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Digital Pen and Paper; A practical Quick win for Hajj 

Automation Needs 

  لاحتيبجبثي كوسيلت سزيعت وفعبلت استخذام الورق والقلن الالكتزوً

 الأتوتت في الحج

 

 إعذاد:

 ثغبو ْبَٙ انذًصٙ د.

 ي عغخ انزتُٛخ انًجزكشح يع يششٔع ٔصاسح انصذخ

 

 انخلاصت

ٚعزجش انذظ ٔادذا يٍ أكجش انزجًعبد انجششٚخ انًٕعًٛخ فٙ انعبنى دٛش ٚجزًع يلاٍٚٛ انًغهًٍٛ يٍ 

نٛ دٔا يُبعك فشٚعخ انذحظ يًحب ٚغحزهضو يحٍ     أقؽبة انًعًٕسح فٙ أٚبو يعذٔداد عهٗ ثتعخ يجبسكخ 

 دكٕيخ انًًهكخ ٔقبدرٓب ٔ عجٓب رٕفٛش أقصٗ دسعبد انشادخ نعٕٛف انشدًٍ.

ٔٚهضو نتبدح يخزهف قؽبعبد انخذيبد انًتذيخ نهذجٛظ رٕافش ادصبئٛبد دقٛتخ رغحبعذْى عهحٗ أخحز    

عحزعذاد نهٕقبٚحخ يحٍ    ٔنزح ْهٓى نزتحذٚى أفعحم انخحذيبد ٔنلا     انتشاساد انلاصيخ فحٙ انٕقحذ انًُبعحت   

 انكٕاسس لا عًخ ا .

ٙ   انٓذف يٍ ْزا انجذش ْٕ َشش رجشثزُب فٙ اعحزعًبل ٔرؽجٛحق    فحٙ قؽحبع    انحٕسق ٔانتهحى الانكزشَٔح

انزجشثحخ   ِانخذيبد انصذٛخ فٙ يٕعًٙ انذظ انغبثتٍٛ ٔانُاش فٙ فعبنٛخ إيكبَٛخ رعًٛى َٔشش ْحز 

 ٖ.انُبعذخ نلاعزةبدح يُٓب فٙ قؽبعبد انخذيبد الأخش

رى رصًٛى ًَبرط الأٔساق الانكزشَٔٛخ ثعذ رذهٛم خؽٕاد ٔإعشاناد انعًم انًشرجؽخ ثخذيخ انًشٚط 

اصُبن صٚبسرّ نهًشاكض انؽجٛخ فٙ انذظ ثذنا يٍ الاعزتجبل ٔدزٗ اعزلايّ نهحذٔان ٔخشٔعحّ ثعحذ انعحلاط     

ٚكزجٓحب انؽجٛحت   ثذٛش ٚذبفظ عهٗ إعشاناد عٛش انعًم رارٓب ٔنكٍ يحع إيكبَٛحخ دةحظ انجٛبَحبد انزحٙ      

. ثذٛحش  ٙٔ ٛشِ يٍ انًغزخذيٍٛ عهٗ انٕسق نزذخم يجب شح انٗ قٕاعذ انجٛبَبد عجش انتهى الإنكزشَٔح 

ْٔحٕ انكزبثحخ عهحٗ    -لا ٚكهف انًغزخذو ثإعشان أ٘ عًم اظحبفٙ  ٛحش انعًحم انشٔرُٛحٙ انًعزحبد عهٛحّ       

بن الاصحؽُبعٙ نٛتحٕو   .  رجًع ْزِ انًعهٕيبد يٍ قٕاعحذ انجٛبَحبد فحٙ ثشَحبيظ خحبع نهحزك      -الأٔساق 

ثيس ةزٓب ٔرذهٛهٓب اَٛب نٛتذيٓب يٍ خلال رتبسٚش ٔسعٕو ثٛبَٛحخ عهحٗ نٕدحخ رذكحى رةبعهٛحخ نهتٛحبدح       

