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Interactive Peer-Tracking Framework for Hajj Pilgrims 



PROBLEM ANALYSIS 

1. The number of people who went to the Hajj pilgrimage in 2006 is 2,130,594, where 

73% of the pilgrims are non-saudi pilgrims [1].  

 

2. In 2010, 64.27% (1,799,601) of total 2.8 million pilgrims were non Saudi [2]. 

3. In 2011, 62,44% (1,828,195) of total pilgrims [3]. 

 

4. In Malaysia, Hajj Quota is increased to 28,000 in 2011 from  26,000 in 2010 [4]. In 

Indonesia, hajj quota has been reduced by 20 percent, from the original quota of 

211,000 pilgrims (2013) [5]. 

 

5. More than 2,500 cases of missing people in the area of Masjid al-Haram, the grand 

mosque in Makkah, during Ramadan 2005. Increasing 14% each year and many 

more are not reported [1] for umrah only, and for Hajj, it is estimated  4 times of 

cases of missing people. 

 

6. It is estimated more than 30 people die everyday during Hajj peak time,  most of 

them are elderly. 

[1] Statistic released by Ministry of Hajj, Kingdom of Saudi Arabia (KSA), 2006. 

[2] Framework for Hajj Pilgrimage Tracking System in a Pervasive Computing 

Environment. IJMCMC, IGI Global, July 2011. 

[3] Information office of the Royal Embassy of Saudi Arabia in Washington DC, 2011. 

[4] Hajj Quota for Malaysian pilgrims to 28,000, the Star Online. 

[5] Jakarta post, available at http://www.thejakartaglobe.com/news/indonesia-hajj-quota-

slashed-by-20/. 



1. Do you worry if your family member goes for Hajj? 

 

2. Do you know how to save your life in the crowded 

area when you are in the panic situation during your 

Hajj? 

 

3. Most people go to Hajj with their spouse, do you know 

how to ‘always in contact with your spouse’  in case 

you are in a separate location?  

Why do You Need HajjLocator? 



Mainly HajjLocator has two aims: 

 

1- To reduce worrying (peace of mind). Provide a 

tracking facility to the users when  they perform hajj, 

for their family in their home country.  

 

2- To save life. Provide carefully designed SOS 

button, when a user (especially elderly) in panic 

situation. 

AIMS AND BENEFITS 



HajjLocator framework 
Client-side application 

interface 

HajjLocator  Framework ver 1.0 

The design on how the internet technology can help to reduce worrying and save a live. 



HajjLocator Client 

application interface 

Running the test on 

SmartPhone 

Location  projection in Makkah 

surroundings for user testing 

purpose 

HajjLocator Setting 



9. History of user location   

(google map) 

10. Text Based Monitoring 

11. SMS notification of user 

location 

12. SMS triggering for 

peers/family 

13. Update multi-user location 

(google map) 

14. Silent call function 

15. Speeding detection 

16. Control remotely 

 

1. Tracking user based on time, 

distance and user request. 

2. SOS Tracking and SOS 

Saved 

3. SOS button 

4. Life Update 

5. Geolocation (Single/multiple 

users and User Distribution) 

6. Geo-Fencing 

7. Update History (With 

Filtering) 

8. Auto-reboot 
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Key Feature for a Reliable Emergency Communication for 

the Server and Mobile client apps.: 

Key Features of  Reliable Emergency Communication 

Infrastructure Model 



Tracking user based on 

time (yellow), distance 

(blue) and user request 

(red). 
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Example: 

Tracking User Based on Time, Distance and User Request 



Comparison of actual GPS coordinates in 

location test bed in the university and Makkah 

Tracking User Based on Time and Distance 



SMS or others massaging system is currently used  

for user when it comes or goes to a fence 

Geofence 



SOS Button to Save a Live 

 When a Hajj pilgrim (especially elderly) 

in panic situation, we provide a carefully 

designed SOS button. 
 

 They can ask for a rescue only by doing a 

very simple effort, (slide and press red 

button) in the smartphone.  
 

 This event will send a short message and 

the GPS location to the Search and 

Rescue team, Scout of KSA, Police and 

the family and in a short time a rescue 

team will help the victim(s). 



3. Geolocation (Single user and 

User Distribution) 

4. Update History (With 

Filtering) 

5. Life Update 

6. History of user location 

(google map) 

7. Geo-Fencing 

8. Text Based Monitoring 

9. SOS button 

10. SMS notification of user 

location 

11. Update multi-user location 

(google map) 

1. Tracking user based on SOS, 

time, distance and user 

request. 

