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ʀ¡ł»Č¹ǒǷŧfĝ�,@Čhƹ?�òǭɿɪǔƬȌ�Ǵ�Șƾ士ƲȥČhƹÓ

Ȑ	ŷ«ĳ今ǔɼ	、ŔûhƹƸǡƍȩ�ƍ也�ɵ˸��ʷɨÔŋČ 3KƸȅ	Ƿŧǭɿɪ

ǔ引Ǵĳ��İʟ���¢°Ů，ƤɪǔĿˤʀʡ	ĠĳbȗŖɏČƽ�Å�ǕɆƼƒŏɠ�

ȕŏɠɨ�ƒʰˡǹ»ǈ	d上>ǷŧL�Ŝɰȍ�üi�§�dČƸǡ°ŮǢ"Ìƾ�P

įƸǡ�Ţ�şɟ�ŢɨĤɟ�Ţ	ĽčƪÚi<士öa（	ʶŮʶ�Ɵhƹȿƃ	Pį士

[��Ţ�"t�ɪKǹʀʡɩȔ�ȕɞ�ɟƷ�ŢqVǕɆƼƒǌǛʶŮ，ƤhƹʟƧȿ

ƃ	Pį士[ċɑ�ʋƒƶ�ŐǟȌħǹ�d上>�ālğfû[˿Ĵ今ǔɼɎƸ'	÷ɩ

Ȕ(Ƹǡ°Ůʀʡ	eÝÂV¦Ļȹɼǭɿɪǔ�ʀʡÚi� 

ˤː��ǭɿɪǔ�°ŮǢ"�Ƽƒŏɠ�ȕŏɠ��ʀʡ 
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Abstract 
 

The advance of digital technology is driving today's manufacturing to become smarter. 

However, the environment of the traditional plants, especially forging plants, is hot, noisy, dirty, 

and quite dangerous and therefore it is really a challenge to deploy a digital solution in such 

conditions. In order to improve the above addressed constraints, based on mobile devices and cloud 

computing a real-time shop-floor tracking system for machinery manufacturing is proposed. The 

newly designed system is a lightweight, easy-to-use, and low-cost solution especially for forging 

plants. It collects all production related information, such as machine ID, workers, manufacturing 

orders, and quantities anytime, anywhere through mobile phones or pads. With all this real-time 

data, a manufacturing war room service is also provided. Managers can identify the status of each 

machine and find out the overall equipment effectiveness. Managers can also track the status of 

each order and yield rate. The results of this thesis are currently being implemented in a forging 

factory in Taiwan. The collected data of the plant can be further used for big data analysis. 

 

Keywords: smart manufacturing, real-time tracking, mobile computing, cloud computing, big data 

  



v 

	

ɫˋ 


±@�ľ±Ò�Ļ�ʬ�&ôF�ɨÿ5p�&ĚF�Ș&ǄF��Į

ʞưƭČƄȽ	�ĳ�,ǜ、iČ�\Ƚ�ęƠȠˋĮʞưƭêôĚ�Ũ��

&ɋáȫ�Įʞ	Į:ºğòǝȣɨɀɴƙČCļ�
G�Ļˣ	VGýƤ

_��ÇʝɆǸ'	��|�óʟĀ�	�¦ğòŶ^¶�ű 	�Ũƌǽ)

ɉ才ġǫŖɏ��ˊǝȣ^	�&Ů˓Lº�ÒɳŎ˂ƂɨȶƣČŽ��ˋˋ

Ʀ	�Ļº�Ė'＋ŎČȇ��   



vi 

	

/Ť  

Ɍl已 ................................................................................................... vii 

ƽ�ǚ ɥ上 ............................................................................................ 1 

1.1 ŁËŊǬɨƒ士 ............................................................................................................... 1 

1.2 ŁËlČ ........................................................................................................................... 1 

1.3 上>Ǽɓ ........................................................................................................................... 2 

ƽ�ǚ >˨�˴ .................................................................................... 3 

2.1 Ǣ"¦ȥ ........................................................................................................................... 3 

2.2 ȕɞʽi ........................................................................................................................... 4 

ƽ�ǚ� ǭɿǢ"Ìƾǌŏ .................................................................. 6 

3.1 Ƹǡ�Ţ了ǁ ................................................................................................................... 7 

3.2 şɟ�Ţ了ǁ ................................................................................................................... 8 

3.3 Ĥɟ�Ţ了ǁ ................................................................................................................... 8 

3.4 ɟƷ�Ţ了ǁ ................................................................................................................... 9 

ƽ]ǚ űÜɯý .................................................................................. 10 

4.1 ʣ¦-Ŗ ......................................................................................................................... 11 

4.2 Ƹǡ�ŢǢ"ĸǸ-ƿ ................................................................................................. 16 

4.3 şɟ�Ţ Appʣ¦ĸǸ-ƿ ........................................................................................ 19 

4.4 Ĥɟ�Ţ Appʣ¦ĸǸ-ƿ ........................................................................................ 20 

4.5 ɟƷ�Ţ App-ƿ ........................................................................................................ 21 

ƽ+ǚ Ǽ上 .......................................................................................... 23 

Ɣ�>˨ ................................................................................................ 24 

	

  



vii 

	

Ɍl已  

Ɍ 4 - 1űÜ(ǭɿǢ"ÌƾĵɓɌ ............................................................................................. 10 

Ɍ 4 - 2Ƹǡ�Ţ APP-ŖɌ ......................................................................................................... 11 

Ɍ 4 - 3şɟ�ŢğɞþƑ-Ŗ-ƿɌ ......................................................................................... 12 

Ɍ 4 - 4şɟ�ŢğɞþƑ-Ŗ-ƿɌ ......................................................................................... 13 

Ɍ 4 - 5ɟƷ�ŢğɞþƑ-Ŗ-ƿɌ 1 ...................................................................................... 15 

Ɍ 4 - 6ɟƷ�ŢğɞþƑ-Ŗ-ƿɌ 2 ...................................................................................... 15 

Ɍ 4 - 7Úi QR CODEȌ�Ţ"âȌ/Ƈ¦ȥ ............................................................................... 16 