 انٛب كم عششح دقبئق عهٗ يذاس انغبعخ. دٔصُبع انتشاس. ٔٚزى رذذٚش ْزِ انزتبسٚش ٔانجٛبَب
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 الاستنتاج

 فٙ قؽبع انخذيبد انصذٛخ أٌ َذبفظ عهٗ قذس كجٛش انٕسق ٔانتهى الانكزشَٔٙنتذ اعزؽعُب ثزؽجٛق 

يٍ َةظ اعحشاناد انعًحم انًعزحبدح ٔعحذو اعحشان رغٛٛحشاد عزسٚحخ يًحب ٔنحذ رتحجلا  ٛحش يغحجٕق يحٍ              

نهزتُٛخ انجذٚذح ٔثذئٓى ثبعزعًبنٓب ثعٛذ دقبئق يعذٔداد يٍ انزحذسٚت ثحم ٔرحشدٛجٓى     انًغزخذيٍٛ

. ٔيٕاصٚحب  درًزحخ عذٚحذ دٌٔ أ٘ يعبسظحخ كًحب ْحٕ انًعزحب      ثٓب ٔاَجبح الإداسح فٙ رتذٚى ٔرًشٚش َابو أ

نٓزا انُجبح عهٗ يغزٕٖ انًغزخذيٍٛ كبٌ انُجبح الأكجش عهٗ يغحزٕٖ انتٛحبدٍٚٛ ثًغحبعذرٓى عهحٗ     

يعشفخ يب ٚجش٘ فٙ أؼشاف انًشاكض انصذٛخ أٔلا ثئل ٔعًع كبفخ انًعهٕيبد انلاصيخ ٔإعبدح صحٛب زٓب  

 هٗ صُبعخ انتشاس اَٛب.يٍ خلال ي  شاد رةبعهٛخ رغبعذْى ع

 اٌ رؽجٛق يضم ْزِ انزتُٛخ كبٌ رجشثخ أصجزذ َجبدٓب ٔفعبنٛخ اعزضًبسْب فٙ خذيخ ظٕٛف انشدًٍ

َٔعزتذ أَّ ًٚكٍ الاعزةبدح يٍ ْزِ انزجشثخ نهُاش فٙ رةعٛهٓحب فحٙ قؽبعحبد انخحذيبد الأخحشٖ فحٙ       

 انذظ.

 شكز وتقذيز

أٌ َذاٗ ثششف انًغبًْخ يع  ٛشَب فحٙ رتحذٚى   َزتذو ثبنشكش ٔانذًذ   عض ٔعم انز٘ يكُُب يٍ 

فكشح عذٚذح ٔرذٕٚهٓب انٗ ٔاقحع ٚغحبْى فحٙ خذيحخ ظحٕٛف انحشدًٍ. صحى ثبنشحكش نسؼجحبن ٔيحضٔد٘           

انخذيبد انؽجٛخ انزٍٚ  بسكٕا فٙ  شف خذيحخ انذجحبط ٔعهحٗ سأعحٓى انتحبئًٍٛ عهحٗ ٔصاسح انصحذخ        

ُب يٍ َتحم انةكحشح انحٗ أسض انٕاقحع ٔانحٗ      نتبدرٓب ٔنذعًٓى انًزٕاصم انز٘ يكُ ٔنهشؤٚب ٔثعذ انُاش

 كم يٍ ٚتف ٔسانْى ٔيعٓى ثٓذف رتذٚى أفعم انخذيبد نعٕٛف انشدًٍ.

 ٔا  يٍ ٔسان انتصذ.

Abstract 

Hajj is the world largest mass gatherings where millions of people of different 

backgrounds coming from all over the world gather over a few square kilometers 

land, representing a major responsibility to all service leaders in Saudi Arabia to 

assure the optimal comfort for guests of Al-Rahman during their Hajj.   

Real-time accurate statistical data is crucial to enable leaders to make proper 

decisions assure best service delivery and to prevent disasters. 

The purpose of this paper is to report on the findings of the experience of 

application of digital pen and paper technology in health care service sector and 

consider the feasibility & expandability of such experience to other service sectors.  

