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ABSTRACT 

In documenting the distance in a crime scene relating to a traffic accident, an officer routinely uses a 
measuring tape to measure the distance such as a skid mark and record the data into a notebook. The results of 
evidence are then sent to an officer for investigation and calculation. In this study, an alternative method that can 
shorten the measuring time is proposed. An iPad application to measure the distance varied from short to long 
distances under the pre-determined values was studied, Measure Tape HD between iOS and android operating, 
iHandy on iOS operating were chosen for studied. The results were collected and compared with the actual distances 
measured by a measuring tape. The measurements by the tablet application were found to be statistically reliable 
within a distance range of 1.0 to 5.0 m. Results of this work suggest that the iPad application can be applied for 
measuring distance in the crime scene. 

 
บทคดัย่อ 

ในการตรวจวดัระยะทางในสถานท่ีเกิดเหตุเก่ียวขอ้งกับอุบัติเหตุทางถนน เจ้าหน้าท่ีใช้ตลบัเมตรเพื่อวดั
ระยะทางในสถานท่ีเกิดเหตุ เช่น การล่ืนไถล และท าการเก็บขอ้มูลของหลกัฐานในคอมพิวเตอร์พกพา เพื่อน าไป
ค านวณ หรือประกอบการสืบสวน ในการศึกษาน้ี ไดใ้ชอุ้ปกรณ์และโปรแกรมของไอแพด ในการท าการทดลองวดั
ระยะ เร่ิมจากการวดัระยะสั้น ไปถึงระยะยาวภายใตค้่าท่ีก าหนด โดยเลือกสองโปรแกรมในการศึกษาไดแ้ก่ โปรแกรม 
เมเชอร์ เทป เอชดี ในระบบปฏิบัติการไอโอเอสและแอนดรอยด์  และ โปรแกรมไอแฮนด้ี ในระบบปฏิบัติการแอน
ดรอยด์ ท าการเก็บขอ้มูล และเปรียบเทียบกบัระยะทางท่ีถูกตั้งไวต้ามจริงโดยตลบัเมตร ผลการทดลองไดแ้สดงถึงค่า
ทางสถิติซ่ึงท าการวดัดว้ยโปรแกรมของอุปกรณ์ไอแพด มีความน่าเช่ือถือในระยะ 1.0 ถึง 5.0 เมตร จึงสรุปไดว้า่ ผล
การศึกษาน้ีแสดงให้เห็นวา่สามารถน าโปรแกรมของอุปกรณ์ไอแพดมาประยกุตใ์ชใ้นการตรวจวดัระยะทางในสถานท่ี
เกิดเหตุได ้
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Introduction 
Initially, electronic devices were only used for text messages and entertainments. But nowadays electronic 

devices can be used for many different objectives. The iPad is a tablet device of the Apple Company. It uses iOS 
system to work and has a size as big as a book. Therefore, it is so comfortable and offers various applications, 
including Wi-Fi, an accelerometer, optional 3G and GPS (Gómez-Miralles L et al., 2012; Mashman W et al., 2011). 
Currently, there are very few works reporting on the use of iPad in medical and other applications. The user is able to 
work collaboratively through the application in iPad such as applications for plastic surgery trainee (Freshwater MF 
et al., 2011). However for effective use of tablets, different applications should be downloaded. Thus, there will be 
advantages if these applications can be used for measurement in the forensic cases. Applications of tablets in 
quantitative analysis are a new research in forensic science. For example, it can be applies for measuring the distance 
of tracks, a range of the trajectories, or it can be a tool for other checking (Bicen H et al., 2013). A smart device has 
not been applied for a forensic case in Thailand. The conventional tools such as tape measures are still used in the 
investigation unit. The record data are collected for security in report-paper or books. The security can be improved 
with a smart device. For example, iPad settings allow the owner to prevent unauthorized using of iPad and data. A 
user can set a PIN (Personal Identification Number Code) code on the device in order to protect outsider user. It calls 
Passcode such as a four-digit, numeric code and alphabet (Hartnett E et al., 2011; Hoog A et al., 2011; Daniel LE et 
al., 2012). 
 
Objective of the study 

The aim of this study was to compare the distances measured by a measuring tape (a standard technique), 
ordinarily used to measure the distance in a crime scene, and a smart device with a measure application reliantly.  
 
Materials and methods 

The study was performed mock cases by measuring the distance by the common tools, measuring tape. The 
distance was also measuring using the application in a smart device and the data was kept in the document file. The 
distance measurement applications are available in both free of charge and purchase. The application download was 
the legitimate for using in this study.  The statistics of the measurements from various scenarios based on actual 
measured distances were performed.  

Instruments 
 For the measurement including the measuring tape (the standard technique) and the smart devices were 
used. The 50-m measuring tape, the smart devices (iPad Model) with iOS operating system and the smart devices 
(Samsung galaxy S5 Model) with Android operating system, were used in this study. 