2. SOS Tracking and SOS Saved 
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Monitoring last active days activity for a selected 

user (MAP and text based monitoring) 
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Last SOS update monitoring based on MAP and Text based system 



Monitoring user, viewing the Geo-Fences and automatic sms delivery 



SOS Interface: 
Android (Samsung), Windows Mobile (HTC), iOS 

(iPhone), HTC Mini, GT300 

Setting and Connectivity: 
Blackberry, Android (Samsung), iOS (iPhone), HTC 

Mini and HTC 

Peers Location: Android (Samsung) 

 Android (Samsung) 

 iOS (iPhone) 

 Windows (HTC, HTC Mini) 

 BlackBerry  

 GT300 
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Peer Tracking 

    

     

For tracking their family members Special need version:   

Elderly 

HajjLocator clients   



HajjLocator  clients in Blackberry 



HajjLocator  clients in iPhone 





Analysis 

 The aspect of reliability, accessibility and 

availability of the proposed framework can be 

catered through compensation between the 

three elements: 

 Accuracy of GPS Coordinates 

 Credible Method of Updates 

 Affordable Cost (see in the business model) 

 



The green-bordered 

path drawn is the 

actual route of the 

test, while the solid 

red path is the route 

drawn from the GPS 

coordinates sent to 

the server. 

Analysis (GPS coordinates) 



Analysis (Method of Update) 

Distance between consecutive 
points of update 

• The time-based approach does send 
updates to the server even if the 
movement is minimal, where people are 
still in sight 

• May also suffers the possibility of 
updating the server with redundant 
coordinates 

Frequency of update sent to the 
server 

• Distance based is a more credible 

approach than the time-based, since the 

total updates sent are lesser  

• This will be helpful since no unneeded 

data is sent to the server and the cost of 

updating to the server can be minimized.  
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Commercial potential: 

• Represents a real time highly reliable 

tracking/monitoring system. 

• Informative and useful not only for pilgrims but for their 

families as well. 

 

Target Market (In Indonesia and Malaysia): 

• Pilgrims and their families (Hajj and Umrah). 

• Elderly people with health issues or chances of getting 

lost. 

• Groups of pilgrims who want to stay connected. 
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Increasing Technical Strength and reliability: 

• Add more user friendly and useful features such as,  

 Update comparison among group members,  

 Increasing the support of mobile devices, 

 Applications for new devices, 

 User survey and solving the complexity etc. 

 

Expansion of the market boundary: 

• Step into the Global market (Hajj and Umrah) 

 Asia region 

 Other 

• In other applications to enhance the life style, 

 Elderly Monitoring system. 

 Object and Vehicle Tracking and monitoring. 

 Kids monitoring system. 

 Disable person tracking, supervision and monitoring. 
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 Stage 1. Preliminary Study 

Preliminary prototype – $ 7,000  (done: Jan 2010 - Sept 2010) 
 

 Stage 2. Prototype and Business Model 

Prototype +  Survey to Makkah + Business Model 

Early approach to Hajj provider 

$50,000  (Cradle – Sept 2010 to  Oct 2012) 
 

 Stage 3. Pre-Commercialization 

Final prototype (for all devices) 

Reproduction + packaging 

Advertisement  +  engagement of Hajj provider 

$$$ with ROI of 4 years. 
 

 Stage 4. Expanded to other countries 

Gulf countries,  Asean, Middle East 

$$$ 
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 HajjLocator might not be the 

panacea in overcoming the 

problem, but it surely offers a 

help in aiding the Hajj problem.  

 

 The current development 

produce an initial prototype 

stage. With a good funding the 

prototype can bring  to further 

and more robust  and reliable 

system and refined by testing it in 

a real world scenario in Makkah. 

First stage of 
proof of concept 

Prototype 
ready to be 
commercialized 

Diversify the 
use of the 
application in 
other problem 

HajjLocator  Website:  

http://10.101.93.199/HajjLocator 
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 Partners (Internet and telco service provider, Government 

- embassy) 

 World class business mentor and technological 

mentor 

 Customers (Hajj provider) 

 Funding for pre-comm (to increase the quality of the 

product and services, marketing, etc.) 