Ɍ 4 - 8Ɍ AɟäSâȌ	Ɍ B¶�了n了�ǌ：	Ɍ CȌ�今士¦ȥ ............................... 17 

Ɍ 4 - 9ǂN&ÎĤʀȍ ................................................................................................................. 17 

Ɍ 4 - 10`ɌĻƎ士š�ʱʢ	WɌĻƎ士ĩǤ" ................................................................... 18 

Ɍ 4 - 11Ɍ AȣɸƇŭǟ	Ɍ B引mƇŭǟ~Ē	Ɍ C引mƇŭǟȺǀȿƃ ...................... 19 

Ɍ 4 - 12Ɍ AĻƇŭǟƪ�	Ɍ BĻĩ¬~Ē	Ɍ CĻǇƷƇŭǟ¦ȥ .............................. 20 

Ɍ 4 - 13`Ɍ引m�ɼƓĿˤȿƃ	WɌĻɼƓ�士[ɘƨ .................................................... 21 

Ɍ 4 - 14Ɍ AĻĤȵ~Ē	Ɍ BĻĤȵ�ɪKȵ~Ē	Ɍ CĻȺǀhƹȿƃ ...................... 22 

Ɍ 4 - 15`ɌĻɪKȵ~Ē	WɌĻȺǀhƹȿƃ ................................................................... 23 

  



1 

	

ƽ�ǚ  ɥ上  

1.1 ŁËŊǬɨƒ士  

[˿(今ǔƹȥ、ãĕ˭N"6士ƲɪǔƹȥȳɦŬʽ一 	˳EŎȔ'�'

Ǘ�Ɠ�ɧ'�ɐ4�ơ		ņT[˿�Ɠ( 50
�ǞƒǗ	107�	�今ǔ"

ˠʽiɻĈ	�ÉÓ�"ȥ士Ʋ�ž8�ǔǅɨ~ÓǹɈǁtĽȗȯj今cɸƣ

ĕ˭(ƣ�õɨňʩõ�ɸNÚiŮČ�{õ� 

今ǔ¦ȥĬȬšĕ˭ŉŭ�Ȍ�N"ŮČȩħV2Ļʇ今�hot forging	�

ȩ今 �warm forging	。ª今�cold forging	�ǞƒǗ	107�		á'ʇ今ɪ

ǸČhƹ˄ɍ˭ûƍȩ�ƍ也ŗ(
3K�hƹƸǡ	°ɵ �˸Kitanai	�� �̫Kiken	

ɨÔŋ�Kitsui	�ǞƒǗ	107�	�ǏʂČhƹ˄ɍÚƤ今ǔɼ˥Gʀ¡4	

ƌ�ɳŎǌȰÑƜňʇČȿŭɩȔȷȰ	¨ȱ�Ŀɏ´˥�Ǵ�	今ǔɼČhƹ

?���˭ûR�ƒ4hƹ	ɳŎvʭ�"Ȍŭ×ȢƉ士Ʋ<五hƹ	ĩhƹ¶

�ɆĪ}G��Ƈŭ�ɆòǢ"¦ȥɳG�"?�Ņ已Ī}<ƒʯ�Ìƾ	ǳĆ

°Ů�ƒƁ已�今ǔ"����ÔŋČ"¦˄ɍȌ�hƹ	¸、ƍȩ�ƣy�也

ŗ6ĕ˭ŦˬǪČ&ʗȠ	�"ȜɹˆɗČǢ"ǟǳęĳN＋�IśČ¦ȥ�&

șƠǷhʲɕöɮȜČƖ˞	<ƒʯ�Ìƾ�VŽȤǶ已己ɮ	��ʞ�°ŮŅ

已ČǢ"ÌƾG六4¦ȥĸǸ�ábŎõ� 

1.2 ŁËlČ  

dŁËlČĻǷŧ�ŜǭɿǢ"ÌƾG六4Ǣ"(¦ȥĸǸ	×Ɗɏ&�(

˘Ƒ˦ĥ�Ƹǡ�Ţ�şɟ�ŢɨĤɟ�ŢǧÛ&�¦ȥ了ǁ�ǕɆɄi�ƒȷ

Ȱɨȕŏɠ Ǒ÷�ʀʡ	ÚÆ�ǻ¦ȥČȌ�ɨǶ已ǘŽƜ°ŮƮȔ×Ȍ�ȿ

ŭũ	?「ɟƷ�ŢǕɆƼƒǌǛʶŮ，ƤhƹʟƧȿƃ	Pį士[ċɑ�ʋƒ

ƶ�ŐǟȌħǹ�d上>�ālğfû[˿Ĵ今ǔɼɎƸ'	÷ɩȔ(Ƹǡ°Ů

ʀʡ	eÝÂV¦Ļȹɼǭɿɪǔ�ʀʡÚi��dŁËĵɓČɟƷȟƵ	×V

:kãeÝČŁË?�� 
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1.3 上>Ǽɓ  

d上>/Ť|2+ǚ	2Œ��� 

l ƽ�ǚĻɥ上	-ƿdŁË(ŊǬ�ƒ士ɨ＋ŎõG6ŁËlČ� 

l ƽ�ǚĻ>˨� 	˴ƊɏɨdŁËĿˤČƷ上ɨ>˨Ȍ�六ŎČ-ƿɨ

口Ʒ	P³Ǣ"Ìƾɨȕɞɪǔ� 

l ƽ�ǚɯýd上>Ƿŧ(ǭɿǢ"Ìƾ	P³Ƹǡ�Ţ�şɟ�ŢɨĤ

ɟ�Ţǹ¦ȥ了ǁ� 

l ƽ]ǚ-ƿd上>÷ǧ(ǭɿǢ"Ìƾû今ǔɼ(ɎƸűÜ� 

l ƽ+ǚĻd上>Ǽ上ɨeÝǷŧ?�� 
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ƽ�ǚ  >˨�˴  

dŁË�˴Ǣ"¦ȥɨȕɞɪǔǹĿˤ?ĆGƏĻĨo�ŜǭɿǢ"Ìƾ

(Ʒ上ƚ內	公j�ŒƷ上ɨ?Ć(ŷõ	¼L今ǔɼǢ"ɳŎƣ4(ż�×ĭ

˰õČÁǾGɤĭ友ĉ�� 

 