Measurements  
 The details of cases require the skid mark or wheel-track on the street and various distances are in a scene, 
0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5 and 5.0 m. These numbers were covered from low to far length. To produce a 

- 285 -



 PMP7-3 

mock distance, the black tapes were set on the street in various distances along the fiberglass measuring tape (Figure 
1). Each test was measured ten times with two smart devices by ten volunteers had different ages and gender. Each 
volunteer measured ten times per one distance from 0.5 - 5.0 m. All data were kept in the document file. The 
volunteers were trained to measure the distances of mock cases by two smart devices including iPad and Samsung 
galaxy S5. First, open the application and choose mode of measuring. Second, hold the smart device and use the line 
on screen for point to the distance, the screen show numerical distances and record the results (Figure 2,3). The 
results were compared between the actual distance with the measuring tape, the standard technique for investigating 
and the measured distance by the Measure Tape HD application of the smart devices.  
 
 
 
 
 
 
 
 
 
 
 
Figure 1 The black tapes set on the street in various distances along the fiberglass measuring tape. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 The line for pointing and numerical distances show on screen (Measure Tape HD application). 
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Figure 3 The line for pointing and numerical distances show on screen (iHandy application). 
 

Statistical analysis 
 Data processing and statistical analysis were done by Prism, version 5.0 (GraphPad Software Inc., San 
Diego, CA, USA). The analysis of variance (t-test) with Paired-Sample T test was used. 
 
Results 

Distance determination by the iPad applications 
The distances of 0.5-5.0 m were measured by two applications of iPad, the Measure Tape HD and the 

iHandy Ruler, and compared. The results showed that at the distances of 1.0, 1.5, 2.0, 2.5, 3.0, 4.5 and 5.0 m the 
Measure Tape HD application could determine the distances accurately (P<0.05). But at the distances of 0.5 m this 
application determined the distance longer than the actual value, while at the distances of 3.5 and 4.0 m, the 
application determined the distances shorter than the actual values (Table 1). For the iHandy Ruler application, only at 
the distances of 1.0, 2.0, 3.0 and 4.0 m could be determined accurately by this application (P<0.05). The remaining 
distances were determined with incorrect distances, either longer or shorter distances than the actual values (Table 2). 
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Table 1  Distances determination by the Measure Tape HD application of iPad. 
Control (m) Mean ± S.D. P-value 

0.5 0.550 ± 0.053 0.0150* 
1.0 1.010 ± 0.057 0.5911 
1.5 1.500 ± 0.047 1.0000 
2.0 1.970 ± 0.067 0.1934 
2.5 2.450 ± 0.085 0.0957 
3.0 2.940 ± 0.084 0.0510 
3.5 3.410 ± 0.074 0.0039* 
4.0 3.880 ± 0.123 0.0130* 
4.5 4.420 ± 0.132 0.0868 
5.0 4.930 ± 0.134 0.1323 

 
Table 2  Distances determination by the iHandy Ruler application of iPad. 

Control (m) Mean ± S.D. P-value 
0.5 0.540 ± 0.052 0.0368* 
1.0 1.060 ± 0.084 0.0510 
1.5 1.580 ± 0.092 0.0224* 
2.0 2.060 ± 0.084 0.0510 
2.5 2.570 ± 0.082 0.0248* 
3.0 3.050 ± 0.071 0.0522 
3.5 3.560 ± 0.070 0.0239* 
4.0 4.000 ± 0.047 1.0000 
4.5 4.560 ± 0.052 0.0051* 
5.0 5.110 ± 0.099 0.0067* 

 
Distance determination by the Samsung Galaxy S5 application 

 For the Measure Tape HD application of Samsung galaxy S5, the results showed that only the distance of 
1.5 m was measured with the accurate value (P<0.05), while the other distances were determined with the inaccurate 
values (Table 3).  
 Taking all results together, this work suggested that among three measuring conditions, the Measure Tape 
HD application of iPad provided the most accurate measurement, followed by the iHandy Ruler application of iPad. 
However, the Measure Tape HD application of Samsung Galaxy S5 yielded the unaccepted measuring values. They 
are proved by R-Square. Each R-Square of application was approached to one, it would be accepted but in fact, there 
were only two usable applications of iPad (Figure 4). Thus, in addition to the application type, the smart phone band is 
importance for the accurate determination of the distance. 
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Table 3  Distances determination by the Measure Tape HD application of Samsung galaxy S5. 
Control (m) Mean ± S.D. P-value 

0.5 0.550 ± 0.053 0.0150* 
1.0 0.960 ± 0.052 0.0368* 
1.5 1.440 ± 0.108 0.1114 
2.0 1.820 ± 0.123 0.0012* 
2.5 2.250 ± 0.127 0.0002* 
3.0 2.750 ± 0.127 0.0002* 
3.5 3.240 ± 0.126 0.0001* 
4.0 3.760 ± 0.126 0.0002* 
4.5 4.180 ± 0.166 < 0.0001* 
5.0 4.690 ± 0.166 < 0.0001* 

 

Figure 4 R-Square of distances determination by the application. 
 
