Tahir Bin Ahmad︱Universiti Teknologi Malaysia 

Lee Kee Quen︱Universiti Teknologi Malaysia 
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Wong Wai Kit︱Hospital Sungai Buloh 

Education (5) 

Thursday, December 15, 2016 16:20-17:20 Pearl A 

Session Chair: 

HKICEPS-5823 

From the Theatre of War to the Classroom: Educational and Psychological Implications for 

Enabling Newcomer English Language Learners to Pursue Academic Excellence 

Melinda Trice Cowart︱Texas Woman’s University 

HKICEPS-6350 

Design for Blended Synchronous Learning: An Educational Design Research 

Qiyun Wang︱National Institute of Education 

Choon Lang Quek︱National Institute of Education 

HKICEPS-6110 

Vocalization of Reading for Communicative Ability and Integrated Language Learning 

Young Mee Kim︱Korea Science Academy of KAIST 

HKICEPS-6131 

Two Meanings of Courage in Michael Foucault’s Fearless Speech and in The Analects of 

Confucius 

Verena Xiwen Zhang︱Tunghai University 

Society (1) & Culture 

Thursday, December 15, 2016 16:20-17:20 Pearl B 

Session Chair: 

HKICEPS-6049 

Constructing Identity with Gayspeaking on Facebook 

Bethany Marie Cabantac Lumabi︱Adamson University 

HKICEPS-6331 

Information Systems Job Trend in the United States 

Zachary Wong︱Sonoma State University 

HKICEPS-6333 

The Implementation of the Integrated Marketing Communication Tool in Provoking 

Numbers of Entrepreneur on the Project Participation for the Multi-Functioning Water 

Heat Solar Energy System 

Pattarika Maneepun︱Maejo University 

APCBSS-572 
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The Effects Remittances Have on Kinship Ties in Urban Philippines 

Bryan W. Rich︱Palawan State University 

Education (6) 

Friday, December 16, 2016 08:50-10:20 Pearl A 

Session Chair: 

HKICEPS-6273 

Influence of Culture of Quality to Teachers’ Perception on School Effectiveness, School 

Climate and Collective Efficacy 

Nilda Wines Balsicas︱St. Dominic College of Asia 

Rosalina M. Makalintal︱La Consolacion College Manila 

Jennefer Yap Yap︱St. Dominic College of Asia 

HKICEPS-6041 

Learning Environment of Self-Directed Learning on Web-Based Instruction for Creative 

Thinking Development 

Boonjira Wongpa︱Kasetsart University 

Sasichaai Tanamai︱Kasetsart University 

HKICEPS-6045 

Learning Environment Imagineering Approach on Web Based Instruction for Creative 

Thinking Development 

Punrumpa Yingheng︱Kasetsart University 

Sasichaai Tanamai︱Kasetsart University 

HKICEPS-6048 

Task-Based Dictation: A Means of Improving the Language Proficiency of College Students 

Bethany Marie Cabantac Lumabi︱Adamson University 

HKICEPS-6060 

Career Planning Activities with Hearing-Impaired University Students: Preparing Job 

Application Portfolio 

Zehranur Kaya︱Anadolu University 

Meltem Ö  zten Anay︱Anadolu University 

Güzin Karasu︱Anadolu University 

Gökçen Abalı︱Anadolu University 

HKICEPS-6061 

On Environmental Discourse and Phenomenology in Doctoral Research in Architecture in 

Turkey 

Ulku Ozten︱Eskisehir Osmangazi University 

Hakan Anay︱Eskisehir Osmangazi University 

Meltem Ozten Anay︱Anadolu University 



第 43 頁 

Yigit Acar︱Middle East Technical University 

Economics & Finance 

Friday, December 16, 2016 08:50-10:20 Pearl B 

Session Chair: 

APCBSS-565 

Model Analysis Zakat Productive Fund Management in Mustahik Empowerment (Case 

Study: Rumah Amal Salman ITB and DPU Daarut Tauhid, Bandung, Indonesia) 