2.1 Ǣ"¦ȥ  

ɆUȘƾƹȥ、ã�ƒ4Ǹħ&ƍČŔä	�ƸǡɟƷ?ŖƣʔlȂɟƷ�

ŀ（ɟƷ	ǋ�ɪǔƸǡȤƹhƻ�ČŻd>tǓȖŅ已hƹ(ɆǸ��ɛÊɨ

Ǚ!Ǡ	2007�	�ǏɜɟƷ?�Ĳ&Eƒ�&°Ů	ȜɹČ己ɮƶÂŤü、ã

Ƹǡ�ŢČƞąħɨ"¦őǆȍ�一˳�jûł»ČȌÅ6ɔ˹	�ȉÝȉ�Č

ƹȥʽi(�ƒʰˡ�ɜ»ǈiGŕ§�ĻǷhČ己ɮ	�G�ƒʰˡ»ǈɎƸ

hƹƸǡǢ"�ê：？	2017 �	�ťʸʰˡ»ǈ�Ǚ介ȼǹ	2017 �	ǹ�

Ǵ�	ǋ�Șƾƹȥ、ãhƹ˄ɍ&ʗ�¨ʎɨ�d�ȍČŔä	�ʇ今ǔɼ	

ƍħ�ƒ4(ȿŭɩȔ»ǈɏûƹȥ�Ðĳ&3ɎɲČ¦Ć�����d�ȍ�	

G�ƒȷȰƫǦ士[�Ţ"Jʊ�Ċŭ�ƒơLĿˤ(hƹƔʀĳX�ɜȸĆ� 

ɆU�ƒȷȰČ「­õɨȿƃüȘʯõƠǉƍł»ƹȥùûė 	̂�Șƾƹ

ȥČŷõf�ʗ�G�ƒȷȰ¦Ļ士[ǌǛČhƹɟƷ"à�Ǵ�	ɆUɂ9Ł

ËƩƂ�ƒȷȰ�hƹʎɼ¿ɔČÏ�ɨʽi�ȴ及Ȓ�2009�	Ǽ�ǳʎťʸ

ʰˡ(RFID)ȷȰ6ǌǛČ�ƒɘƨ6ɣɁǐƃ	ĨɓĦ/�ƒ士[ɟƷÌƾG6

ĨoĦ/：¡˄ɍ	公G°Ůƈ˚öǣ¼士[(Ħ/Ŀˤ：¡˓ö�ú¡Ȱ�Ǚ

>Ǳǹ�2006	̔ i SOAP(simple object access protocol)»ǈȏǷɀa[ɱɞɘƨ

Ìƾ	Ǽ�ǳʎˮ一ʜÄ。ǳʎɣɁ PDA �ƒȷȰ	ɎɲĨɓ�Ŝɀa[�ɀ

ɬÐDŠ˴Ìƾ�{(口��ɱɞɘƨÌƾ� 

Ǵ��Œ�ƒȷȰµǼ��Ȗʰˡ»ǈ	ʞ��dɂƍ	ɏû今ǔɼ�ÐȌ

�ė元ɂ§	ıɳŎÂaɶČȸÈ?ű� 
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2.2 ȕɞʽi  

ĻĝÚ[˿'!xȥàǛ˛ĥ×ˏ�"ȥ 4.0Čȑķ	ɆUxȥòòǘȤÀ

��ȍĕ切ˌȈǋ�Ɏ˼ǌǛ�¤þʜǹ	�ɳŎđȆŮȐ6��Ý�ȷ¦ȥÌ

ƾ6ǎ˼þƑ	ǔ�xȥ�dɸN�ʶȀ»ǈ十ĢǷŧ	ȕɞ»ǈʫƅ	ʺ4Ƹ

�Č凡Ɨ6þƑÌƾ	Ȯľ之Ʉ�d�ǌǛɳÇ	Ɵ��6ǌǛČ�d˛ȝãȕ

ɞÛʽƕÒ�	ÙȬxȥ之ɄČɎɲƧć	ĬɳÇHȆ	&ȗÀ��ǻȯȆ°V

ȏ；Úi�ȕɞ4ȿƃʽiÌƾ�­û[˿'!xȥˏ�ǭŽɪǔČ�V�?ű	

&ŎÇƍɞǌǛ%Žʠ�ƍǒɄɠþƑ	YŎàǛɣɁ˄ɍ°V� 

ē�Ý	ʶȀȕɞ»ǈČ@ȡ�人	ɨȕɞþƑĿˤČƹȥöþƑ��ǏĐ

ʇ二Čơƒ�十ĢǷŧ�ȕɞĿˤŁËEŎ2Ļ�˦��1	a[ǌŏ。ʀʡ|

Øĵɓ��2	ȿȨ2Ɖ。ɟƷ��3	ȣČƕȥ了�。ʽi (Esmaeilian et al., 2016)�

a[ǌŏ。ʀʡ|ØĵɓEŎĻ IT Ìƾɨȿŭ口�a[	áˤː»ǈEŎ��

ɜ2˦��1	�ſ»ǈ��2	ȿȨȠĎ。�，»ǈ��3	ȿȨ。ƹŽČȁ中4

。þƑ»ǈ��4	þƑ˄ɍĨȰɨɟƷ»ǈ��5	þƑ˄ɍɄ�»ǈ��6	þ

Ƒ˄ɍɡ�Ȅ£»ǈ��7	�{。」Ɲ»ǈ��8	�士*ƒ»ǈ��9	ȿƃɪ

ǔ»ǈ。�10	ʽiƛ�»ǈ (Zhang et al., 2014)�Zhang et al (2014) ǧL口Ŝ

ƹĤƹĤhëȋǯ(ȕɞþƑǧÛď (cloud service provider, CSP) ɨȕɞþƑ

ɳÇď (cloud service demander, CSD) ʽia[�Hueng et al (2013)ǧL�'!