 

 

The need for further development 



Related Work and Competitors 

1. Google latitude, this approach is for generic user, not too user 

friendly interface and does not consider the privacy of Hajj Pilgrim.  

2. Tracking/Monitoring devices such as Agogo, Garmin or TomTom. 

These devices track only a single object and not provided SOS 

mechanism. 

3. Current approach from KSA by using guards and scout. This 

approach has several weaknesses such as language barrier, and the 

guards and scout location is not placed in every corner of Makkah.  

4. Maps, signboards and street names in Makkah are not enough as 

the pilgrims’ guide in navigating their ways. People rarely use 

distance information and street names to direct them to places. 

People prefer to use things that are familiar in sight as their 

navigation cue. 

5. Others relevant products (Captor, mSPy, fieldtripper, Waze, etc.). 



The benefits for HajjLocator are as follows: 

 

1. Value (low cost/affordable price) for the Hajj pilgrim and the 

relevant family; 

2. Performance (fast in search and rescue hajj pilgrims); 

3. Reliability (Easy to operate - some tasks need only one click 

button); 

4. Quality (Embedded in Mobile devices); 

5. Reputation  (Easy to carry). 

HAJJLOCATOR BENEFITS 



The awards for HajjLocator so far: 
 

 Gold Medal -  Innovation Showcase in the  International Conference 

on Research and Innovation in Information Systems – ICRIIS 2013, 

Kuala Lumpur, Malaysia. 

 WIAF 2013 winner, on category “Software Engineering of Merit”, the 

2nd Annual 2013 World Inventor Award Festival, Seoul, Korea. 

 ISIF 2012 Award Winner, on category: Code for the Common Good. 

 Gold medal - IIUM Research, Invention and Innovation Exhibition - 

IRIIE 2012, Kuala Lumpur Malaysia.  

 Silver Medal - Malaysia Technology Expo - MTE 2011, Kuala Lumpur 

Convention Center, 17-19 February 2011.  

 Silver Medal - IIUM Research, Invention and Innovation Exhibition 

2011 - IRIIE 2011, Kuala Lumpur Malaysia. 
 

MyIPO Patent Filing UI: 2012 000293, "HajjLocator: a Tracking System 

for Hajj Pilgrim”. 

ACHIEVEMENTS: AWARDS AND PATTENT FILING 



 Mantoro T., Ayu, M. A., M. Mahmud, Framework for Hajj Pilgrimage Tracking 

System in a Pervasive Computing Environment, International Journal of 

Mobile Computing and Multimedia Communications (IJMCMC), Vol 4, Issue 

2,  IGI Global, ISSN: 1937-9412, ISSN: 1937-9404, May 2012. (Scopus, 

DBLB, etc.). 

 Mantoro T., Ayu, M.A., Mahmud M., Akhtaruzzaman M., (2012) Hajj Pilgrims 

Tracking and Monitoring System, In Ayu. M.A. (Ed.) The Web: Its Utilisation, 

Evaluation and Security. IIUM Press. ISBN.: 978-967-418-112-3. 

 Mantoro T., A. D. Jaafar, M. F. Aris "HajjLocator: A Hajj Pilgrimage 

Tracking Framework in Crowded Ubiquitous Environment", The IEEE 

2nd International Conference on Multimedia Computing and Systems 

(ICMCS'11), 7-9 April 2011, Ouarzazate, Morocco. 

 

Webs:  

• http://210.48.222.73/HajjLocator/ 

• http://isif.asia/projects/projects/view/167 
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Human Computer Interaction 
 

 Md. Sakeeb   

Business Manager 
 

 Md. Akhteruzaman, Amir Borovac and Mohamad Saleh.  

Developers 
 

THE TEAM MEMBERS 



 HajjLocator provides a robust solution for Pilgrimage 

accumulating the facilities for Hajj Pilgrims, Home Users or 

Family members and Admin Monitoring (Rescue Team). 

 SOS update facilities for Hajj Pilgrims while in Panic Situation. 

 Reliable and Interactive Monitoring facilities and Geo-Fencing 

support with SMS alert if Mobile User is outside the Fence. 

 HajjLocator applications for various Mobile Devices with reliable 

and easy to access. 

 Text based monitoring System (Reliable, Easy to use, More 

effective to support Hajj Pilgrims) 

 Reliable and robust Architecture. 

 Unique and secured communication and update strategy. 

 Multi purpose usages for monitoring and tracking. 

 Local as well as Global potentiality for business and benefits. 
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