Gina Noviana Yuniar︱Padjadjaran University 

Hani Hanifah︱Padjadjaran University 

Bagdja Muljarijadi︱Padjadjaran University 

APCBSS-616 

Dependency on Imported Oil and Its Effects on Current Account Balance of Developing 

Countries: The Case of Turkey 

Talha Yalta︱TOBB University of Economics and Technology 

Yasemin Yalta︱Hacettepe University 

APCBSS-617 

The Time Varying Nature of the Trade Elasticities in China 

Yasemin Yalta︱Hacettepe University 

APCBSS-620 

Time Series Forecasting of Tourist Arrival in Singapore 

Tan Khay Boon︱Singapore Institute of Management Global Education 

APCBSS-576 

Valuation of Reverse Mortgage Loan with Bequest Motives in Korea 

Yoonkyung Yuh︱Ewha Womans University 

Electrical and Electronic Engineering 

Friday, December 16, 2016 08:50-10:20 Jordan 

Session Chair: 

HKICEAS-4728 

Fault-Tree Analysis of Cascaded H-Bridge Inverter According to Various Switching 

Schemes 

Feel-Soon Kang︱Hanbat National University 

HKICEAS-4734 

Enhancement of Static Frequency Converter Start-up Reliability for Pumped Storage 

Power Units of Guangzhou Pumped Storage Power Station 
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Fu Kit Edward Chow︱CLP Power Hong Kong Limited 

Wei Huang︱Power Generation Company, China Southern Power Grid 

Wai Lun Wong︱CLP Power Hong Kong Limited 

EECS-20661 

Nondestructive Testing Using a Tunneling Magnetoresistance Sensor with AC Modulation 

Driving 

Takuya Yasugi︱Okayama University 

Yatsuse Majima︱Okayama University 

Kenji Sakai︱Okayama University 

Toshihiko Kiwa︱Okayama University 

Keiji Tsukada︱Okayama University 

EECS-20663 

Magnetic-Flux Leakage Testing for Backside Crack on Steel Plate by Using 

Low-Frequency Magnetic Field Vector 

Yuta Haga︱Okayama University 

Tsuyoshi Goda︱Okayama University 

Toshihiko Kiwa︱Okayama University 

Keiji Tsukada︱Okayama University 

Kenji Sakai︱Okayama University 

EECS-20665 

Measurement of Magnetic Relaxation of Magnetic Nanoparticles by Using a 

High-Temperature SQUID Magnetometer 

Yasuaki Matsunaga︱Okayama University 

Ryota Isshiki︱Okayama University 

Yuta Nakamura︱Okayama University 

Toshihiko Kiwa︱Okayama University 

Keiji Tsukada︱Okayama University 

Kenji Sakai︱Okayama University 

EECS-20674 

Development of a Bridge Circuit Type Hydrogen Sensor Using Ultra-Thin Pt Film 

Shota Inami︱Okayama University 

Kaoru Amano︱Okayama University 

Ryo Furukawa︱Okayama University 

Toshihiko Kiwa︱Okayama University 

Keiji Tsukada︱Okayama University 

Kenji Sakai︱Okayama University 

Education (7) 

Friday, December 16, 2016 10:30-12:00 Pearl A 
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Session Chair: 

HKICEPS-5784 

Psychological Approach to Decent Work: Its Measure and Managerial Implications 

Nuno Rebelo dos Santos︱Universidade de É  vora 

Leonor Pais︱University of Coimbra 

Tânia Ferraro︱University of Coimbra 

HKICEPS-6071 

Promote 21st Century Skills through Instruction and Assessment Innovation in Higher 