xȥȕɞɪǔþƑa[Čĵɓ� 

ÙʡŇƘƘţʃȪɨ»ǈŁË％(NIST)Č：Ȳ(Mell and Grance, 2009)	�Ŝ

àǛƍŬþƑČȕɞa[	Pį�~+�ŷ˓�(1)ÙʡɳÇʶʱþƑ(On-demand 

self-service)�ŵȆďVÙÚiɳÇ��，iȕɞþƑ�(2)ɻĈČɣɁ�，?�

(Broad network access)�÷ǧÛ(ȕɞþƑ	戶ǃɞǌǛVGʶŮ�，�(3)|Ø

ȿȨ�(Resource pooling)�Ȟ口÷�ȕɞȿȨ	ȕɞÛʽƕǕɆ�Ź;了�(Multi-

tenancy)þƑÚiď	×ÙʡÚiďŎÇĮĺɎ˼6ȁ中ȿȨ�(4)¹ǒDɽõČ

¨ȱ手Ĺħ(Rapid elasticity)��ʽÚiďɳÇ˹Â	ɽõD¹ǒ�ʔ口ȿȨǊ了

�!�(5)ȍ4þƑ(Measured service)�÷�ȕɞþƑĽɳȍ4	PįŏȆ��，
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ƨä�ȿȨʺ4ǹ	G八」ȿȨÚiVǉɘǲɨƨä	ĻÛʽď。ŵȆď分?ǧ

ÛǕý4þƑÚiȿƃ�ƥ�Œȕɞa[Čŷ˓'VGŀL	ȘƾČɣɁʽiþ

Ƒ	$Ǔɖ˛ĥĻȕɞ4�ȁ中46�ƒ4	ǧÛÚiďÂ?「�Âɽõ�Â{

ŖČþƑ了�� 

� �   
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ƽ�ǚ� ǭɿǢ"Ìƾǌŏ  

jû今ǔɼ˭û 3K¦ȥ˄ɍ	¦ȥŢ˼�ǞƒƝħƍ	˄ ɍƍȩ�Ȇ�Ŵ	

��下�Ǣ"ǹęNŚ¦ȥȤɸNŢ"切^Č"¦őǆ	̔ ʞ�ʀ¡ł»Ȍ�h

ƹƸǡʀʡɩȔ	×Ș�ȕɞþƑÌƾ�Ǵ�今ǔƸǡ¨ȱ´˥	�^今ǔɼ˭

ûȘƒƹȥ'Č'!xȥ	{�ƒ4ČɘƨȷȰɏû今ǔɼ�Ðĳ�ǻɆ�Čȿ

d=L����Š˴Ŭƶɨ�d�ȍČƳt�	ʞ��ƒŏɠG六4�ŢǢ"¦

ȥ	ĳ�Ŝʗ�今ǔɼhƹ(¾ƀ?ű� 

jû今ǔɼ(ĊŭƮiʐ又˶ȷɃ	ÆŜʐ又˶'µ��ƢɟäS¦ĻĊŭ

ɟƷ(i�dŁËǧL(ǭɿǢ"Ìƾ�ȍ六4Ǣ"ǟČȜɹ¦ȥ	GƼƒǌǛ

ƫǦJĒŢ"Ò2�士[�ɟäS(�ɤƳʊ	�ƒơLɏʽŢ"Ò2�ɏʽ士

[ɨɟäS力ȵ(Ǣ"了ǁ�}ȯj士ʜ�˷，今士ǌǛ� PLC (ʀȍ	°Ů

Ț�ȕɞȿŭũ� 

dŁË÷ǧ(今ǔɼǭɿǢ"ÌƾGŢ"Ò22�&�(Ǣ"¦ȥ了ǁ	P

³Ƹǡ�Ţ�şɟ�ŢɨĤɟ�Ţ��Ɍ 3 - 1�˦�Ţ¦ȥĵɓɌ÷m	G�

�!ȮƟƊɏ�Ǣ"了ǁȌ�ĸǸ¦ȥ(ǀǗ-ƿ� 

	

Ɍ 3 - 1 �˦�Ţ¦ȥĵɓɌ  
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3.1 Ƹǡ�Ţ了ǁ  