The workflow data associated with patient-doctor encounter starting with the 

reception of the patient till discharge, is captured and made spontaneously available 

to a business intelligence tool that represent such data in statistical accumulates and 
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translated into graphs which in turn is presented on a dashboard to medical 

leadership for in-time decision making. 

Background & Significance 

All Saudi Ministries have major burdens during the Hajj season: where they have 

the duty & commitment to provide the pilgrims with the best care facilities and 

services. All Ministries have to mobilize resources to deal with the increased high-

load associated with the busy Hajj period, to keep alert to combats any potential 

disasters & require real-time monitoring of services provided. 

For the Ministry of Health in particular continuous monitoring & statistical analysis 

is essential for Planning and management [1-7], especially for quality Hajj health 

services, and to combat any health disaster: such as infectious outbreaks, fire, 

natural disasters. 

Until Hajj 1432, statistical reports were not real-time and accuracy was less than 

optimal due to human error: Patient encounters were recorded using ordinary paper. 

Retrospective Statistical analysis was done few months later. In search for a new 

approach that would provide more user-friendly, less labor intensive, more real-

time method to collect data and represent them to decision makers in Hajj season 

right on the spot, several new technologies were examined. The feasibility of 

digital pen and paper technology was proposed based on the assumption that the 

training curve would be easier since it resembles the old classical paper approach. 

 

Implementation & Technology Used 

During the service provider ( e.g Doctor) encounter with the Hajji patient, the 

service provider simply write on a 

form  of special paper that has a 

unique dot pattern printed on it to 

facilitate stroke capture by the 

miniature camera hidden in the 

digital pen.  
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The pen Camera just behind the Ink cartridge records the strokes on the paper 

The special pattern on the paper not 

recognized by the simple eye, but 

recognized by the camera, tells the 

software where the stroke of the ink 

is actually taking place on the paper 

and capture this information in 

relation to space and time. 

By performing what is considered to 

be  a natural straight forward writing process, data is captured by the digital pen, 

recording the exact stroke shape and location, while time stamping those pen 

strokes. 

The pen has a memory that allows it to capture hundreds of paper forms, this data 

would be send to the server on intervals upon what is known as synchronization.  

As the digital pen is put in its docking station, data 

will be transferred automatically from the pen to a 

remote server. 

This usually requires a Personal Computers (PC) 

USB port for synchronizing the data captured from 

the pens, in the last Hajj we replaced the PC‘s by 

USB server device, without the need for a computer 

beside the pen resulting in significant reduction of 

the cost. 

The Pen camera codes the stroke location into the memory, after transferring this 

data to the server the data is decoded to recreate the stroke on a similar e copy of 

the paper used to write on; by doing so the e-restructure e form looks like a scan of 

the original paper. 

In addition to that the data is analyzed to the corresponding data fields, check boxes 

translates service provider ( e.g Doctor‘s) strokes on paper to data entry field 

choices on a backend software application, those data now can be sent to the 

database. Free text strokes has to be subjected to OCR (Optical Character 

Recognition) & is still to be verified before entering it into database. 
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Data uploaded in a structured format to the digital pen server, would then be 

processed and sent to the data repository, from which a business intelligence 

software would start to build statistical data graphical presentation from the 

accumulation of data collected from several hospitals or primary care centers. A 

friendly graphical user interface was developed to provide healthcare managers and 

decision makers a handy multi-touch interactive dashboard to view cumulative 

patient data. 

 

 

Conclusion         

The application of digital pen and paper technology was able to utilize the existing 

workflow processes with almost no or minimal changes needed. Resulting in 

unmatched staff acceptance, with almost no learning curve needed for users to 

adopt it, requiring almost No change management from the perspective of the 

managers. Yet the return of investment was humongous from the perspective of the 

value added to the leaders, decision makers and Hajj guests. 

Application of such technology was a great success and excellent return of 

investment to support Hajj healthcare services. 
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Such experience and such success is easily replicable to other services sectors of 

Hajj. 
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