Education: The Case Analysis of an Undergraduate Microbiology Course 

Youyan Nie︱Nanyang Technological University 

Jun Zheng︱University of Macau 

HKICEPS-6092 

Elements of MMORPGs Environment Affecting Skills Development of Players 

Chatchai Puangplub︱Kasetsart University 

Sasichai Tanamai︱Kasetsart University 

Watsatree Diteeyont︱Kasetsart University 

HKICEPS-6101 

Learning on MOOC Environment Design 

Nilrumpai Pattaranont︱Kasetsart University 

Sasichaai Tanamai︱Kasetsart University 

HKICEPS-6109 

The Role of Three-Dimensional Printed Models of Skull in Anatomy Education: A 

Randomized Controlled Trail 

Shi Chen︱Peking Union Medical College Hospital (PUMCH), Chinese Academe of Medical 

Sciences & Peking Union Medical College (CAMS & PUMC) 

Zhouxian Pan︱Peking Union Medical College Hospital (PUMCH), Chinese Academe of 

Medical Sciences & Peking Union Medical College (CAMS & PUMC) 

Yanyan Wu︱Peking Union Medical College Hospital (PUMCH), Chinese Academe of Medical 

Sciences & Peking Union Medical College (CAMS & PUMC) 

Zhaoqi Gu︱Peking Union Medical College Hospital (PUMCH), Chinese Academe of Medical 

Sciences & Peking Union Medical College (CAMS & PUMC) 

Man Li︱Peking Union Medical College Hospital (PUMCH), Chinese Academe of Medical 

Sciences & Peking Union Medical College (CAMS & PUMC) 

Ze Liang︱Peking Union Medical College Hospital (PUMCH), Chinese Academe of Medical 

Sciences & Peking Union Medical College (CAMS & PUMC) 

Huijuan Zhu︱Peking Union Medical College Hospital (PUMCH), Chinese Academe of Medical 

Sciences & Peking Union Medical College (CAMS & PUMC) 

Yong Yao︱Peking Union Medical College Hospital (PUMCH), Chinese Academe of Medical 

Sciences & Peking Union Medical College (CAMS & PUMC) 
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Wuyang Shui︱Beijing Normal University 

Zhen Shen︱Chinese Academy of Sciences (CASIA) 

Jun Zhao︱Peking Union Medical College Hospital (PUMCH), Chinese Academe of Medical 

Sciences & Peking Union Medical College (CAMS & PUMC) 

Hui Pan︱Peking Union Medical College Hospital (PUMCH), Chinese Academe of Medical 

Sciences & Peking Union Medical College (CAMS & PUMC) 

HKICEPS-6214 

Preparing Students for Professional Practice: Incorporating Industry-Aligned 

Work-Integrated and Situated Learning Practices into Media Communication Curricula. 

Rod McCulloch︱University of the Sunshine Coast 

Business & Management 

Friday, December 16, 2016 10:30-12:00 Pearl B 

Session Chair: 

APCBSS-615 

The Usage of Accounting Software Package for Study in Bachelor of Accountancy Program 

Thamonwan Pomsanam︱Vongchavalitkul University 

APCBSS-619 

The Relationship between Earnings, Cash Flows and Dividend Yield: Evidence from SET 

High Dividend of Companies Listed on the Stock Exchange of Thailand. 

Sunanta Pasalao︱Vongchavalitkul University 

APCBSS-549 

The Effects of Person-Organization Fit on Identification: Focusing on Cross-Level Analysis 

Yongsun Chang︱Chosun University 

Jingjing Li︱Chosun University 

APCBSS-577 

Antecedents of Consumers’ Loyalty toward the Retailers: The Role of Asset Specificity 

Min-Chieh Chuang︱Tunghai University 

APCBSS-618 

The Thai Tourist’s Satisfactions to Travel at Wat Sala Loi, Nakhon Ratchasima Province 

Nalinthip Ngoensoongnoen︱Vongchavalitkul University 

Civil Engineering & Material Science and Engineering & 

Mechanical Engineering 

Friday, December 16, 2016 10:30-12:00 Jordan 
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Session Chair: 

HKICEAS-4442 

Soil’s Pore Size Distribution Modelling by Means of Multimodal Statistical Distributions 