Ƹǡ�ŢřzƫǦ士[(Jʊ�JĒ�#Ò2(JʊɨɟäS(JʊGƱƒ

士[âȌ/Ƈ¦ȥ�Ţ"âȌ/Ƈ¦ȥɨɟäSâȌ/Ƈ¦ȥĪ�ƪȀ°ƱƒǭɿǢ

"Ìƾ	ŲʡáɪǸ¦ȥ2«Ʊƒ&�(Ǣ"¦ȥ	�今士ǟɟǢ"¦ȥ�今士

分ɟǢ"¦ȥ�ʇ今Ǣ"¦ȥǹ�Ō士[Ȍ�ę"¦ŮȐĠȤȌ�士[ɤ˱¦ȥ

öƎ士Ǥ士¦ȥ	Ǥ士ĪĠ�ãǢ"¦ȥ'�ǀǗǢ"¦ȥ²Ƹ��� 

A. 今士ǟɟǢ"¦ȥɄ¦?�Ļ公jʰˡþƑ士ʜ�G一Ɋʰˡ?�˷， PLC

ŏʀʜ	ȯɆǟ�今cĪƹLʀȍʀ�ɨ今c�ʀN予ĪČǂ子ʀȍ��Ŝ

ɪKȵV2�ƢɟäSȌ�¦ȥ	Æ�ƢɟäSĽƥƽ�ŜɪǸ(ǖǸ«)Ȍ

�ɪǔ	���ɪKȵVŽǜ��ŮȌ�ČǖǸ«Ļ 26Ŝ���ɪKȵÆ�

ŜɪǸČ予ʀȍĻ÷�ɟäSʀȍČǂN�ǂŏʀȍČŏɠ1��1� 1 �

1� 4÷m� 

l �了�n今c���  

ǂ子ʀȍ=ȹ�ʀȍ×PLC ǂ子ʀȍ=1 × PLCǂ子ʀȍ⋯⋯⋯⋯1�  1 

l �了�n今cß��  

ǂ子ʀȍ=ȹ�ʀȍ×PLC ǂ子ʀȍ='( × PLCǂ子ʀȍ⋯⋯⋯⋯1�  2 

l �了ßn�Ĥȵǟ�ɪǸ�  

ǂ子ʀȍ=ȹ�ʀȍ*PLC ǂ子ʀ=2× PLCǂ子ʀȍ⋯⋯⋯⋯⋯1�  3 

l �了ßn�Ĥȵ三�ɪǸ�ȗ�ȍƸǡƧć	�  

ǂ子ʀȍ=ȹ�ʀȍ*PLCǂ子ʀȍ-1=1× PLCǂ子ʀȍ− 1⋯⋯⋯⋯1� 4 

B. 今士分ɟǢ"¦ȥɄ¦?�Ļ公jʰˡþƑ士ʜ�G一Ɋʰˡ?�˷， PLC

ŏʀʜ	ȯɆǟ�今cĪƹLʀȍʀ�ɨ今c�ʀN予ĪČǂ子ʀȍ���

ŮŝɼƕƊɏˤ互Ĥȵ�ǟĽĻ�ʀȍ	ȧ9Ǘ2VŽǷhʀȍ&�	�Ů

VƮi¶�分ɟäS?�ŏɠǂ子ʀȍ�ǂŏʀȍČŏɠ1��1� 5÷m�  

l �了ßn&�Ĥȵǟ�ɪǸ�ȗ�ȍƸǡƧć	�   
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ǂ子ʀȍ=ȹ�ʀȍ*PLCǂ子ʀȍ=1× PLCǂ子ʀȍ⋯⋯⋯⋯⋯1� 5 

C. Ǝ士Ǥ士¦ȥɄ¦?�ĻûǢ"¦ȥ'Ƿhu¢ɤ˱öȟ^Ƨ·	o°ûǢ

"¦ȥ'˓不Ǝ士	×ʱʢVŽČƎ士š�Ȍ��Ǣ	P³ŏǵ」ʚ�rŪ�

Ǝɇ�Ȼ了�ưÍƄʌ�了àʔ口�ŕȩ�ǩŸ�áIǹš��ƆLƎ士š�

ĪƟ七ƎǢ"¦ȥ'Čǂ子ʀȍ�&ÎĤʀȍ6ʰˡþƑ士ʜ�Ʉ¦	čã

Ƹǡ�Ţ˓不Ǥ"ȸƌƎ士ċɑ� 

3.2 şɟ�Ţ了ǁ  

şɟ�ŢřzƫǦJĒ�#Ò2( QR code GƱƒşɟ�ŢâȌ/Ƈ¦ȥ�

Ō�&ÎĤĠƱƒşɟ��&ÎĤ¦ȥɨşɟȣɸƇŭǟ¦ȥ�ǀǗ¦ȥ²Ƹ�

�� 

A. şɟ��&ÎĤ¦ȥɄ¦?�ĻûǢ"¦ȥ''ǖȌ���ȹ"¦źČ&Î

Ĥ	×Ɵ士[�Č&ÎĤʀŅ已˕Ɉ	ƸǡVŽǷhȹ"¦źČɟäS$Â

ǩ¥şɟe��&ÎĤʀ	�ŮGşɟȣɸƇŭǟ¦ȥ�Č&ÎĤʀĻE� 

B. şɟȣɸƇŭǟ¦ȥɄ¦?�ĻȣɸƇŭǟ	bȗƁ已Ĥȵ�ʀȍɨɪǸ(ǖ

Ǹ«)	×ʱȜɪKȵ�Ō&ÎĤʐ又˶ɨƸǡǢ"ɪKȵĿ�Ů	Včƪƫ

ǦɟäSJʊ	NǒȣɸƇŭǟĸǸ��^	引mƇŭǟJʊG?「Ĥɟ�

Ţƪ�Ƈŭǟ	�ŮĒmĤɟ�Ţ$ƴ˓ȹĤȵČ&ÎĤʀ� 

3.3 Ĥɟ�Ţ了ǁ  

Ĥɟ�ŢřzƫǦJĒ�#Ò2( QR code GƱƒĤɟ�ŢâȌ/Ƈ¦ȥ�

ȭǇƷ&ÎĤŮVGƱƒƇŭǟǇƷ¦ȥ� 

A. Ĥɟ�ŢƇŭǟǇƷ¦ȥɄ¦?�Ļ八ɭ&ÎĤʐ又˶/ʀȍɨşɟȣɸ(

Ƈŭǟ�ʀȍf八Ī	ȏƱ QrcodeƫǦʜƪ�Ƈŭǟ	Ēmʀȍf八D˟�

¶ƺ�ɆòƇŭǟȵŅɃǜ9�ǻȿŭ	ǜ�0ǻȿŭ�Ƹ�ƇŭǟȵŅɃ

�ǻȿŭ� 
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áI¦ȥˎPįɼƓɤ˱¦ȥiGȣɸ�力小�®ƌɼƓƴǟ��Ţɤ˱¦