Discussion 

The study used the Measure Tape HD application of iPad to measure the distance and set control by the tape 
measure. Most distances were accurately determined by this application of iPad, except at 0.5, 3.5 and 4.0 m. The iPad 
application could not detect a distance of 0.5 m as the measured distance was greater than the actual value. On the 
other hand, at 3.5 and 4.0 m the measured distances were lower than the actual values. These inaccurate determination 
could be explained by statistical results. This function’s application was easy to use and had stable numerical showing.  

For the use of the iHandy Ruler application of iPad to determine the distance, only four distances were 
determined accurately; 1.0, 2.0, 3.0 and 4.0 m. The remaining values were either longer or shorter than the actual 
values, which were likely caused by the numerical distance of screen showed the unstable result and the function of 
application was hard for measuring. 
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For the use of Measure Tape HD application of Samsung Galaxy S5, only one distance at 1.5 m was 
accurately measured. The rest of distance determination was inaccurate, which suggested that the android system 
phone could not measure the distances correctly because the mobile’s screen was small and the holding in each person 
was affect to measurements. 
 The objectives of this study were to compare the various distances between the actual distances set by 
measuring tape and using the measuring application on devices such as iPad and Samsung series. 
 This measurement shows that the experimental results with device application, which is slightly discrepancy 
in excess of 1 meter. While, there were many deviation in a distance of less than 1 meter. Depending on the 
characteristics of holding device. The results from Measure Tape HD application in iPad were better than iHandy 
Ruler application in iPad and Measure Tape HD application in Samsung Galaxy S5. For the distances in excess of 1 
meter gave the better than the other application and device. 
 In term of interfere factor found in this study, the holding in each person was affect to measurements, the 
height and the light did not affect the experiments and can use iPad device to help in the investigation. 
 This study of distance measurements by smart device has not yet been conducted in other smart device and 
other distances. The study could potentially be adjusted in the future by modifying the distance measurement to find 
better applications on smart devices to help in the investigation, to eliminate interfere factors or the limitations in this 
study and benefit the forensic method of investigation in Thailand.  
 
Conclusion 
 The results of this study indicate the stability and validity of application in measuring the distances of traffic 
accident and evidences. In forensic case, many devices were used for investigation. Reducing the devices could 
optimize the performance of officials that were important for working, which this method could be suggested to the 
forensic officials. 
 
References 
Al Mutawa N, Baggili I, Marrington A. Forensic analysis of social networking applications on mobile devices. 
 Digital Investigation. 2012;9:S24-S33. 
Altheide C, Carvey H. Digital Forensics with Open Source Tools. 2011:1-8. 
Bicen H, Kocakoyun S. The evaluation of the most used mobile devices applications by students. Procedia - Social  
 and Behavioral Sciences. 2013;89:756-60. 
Daniel LE, Daniel LE. Overview of Digital Forensics. 2012:11-6. 
Finkelstein L. Widely, strongly and weakly defined measurement. Measurement. 2003;34(1):39-48. 
Freshwater MF. iPhone and iPad applications for plastic surgeons. Journal of plastic, reconstructive & aesthetic
 surgery : JPRAS. 2011;64(10):1397-9. 
Gómez-Miralles L, Arnedo-Moreno J. Versatile iPad forensic acquisition using the Apple Camera Connection Kit 

Computers & Mathematics with Applications. 2012;63(2):544-53. 

- 290 -



 PMP7-8 

Grispos G, Storer T, Glisson WB. A comparison of forensic evidence recovery techniques for a windows mobile 
smart phone. Digital Investigation. 2011;8(1):23-36. 

Harris EF, Smith RN. Accounting for measurement error: A critical but often overlooked process. Archives of Oral 
Biology. 2009;54(SUPPL. 1):S107-S17. 

Hartnett E, Price A. iPotential: Mobile electronic resource management on an iPad. Library Collections,  
 Acquisitions, and Technical Services. 2011;35(4):118-28. 
Hoog A, Strzempka K, editors. iPhone and iOS Forensics. Boston: Syngress; 2011. p. 35-53. 
Jonkers K. The forensic use of mobile phone flasher boxes. Digital Investigation. 2010;6(3-4):168-78. 
Mashman W. The iPad in cardiology: tool or toy? JACC Cardiovascular interventions. 2011;4(2):258-9. 
Rogers MK, Seigfried K. The future of computer forensics: a needs analysis survey. Computers & Security.
 2004;23(1):12-6. 
Samsung Galaxy S5 specifications [Internet].  [Place unknown]:  [Publisher  unknown];  [cited 2016 March 13].
 Available  from: http://www.gsmarena.com/samsung_galaxy_s5-6033.php 
The new iPad specifications [Internet].   [Place unknown]:  [Publisher  unknown];  [cited 2016 March 13]. Available  

from: http://tabletthailand.exteen.com/20120308/3-ipad-3-new-ipad-full-spec.html 
Thing VLL, Ng K-Y, Chang E-C. Live memory forensics of mobile phones. Digital Investigation. 2010;7:S74-S82. 
Yokoi N, Aizu Y. Methods for measuring refractive index and absorption coefficient of a moving particle using 

polarized-type phase-Doppler technique. Measurement. 2009;42(9):1352-62. 

- 291 -