Luan Carlos de Sena Monteiro Ozelim︱University of Brasília 

André Luís Brasil Cavalcante︱University of Brasília 

HKICEAS-4570 

Cointegrated and Heteroskedastic Properties of the Time Series of Monthly Earthquake 

Numbers in the Three Eastern Coast Counties of Taiwan 

Ko-Ming Ni︱Ling Tung University 

HKICEAS-4745 

A Preliminary Study on Analyzing Risks of Introducing BIM in Building Administration in 

Taiwan 

Mei-Fang Huang︱National Central University 

Han-Hsiang Wang︱National Central University 

HKICEAS-4543 

Facile Approach to Prepare Kesterite CZTSSe Nanotubes via a Solvothermal Technique 

Lin-Jer Chen︱National Cheng Kung University 

HKICEAS-4585 

The Parametric Analysis in Fabrication of Tungsten Carbide Alloy Rod by Electrochemical 

Machining 

Lih-Wu Hourng︱National Central University 

Qing-Huang Zhao︱National Central University 

Zhi-Wen Fan︱Metal Industries Research and Development Centre 

Chin-Wei Liu︱Metal Industries Research and Development Centre 

HKICEAS-4722 

Infrared Signature Characteristic of Exhaust Plume from a Small Scale Engine 

Bonchan Gu︱Korea Advanced Institute of Science and Technology 

Seung Wook Baek︱Korea Advanced Institute of Science and Technology 

Hyunwook Jaegal︱Korea Advanced Institute of Science and Technology 

Won Cheol Kim︱Agency for Defense Development 

Education (8) 

Friday, December 16, 2016 13:00-14:30 Pearl A 

Session Chair: 

HKICEPS-6115 

Designing Physical Learning Environments of a Digital Classroom 

Paiboon Nasumran︱Kasetsart University 
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Sasichaai Tanamai︱Kasetsart University 

HKICEPS-6120 

An Investigation on the Use of English Medium Instruction in Teaching Chinese as a 

Foreign Language 

Ping Xu︱Assumption University 

HKICEPS-6126 

A Reflective Practice of Improving Student Teachers’ Abilities in Conducting PE in CLIL 

through an Overseas Teaching Project 

Takayuki Shishido︱Osaka Kyoiku University 

Kazuko Kashiwagi︱Osaka Kyoiku University 

Sakiko Matsuo︱Osaka Kyoiku University 

Tetsuo Kida︱Osaka Kyoiku University 

HKICEPS-6143 

The Impact of Innovation Climate on Organizational Effectiveness 

Jodie Claire Aquino Ngo︱University of Asia and the Pacific 

HKICEPS-6393 

Teaching Students the Skills of Referencing Sources: Cite It! 

Anna Woodrow︱John Abbott College 

APCBSS-613 

Pesantren (Islamic Boarding School) in Indonesia: Developing Gender Equality in 

Patriarchy Planet 
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Abstract 

A back propagation neural network (BPNN) is applied to determine the deposition rate of a 

roll-to-roll magnetron sputtering system in real time. Because the transmittance spectra of thin films 

are highly related to their thicknesses, the spectrum is a function of the thickness. Thus, determining 

deposited thickness through the functions is possible. However, these functions are not simple 

one-to-one functions; solving the inverse function to find thicknesses from spectra is difficult. 

Therefore, BPNNs are introduced to build approximate functions of spectra and output thicknesses. 

They are trained with various spectra which correspond to different film thicknesses, and will have 

abilities to estimate thicknesses of thin films. In this study, the estimation error of BPNNs was less 

than 0.6%. The results of low error and real-time response make BPNNs be a potential method for 

monitoring a deposition process.  

 

Keywords: Deposition Rate, Magnetron Sputtering, Neural Networks 

 

1. Introduction 

For manufacturing optical thin films, the control of thicknesses is essential because their optical 

properties highly depend on the thicknesses. Thus, monitoring and stabilizing the manufacturing 

process are the key points of producing high quality thin films. In this study, back propagation 

neural networks (BPNNs) are introduced to monitor the deposition rate of a roll-to-roll sputtering 

system, which was designed for producing optical thin films. 