ȥiGȣɸ�力小ö®ƌ�Ţƴǟ�士[ɤ˱¦ȥiGȣɸ�力小ö®ƌ士[ƴ

ǟ�ǖǸ«ɤ˱¦ȥiGȣɸ�力小ö®ƌǖǸ«ƴǟ�Ǝ士š�ɤ˱¦ȥiG

¹ǒʱʢŅ已Ǝ士š��ɟäSɤ˱¦ȥiGɃ� Excel	Ȝ�ɪKȵ�ƹĤ力

ȵ�½�ȍɨ�ǡ@ǯ	ʻ�Ů�ƒh� QRcode×N�Ēǟ	�Þ��w Excel

ǹ�ƹĤ力ȵɤ˱¦ȥiGȣɸ�力小�®ƌƹĤ力ȵƴǟ� 

3.4 ɟƷ�Ţ了ǁ  

ɟƷ�ŢɘŀɪǔƸǡʟƧȿƃ	ÕǒǥǨÆŜ士[��Ţ�Őǟ�ɪKǹ	

ĳƬȌǭɿɪǔČƽ�Å���dŁË�ŮǧÛɟƷ�Ţ°Ů士[ɘƨ�ɪKĶ

Ⱦ�ĤȵĶȾ�&ÎĤʀȍĶȾɨǢɺš�ĶȾǹþƑ	2«ɯý��� 

A. 士[ɘƨOŽĻĶŀɼƓ�士[Ʉ¦Ƨ·	P³士[lğċɑ(Ǣ"'/Ǝ士

'/ĩ士')�ʣ¦士[(Ƹǡ�Ţȿƃ(Ţ"Jȵɨ�ɝ)�Ȍ�'(ɟäSȿ

ƃ�ʋƒƶǹ� 

B. ɪKȵĶȾOŽĻ引mlğ÷�Ȍ�'ČɪKG6áɏʽȿƃ	�Ĥȵ�½

ȍʀ��ǡ@ǯɨÆ�ŜɪǸČ予ǂ子ʀȍ6予&ÎĤʀȍ� 

C. ĤȵĶȾOŽĻ引mlğ÷�Ȍ�'ČĤȵ	G6ɏʽČ÷�ɪKȵ	Ȍ�

Å引m�ɪKȵȿƃ�½ȍʀ��ǡ@ǯɨÆ�ŜɪǸČ予ǂ子ʀȍ6予&

ÎĤʀȍ�ĤȵɨɪKȵɏʽˤĞĻ�ɏ�� 

D. &ÎĤʀȍĶȾOŽĻ引m,@�士[�&�ɪKȵɏʽɪǸ�ƹhČ&

ÎĤʀȍ� 

E. Ǣɺš�ĶȾOŽĻ引mĮ：@ǯƓȐ��Ĥȵɏʽ&�Ǣɺš��Čʀ

ȍ� 
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ƽ]ǚ  űÜɯý  

Ļ˻化dŁËǧL(今ǔɼǭɿǢ"Ìƾ	dŁËG�Ȑà���ȐʧZ(

ʙ�ĕ今ǔɼĻɎ化ɏȅ	áEŎƹĤĻÉÓñ入˧�Ìƾ÷ɳ(ʙ�ĕ今ǔɈ

ǁt�É士Ó:ʾĹțɈǁt�士ƲɈǁt(¹ǒƪʹ)ǹ� 

�Ɍ 4-1÷m	dűÜ'(ǭɿǢ"ÌƾjŜ�0Ŝğɞ¦ȥ��ŜĪ[ɤ

˱¦ȥþƑ�ʰˡþƑ士ʜ�ɨȕɞǢ"ȿŭũ÷ǁ��á'Ƹǡ�Ţ App�ş

ɟ�Ţ App ɨĤɟ�Ţ App șŽ� Android a[�Ʉ�	ɟƷ�ŢÚiČ App

ĠVû Androidɨ iOS�Ʉ��Ī[ɤ˱¦ȥĠ�ȕɞG RESTful APIǧÛ�ğ

ɞ¦ȥþƑ� 

 

Ɍ 4 - 1űÜ(ǭɿǢ"ÌƾĵɓɌ 
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4.1 ʣ¦-Ŗ  

�Ɍ 4-2÷m	G�ĻƸǡ�Ţ App-Ŗɯý� 

1. Ƹ�ŮȐ/士[Jȵ/Ţ"Jȵ�Ļ戶Ƹǡ�ŢŽƴȦ�ȸlğŮȐɨĿˤȿ
ƃ	引md�ŮƓ(ŮȐ�Ǣ"ȷȰ士[âȌ(JȵɨǢ"ȷȰŢ"âȌ(

Jȵ� 

2. hƹȯɆŮȐ�ǧ工Ƹǡ¦ȥ�Ţ�ɟäSû�士[$Ȍ�(N"ŮȐ� 

3. Ȃ反ʰˡŏʀʜ�ʰˡ PLCŏʀʜʀȍ� 
4. şɟ��&ÎĤĬȎ�Ûşɟ�ŢȌ���&ÎĤ¦ȥ� 

5. 士[Ǝ士ĬȎ��Ǣ�士[lğȌ�Ǝ士ċɑ6Ǝ士š�� 
6. {Ǘ¶�ĬȎ�八ɭȹɟäS¶�N"� 

7. <ƒʯ�太¡�ƌV引mȂ反ʰˡ PLCʀ�	ˎV<ƒʯ�ʀȍ� 

8. ɟäS(ɪKȵ/Ĥȵ/ǖǸ«�引mɟäSȺǀȿƃ� 
9. ��ʀȍ/ǂ子ʀȍ�引mŏɠ1�/引m"t今c¶�(ʀȍ� 

10. ȣɸ&ÎĤʀȍȎ�ÛƸǡ¦ȥ�ŢǂN&ÎĤʀȍ�ȭʀȍʯ�己ɮŮ
ǳĆŞÁ	ɳȯjşɟ�Ţ八ɭĪ；VŞf� 

 

Ɍ 4 - 2Ƹǡ�Ţ App-ŖɌ 

	 1

	 2

6
	 4

	 5

	 8
9 

10 

7

3 
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�Ɍ 4-3÷m	G�Ļşɟ�Ţ App-Ŗɯý� 

1. �Ţ�ɝ�引mşɟ�ŢâȌ(�ɝ� 

2. Ƈŭǟ~Ē�引mşɟ�Ţ$ȣɸČƇŭǟ	�Ůǧ工��Ţ~Ē'ČƇ

ŭǟïeƼpǽĤɟ�Ţ� 

3. ȣɸƇŭǟĬȎ�Ĩo�wȣČƇŭǟ	/ŤP³Ĥȵ�ɪKȵ�&ÎĤ

ʀ�ǖǸ«� 

4. ƇŭǟȺǀȿŭ�引mĤȵ�ɪKȵ�&ÎĤʀ�ǖǸ«� 

5. ˓pi QR code�Ĥɟ�Ţ�ƴ˓ȹƇŭǟ(&ÎĤʀȍĪ	Ĥɟ�ŢÚi

Ĥɟ�Ţ AppƫǦ(G�ȟ˓p� 

6. QCƪ�ĬȎ�øƪ�Œ	�八ɭĤɟ�Ţ$�ȟ�ƇŭǟĪ	V˓不�Ĭ

Ȏ¶�Ƈŭ	×�lğ"¦'ČƇŭǟ~ĒƼƌ� 

 

Ɍ 4 - 3şɟ�ŢğɞþƑ-Ŗ-ƿɌ 

  

	 1

	 3

	 2

	 6

	 5

	 4
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�Ɍ 4-4÷m	G�ĻĤɟ�Ţ App-Ŗɯý� 

1. �Ţ�ɝ�引mĤɟ�ŢâȌ(�ɝ� 

2. ~Ē3ǩ�V3ǩƇŭǟĩ¬ƴǟɨƇŭǟ$¶�ǇƷƴǟ� 

3. Ƈŭǟ~Ē�引mĤɟ�Ţ$ƪ�ČƇŭǟ	�Ůǧ工��Ţ~Ē'ČƇ

ŭǟïeǇƷ� 

4. Ƈŭǟƪ�/ȣɸĬȎ�VGƪ�Ý�şɟ�ŢČƇŭǟöĳ��ȣɸČƇ

ŭǟ� 

5. ƇŭǟȺǀȿŭ�引mĤȵ�ɪKȵ�&ÎĤʀ�ǖǸ«	�«ûşɟ�

Ţ	ïPįǢɺš�ɨʀȍ� 

6. ŞÁƇŭǟ�Ĥɟ�Ţ�˵ŞÁÝ�şɟ�ŢČƇŭǟ	VŞfȿŭP³

&ÎĤʀȍɨǖǸ«	VX^ȣɸǢɺʀȍɨš�� 

7. ƇŭǟǇƷ¶�ĬȎ��八ɭƇŭǟ&ÎĤöǢɺĤǇƷ¶�Ī	V˓不

�ĬȎƟ�Ƈŭǟƥĩ¬~ĒƼȰ$¶�~Ē�

 
Ɍ 4 - 4şɟ�ŢğɞþƑ-Ŗ-ƿɌ 

	 1

	 3

	 2

	 7

	 6

	 5

	 4
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�Ɍ 4-5ɨɌ 4-6÷m	G�ĻɟƷ�Ţ App-Ŗɯý�  

1. ɼƓȿƃ�引mɼ/lğf�Ȍ�ČɪKʀȍ�ĤȵʀȍɨƎ士ʀȍ� 

2. 士[ɘƨ�Ķŀȭğ士[Čċɑ� 

3. ɪK/ĤȵĶȾ�ĶȾȌ�'ČɪKȵɨĤȵ� 

4. ɘƨ~Ē�引mÆŜ士[lğȿƃ	P³ċɑ大�士[�ɝ�Ȍ�'ɪK

ȵ�hƹʀȍ�ċɑ�ɝ� 

5. ɪK/Ĥȵ~Ē�ɪKȵ~Ē引mɼƓlğȌ�hƹ'ɪKȵ	Ĥȵ~Ē引

mɼƓlğȌ�hƹ'Ĥȵ� 

6. Ĥȵȿƃ�引m�Ĥȵlğ��9ʀȍČɪK�ɼƓ/Ȍ�hƹ� 

7. Ĥȵ�ɪK~Ē�ø�OŽ	Ȍ�Å引m�Ĥȵ(�Č÷�ɪKȵȿƃ� 

8. ɪKȵȺǀȿƃ�ɟƷ�ŢĻˍ©ȊɆpǍ@ǯ	û�引mĤȵ½ȍʀ6

�ǡ@ǯ� 

9. ɪǸ~Ē�引mÆŜǖǸ«Čhƹ予ʀɨ&ÎĤ予ʀ� 

 

 2

1 	 4

 3
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Ɍ 4 - 5ɟƷ�ŢğɞþƑ-Ŗ-ƿɌ 1 

 

Ɍ 4 - 6ɟƷ�ŢğɞþƑ-Ŗ-ƿɌ 2 

��Ȯd上>ƟG�ɷƧÝ-ƿdÌƾ(ÚiĸǸ� 

 

 

  

 5

 6

 7

 8

 9
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4.2 Ƹǡ�ŢǢ"ĸǸ-ƿ  

Ƹǡ�Ţ�"ğ	�Ɍ 4-7÷m	řz­iŢ"化�( QRʊâȌ(öâƇ)

Ȍ�ȹ"¦Ɠöɏʽ(士[�

 

Ɍ 4 - 7Úi QR codeȌ�Ţ"âȌ/Ƈ¦ȥ 

Ü�N"Ů	řzƟɪK QRʊâȌǢ"×¶�了n了�ǌ：Ī	「Vȏ；

Ȍ�今c¦ȥ��Ɍ 4-8÷m	dÌƾVǕɆG��ɜŏʀ?�Ȍ�ʀȍ7文� 

l ʃȪŏʀ?��<ƒʯ�ǂ子ʀȍ 

l Ȃ反ʰˡŏʀʜ?���ƒʰˡʃȪų�ŏʀʜ(ʀȍ 

l ȕɞŏʀʜ?���ƒ˷，ȕɞŏʀʜ(ǂ子ʀȍ 
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Ɍ 4 - 8Ɍ AɟäSâȌ	Ɍ B¶�了n了�ǌ：	Ɍ CȌ�今士¦ȥ 

 

�Ǣ"ǯȐ	Ƹǡ�ŢȤŲʡN"Ƹć&��ʱʢ&�Čŏʀ了�¶�ʯ

�ǂ子ʀȍ�Ō¦ȥ'ƹh&ÎĤ	�Ɍ 4-8÷m	ǕɆ
��ĬȎȣɸ&Î

Ĥʀȍ�X^	ŌǷh士[Ȍ�ǩ了��ŢrŪöáIŃǷƧ·Ů	Ĭ�Ǝ士

ĬȎ×ʱʢƎ士š��Ǝ士'Ȥ七ƎǢ"¦ȥ	ǂ子ʀȍƟ七ŮƎBŏɠ��

Ɍ 4-9÷m	ĩƎ士ǼÃĪ˓不Ǥ"	；VīǤǢ"¦ȥ�ȭȹɪK¶�N"

Ī	˓不{Ǘ¶�ĬȎ×âƇȹɪKǟ� 

 