 

In order to maintain the deposition rate of sputtering, frequent measuring is necessary. In general, 

measuring the deposition rate of a roll-to-roll sputtering system is to attach a piece of silicon wafer 

or other substrates in the chamber and then measure the thickness of the deposited film after 

sputtering. Some methods are applied for determining thicknesses such as using Alpha-Step by 

mechanical approach directly or fitting the optical properties by software like FilmTek and Essential 

Macleod to estimate the thicknesses indirectly. However, all the methods require breaking the 

manufacturing process to take out the deposited substrates. They are not only time-consuming but 

also change the environment of manufacturing. 
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Optical emission spectroscopy (OES) provides another method to monitor the stability of deposition. 

Unlike the methods mentioned above, it monitors the intensity of particular plasma species in real 

time [1]. In other words, it monitors the density of a particular ion to identify the stability of 

deposition rate immediately by supposing that they are related to each other. Deposition rate, 

however, depends on not only ion densities but also various sputtering conditions such as vacuum 

pressure, temperature and energy of charged particles [2]. Monitoring the stability of deposition by 

OES is limited. 

 

According to the optical properties highly depending on the thickness of thin films, transmittance 

spectra imply the thicknesses. Nevertheless, the transmittance spectra of thin films are complex. 

Only considering the light absorptions of the materials is not sufficient. Interferences of films are 

also considerable. In other words, the transmittance of thin films depends on their optical constants, 

i.e. the refraction index and the extinction coefficient [3]. 

 

Fitting thicknesses from the transmittance spectra via using optical equations is an option, and Lee 

et al. have used admittance diagram to find thickness excellently [4,5]. However, BPNNs provide 

another choice to find the thickness without applying optical equations. Shown in Fig. 1 is a typical 

feedforward neural network with two hidden layers, and the corresponding function is described as 

. (1) 

Where x and y are the values of input and output respectively, σ is the activation function of 

neurons in hidden layers, β is bias value of hidden neurons, and w, v are weights for output and 

hidden layers respectively [6]. 

 

Fig. 1: A typical feedforward neural network with two hidden layers. 

 

By adjusting w, v and β, the neural network has the potential to simulate any continuous function, 

and the back propagation method is used for finding these parameters. Thus, BPNNs were 

introduced to build an approximate function of spectrum because that thickness has some kind of 

relation with transmittance. In this study, various transmittance spectra of different thicknesses were 
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used to train BPNNs, and then these BPNNs had ability to estimate thicknesses from transmittance 

spectra. These BPNNs were also applied to measuring the sputtering deposition rate at different 

plasma power and gas flows. 

 

2. Methods 

The experimental system is a roll-to-roll magnetron sputtering system with a balanced deuterium 

halogen source (DH-2000-BAL), a spectra monitor and process control system (EMICON MC) 

which detection range is 200 - 1100 nm with 1.4 nm resolution, and a computer that analyzed the 

transmittance spectra to estimate the deposited thicknesses in real time by running BPNNs. Fig. 2 

shows the layout of the system. 

 

Fig. 2: The roll-to-roll magnetron sputtering and monitoring system. 

 

The target and substrate used here were silver (Ag) and polyethylene terephthalate (PET). EMICON 

MC took transmittance spectra and sent to the computer every 100 ms. The pulsed DC power of 350 

kHz was applied to the magnetron cathode from 734 to 1227 W, and the mass flow controller for the 

system controlled the flow rate of argon (Ar) from 100 to 500 sccm and hydrogen (H2) at 12 sccm. 

The background pressure of the chamber was 5.5×10-6 torr, and the process pressure was around 

3×10-3 torr. 

The Artificial Neural Network (ANN) used in this experiment was a BPNN, one kind of supervised 

neural network, and Levenberg—Marquardt (LM) algorithm was applied for the learning method. 