Ɍ 4 - 9ǂN&ÎĤʀȍ 

Ɍ A Ɍ B Ɍ C 
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Ɍ 4 - 10`ɌĻƎ士š�ʱʢ	WɌĻƎ士ĩǤ" 
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4.3 şɟ�Ţ App ʣ¦ĸǸ-ƿ  

şɟ�ŢƫǦ�#Ţ"化( QR ʊƱƒşɟ�ŢþƑ�ȭşɟ�ŢȌ�"

¦Ɠ入˓�ź(&ÎĤŮ	řz�şɟ�Ţ App'˓不ȣɸƇŭǟĬȎ
+�ȣ

ɸƇŭǟ��ɆǸVǕɆ<ƒʯ�öƫəƸǡ�Ţ AppƟɪKȵ�Ĥȵ�ǖǸ«

ɨ&ÎĤʀȍ˷�×ƹhƇŭǟ�şɟ�ŢVĶȾƇŭǟ~Ē	引m$ȣɸDe

ǉĤɟ�Ţƪ�(Ƈŭǟ��Ů˓不~Ēá'�wƇŭǟ	戶Ĥɟ�ŢŰɏ&Î

Ĥ˶'ʀȍɨǵŖʀȍ×iĤɟ�Ţ Appƪ�ƇŭǟĪ	şɟ�ŢV˓不 QC$

ƪ�ĬȎ	�Ɍ 4-11÷m	ȃ凡�ǻƇŭǟ� 

 

 

Ɍ 4 - 11Ɍ AȣɸƇŭǟ	Ɍ B引mƇŭǟ~Ē	Ɍ C引mƇŭǟȺǀȿƃ 

 

  

Ɍ A Ɍ B Ɍ C 
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4.4 Ĥɟ�Ţ App ʣ¦ĸǸ-ƿ  

Ĥɟ�ŢƫǦ�#Ţ"化( QR ʊƱƒĤɟ�ŢþƑ�řz�Ĥɟ�Ţ App

řŘ˓不W�?
+�ĬȎ	VȌ�Ĥɟ�ŢƇŭǟǇƷ¦ȥ��ɆǸVǕɆ<

ƒĨoö˷，ƳʊƫǦşɟ�Ţ App ƟĿˤȿŭ˷��ƪȀ˓pşɟpƪĤȵ

ɏʽ(&ÎĤʀɨáȣɸ(Ƈŭǟ�ȿƃ	V˓不˷，ƳʊĬȎȏƱ QR codeƫ

Ǧʜƪ�Ƈŭǟ	�ŮĒm˟�¶ƺ�X^�V˓不<ƒĨoĬȎ	Ȝ�Ĥȵ�

ɪKȵ�&ÎĤʀȍ�ǖǸ«�ǢɺʀȍɨǢɺš�Ĩo�wƇŭǟ�ǜĪ�ř

Řĩ¬~Ē˓不Ƈŭǟ	Ĥɟ�Ţ�Ƹǡ¶�&ÎĤ2˦Ī˓不û App W�?

ČɌm力小ǢɺʀȍɨǢɺš�	}˓不ƇŭǟǇƷ¶�ĬȎĪ「Ɵ�Ƈŭǟ˕

ˁ	�Ɍ 4-12÷m� 

 
 
 

Ɍ 4 - 12Ɍ AĻƇŭǟƪ�	Ɍ BĻĩ¬~Ē	Ɍ CĻǇƷƇŭǟ¦ȥ 
  

Ɍ A Ɍ B Ɍ C 
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4.5 ɟƷ�Ţ App -ƿ  

ɟƷ�ŢřzȌ�Ƕ�G¶�Òw˻化	ƪȀȌ�řŘVo°ƤĎ�ɼƓ士

[hƹƧ·�V�řŘá'�ɼƓ'˓不士[ɘƨĬȎ	「VĶŀȹɼƓ÷�士

[ƓƙlğǢ"Ƨ·	ɢ大ĻǢ"'	ń大ĻǷhƎ士	ʥ大Ļĩ士'	�Ɍ 4-

13 ÷m�ŌŎĶŀɼƓȌ�ČɪKöĤȵ	V�řŘ˓不ɪK/ĤȵĶŀĬȎ	

°VĶŀĤȵ~Ē6ɪKȵ~Ē��Ĥȵ~Ē'ŽĶŀ�ǻɪKȵÙĘ�ÆȖĤ

ȵ(�	˓不á'�ĤȵVĶŀÆȖɪKȵ	ÂȌ�ÅVĶŀ�ɪKȵlğhƹ

Ƨ·	�Ɍ 4-14 ÷m��ɪKȵ~Ē'ŽĶŀ�ǻȌ�hƹ'ɪKȵ	˓不á

�VĶŀ�ɪKȵlğhƹƧ·	�Ɍ 4-15÷m� 

 

Ɍ 4 - 13`Ɍ引m�ɼƓĿˤȿƃ	WɌĻɼƓ�士[ɘƨ 
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Ɍ 4 - 14Ɍ AĻĤȵ~Ē	Ɍ BĻĤȵ�ɪKȵ~Ē	Ɍ CĻȺǀhƹȿƃ 

 

Ɍ A Ɍ B Ɍ C 
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Ɍ 4 - 15`ɌĻɪKȵ~Ē	WɌĻȺǀhƹȿƃ 

ƽ+ǚ  Ǽ上  

dǭɿǢ"Ìƾɰȍɨüi	V°Ů，ƤɪǔƸǡĿˤʀʡ	Pį士[�

�Ţ�"t�ɪKǹʀʡɩȔ�ȕɞ	ɟƷ�ŢVǕɆƼƒǌǛʶŮ，Ƥhƹ

ʟƧȿƃ	ĳdÌƾǷŧČƽ�Å��eÝƟƸǡ°Ů�ȔhƹʀʡȌ�2

）	Ƿŧ OEEɨ TEEPß�＋ŎĮʃ	G6ǜ�ʣ¦ŮȐ�őǆŮȐ�ʋƒ

ƶ�ƹŽŬƶɨÎƶ+ȖƚdĮʃ	iGå¯ɟƷ�ŢŽÙʡ�ȖʀʡɨĮʃ

Ȍ��ɅÂ��ÂˇýÈǺ�  
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