Fig. 3 illustrates the architecture of the BPNN. There were one input layer, one or two hidden layers, 

and one output layer. The input layer accepted a transmittance spectrum whose wavelength range 

was from 320 nm to 1000 nm and the output layer gave us the estimated thickness of the Ag thin 

film. The activation function of neurons placed in hidden layers was sigmoid and in output layer 

was linear. 
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Fig. 3: Architecture of the ANN. The input set {xi} and the output d represent the transmittance 

spectrum and film thickness respectively. 

 

The BPNN played as a function of a spectrum, and thickness d could be found through this 

function. 

.              (2) 

Where the set {xi} means transmittance a spectrum and the element xi represents a transmittance at 

specified wavelength. 

 

3. Results 

To train the BPNNs, various transmittance spectra corresponding different thicknesses of Ag films 

are necessary. The spectra and thicknesses are the input and learning target for the BPNNs 

respectively. The training spectra were prepared from transmittance spectra of thin films that were 

deposited on PET at different substrate speed with constant deposition rate. In a roll-to-roll system, 

the deposition rate is defined as deposited thickness at unit substrate speed, so the thicknesses can 

be described as the following equation. 

.      (3) 

In this study, 21 groups of spectra were taken, in which 16 groups were used for training and five 

groups for verifying. Each group presented one thickness and contained 15 transmittance spectra 

that would be averaged as input data (as {xi} in Eq. 2) for the BPNNs. 

 

In order to find out a suitable architecture of the BPNN, six different architectures were tested. They 

were one hidden layer or two hidden layers, and each hidden layer contained 5, 10, or 20 neurons. 

These BPNNs were trained via training data at first, and then verified via verifying data. The results 

are shown in Table 1 and Table 2. 

 

Table 1: The training and verifying results of single hidden layer architectures. 

Wavelength 

Range [nm] 
Interval [nm] 

Number of 

Input Neurons 

Number of Hidden 

Neurons 

Training 

Erroravg 

Verifying 

Erroravg 

320 - 1000 5 137 
5 0.19% 0.68% 

10 0.18% 0.53% 
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20 0.14% 0.52% 

 

Table 2: The training and verifying results of two hidden layers architectures. 

Wavelength 

Range [nm] 
Interval [nm] 

Number of 

Input Neurons 

Number of Hidden 

Neurons Training 

Erroravg 

Verifying 

Erroravg 
1

st
 Layer 2

nd
 Layer 

320 - 1000 5 137 

5 5 0.22% 0.99% 

10 10 0.12% 0.81% 

20 20 0.14% 0.67% 

 

The average error is defined as 

.         (4) 

Where Ti and Oi represent the thickness which was the target for learning and the output of the i-th 

group respectively. 

 

According to the result, the errors of these architectures were all less than 1%, thus the 

performances of them were remarkable. The best architecture among them was the one which had 

one hidden layer with 20 neutrons, and was chosen for the following experiments. Table 3 and Table 

4 show the training and verifying details of this architecture respectively. 

 

Table 3: The training details of the architecture which had one hidden layer with 20 neurons. 

Substrate Speed [m/min] Thickness [nm] 
ANN Output Thickness 

[nm] 
Error 

1.0 22.39 22.38425117 0.026% 

1.2 18.65833 18.658831 0.003% 

1.4 15.99286 15.9947084 0.012% 

1.6 13.99375 13.9931316 0.004% 

1.8 12.43889 12.43678051 0.017% 

2.0 11.195 11.1896432 0.048% 

2.2 10.17727 10.18035404 0.030% 

2.4 9.329167 9.326688334 0.027% 

2.6 8.611538 8.607285 0.049% 

2.8 7.996429 7.99294972 0.044% 

3.0 7.463333 7.4620964 0.017% 

3.2 6.996875 6.989238 0.109% 

3.4 6.585294 6.577810449 0.114% 

3.6 6.219444 6.213149926 0.101% 
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3.8 5.892105 5.895309 0.054% 

4.0 5.5975 5.602231584 0.085% 

 

Table 4: The verifying details of the architecture which had one hidden layer with 20 neurons. 

Substrate Speed [m/min] Thickness [nm] 
ANN Output Thickness 

[nm] 
Error 

1.1 20.3545 20.35804 0.015% 

1.3 17.2231 17.19445 0.166% 

1.5 14.9267 14.98108 0.362% 

1.7 13.1706 13.21534 0.337% 

1.9 11.7842 11.8494322 0.555% 

 

The error in Table 3 and Table 4 is defined as 

.            (5) 

T and O represent values of the thickness and the BPNN output respectively. 

When a BPNN was fully trained, it was applied to estimate the thicknesses of films in the sputtering 

system, and the deposition rate could be also monitored in real time since the substrate speed was 

controlled. 

In the following experiment, an application of the BPNN was demonstrated by monitoring the 

deposition rate while changing the sputtering conditions. The deposition rate of a sputtering system 

is influenced by sputtering conditions such as intensity of plasma and pressure of a chamber [7]. If 

we could determine the dependence of deposition rate on sputtering conditions, we could stabilize 

the film growth by adjusting sputtering conditions. However, the dependence is not identical in 

various sputtering systems; it is related to the design of a system. Rapid finding of the relationship 

will be valuable for deposition process. Hence, we applied a BPNN trained previously to 

monitoring the deposition rate while changing the power input and Ar flow. Table 5 reveals the 

result. Fig. 4 and Fig. 5 indicate the deposition rate as a function of power input and Ar flow. It is 

significant to note that the table contains 99 data of measuring thicknesses of thin films, and all of 

them were measured continuously without breaking the vacuum to take the samples out from the 

chamber. Each datum only consumed few milliseconds for determination. 

 

Table 5: The deposition rate of the roll-to-roll magnetron sputter at various power input and Ar flow. 

Deposition rate 

[nm·m/min] 

Ar Flow [sccm] 

100 150 200 250 300 350 400 450 500 

Power [W] 

734 15.9871 15.9696 15.9945 15.9908 16.0136 15.8713 15.8733 15.3633 14.8184 

783 16.9935 17.2272 17.2332 17.3119 17.3431 17.2962 17.2902 16.8094 16.1926 

832 17.9789 18.3512 18.3697 18.4326 18.5270 18.5113 18.5313 18.1092 17.5236 

882 19.0224 19.4247 19.5192 19.5818 19.6949 19.6459 19.7247 19.3346 18.8261 
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933 20.0906 20.5308 20.6174 20.6681 20.7695 20.8336 20.9064 20.5153 20.0965 

980 21.0839 21.5848 21.6314 21.7691 21.8735 21.9446 22.0039 21.7209 21.2826 

1028 22.0785 22.6387 22.7258 22.8535 22.9771 23.0057 23.0633 22.7719 22.4443 

1077 23.0880 23.7282 23.7946 23.9207 24.0693 24.1024 24.1078 23.7952 23.4812 

1126 24.0962 24.8505 24.8612 24.9783 25.1558 25.1847 25.1961 24.8941 24.6005 

1176 25.1654 25.7857 25.9077 26.0882 26.1854 26.2708 26.3328 25.9658 25.6447 

1227 26.2062 26.8797 27.0502 27.1182 27.2598 27.3347 27.3455 27.0702 26.7323 

 

 

Fig. 4: The deposition rate as a function of power input and Ar flow. These data were all measured 

in real time by the BPNN. 

 

(a) 

 

(b) 

 

Fig. 5: (a) The deposition rate versus power input. (b) The deposition rate versus Ar flow. 

 

4. Conclusion 

There are several advantages to determine the deposition rate of a roll-to-roll sputtering system by 

using BPNN. BPNN is a quick and real-time approach, and avoids intervening in deposition 

processes. These features are valuable for monitoring sputtering systems to stabilize manufacturing 

processes when connecting to feed-back controllers. It is especially suitable for monitoring optical 
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thin film growth as measuring optical properties directly. 
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(四) 本次會議海報發表之論文內容 

 


