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ABSTRACT 

Anthropometry is the branch of science dealing with body measurements, its roots 

dating back since ancient times. It finds its way to many disciplines including medicine, 

industry, and forensic sciences. Hand anthropometry is an important player in medical 

diagnosis, manual tools design, and personal identification. Objective: Developing a new 

technique for Photo-Anthropometry based on hand photos, and to apply this technique on 

a sample of adult Egyptians.  Methodology: Development of a software based on a new 

technique for Photo-Anthropometry, and testing the software for twenty one hand 

measurements carried on photos of the right hand of 113 adult Egyptians volunteers (58 

males, 55 females) from three different geographical areas (Kafr El-Sheikh, Giza, and 

Fayoum). Results: The new method is simple, easy, and accurate, as the photo is 

calibrated to overcome the magnification problem common in photo-anthropometry. The 

accuracy of the measurements was 0.397%. The new system have a unique feature as it 

can locate calculated points based on simple landmarks. However the proposed method 

apply only in co-planner measurements. The mean, standard deviation, and percentiles 

were calculated for the twenty one hand measurements. In addition, two predictive 

polynomial equations calculating percentiles of hand length and hand width were 

developed, as well as sex differences were reported. Conclusion: The new developed 

method is accurate and easy to use which enable absolute measurements on hand photos.   

KEYWORDS: Hand, Anthropometry, Percentiles, Photo, Egypt 

INTRODUCTION 

Anthropometry have many different 

definitions, one of the simplest definition 

"Anthropometry is the measurement of the 

size and proportions of the human body" 

(McLorg, 2006). The Britannica defined it 

as "the systematic collection of the human 
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body" (The Editors of Encyclopaedia 

Britannica, 2019). The German Anatomist 

Johann Elsholtz publish his work 

"Anthropometria" on body measurements 

in 1654 (Contributors, 2019), however 

body proportions were identified by artists 

long before. 

Peeking to the past, one will find out 

the Ancient Egyptians, Greeks, and 

Romans had previously recognized body 

proportions and it's normal variations. The 

statue of Seneb sculptured at the time of 

the old Kingdom reflects Ancient Egyptian 

awareness of abnormal body proportions 

(Contributors, Seneb, 2019). Canon of 

Polykleitos were stated for sculpture 

proportions based on hand length during 

the Greek era (Tobin, 1975). Markus 

Vitruvius Pollio, a Roman architect in his 

book "De archtectura" mentioned different 

body proportions (Vitruvius, 1521), later 

Leonardo da Vinci in the Renaissance 

period redraw the ideal man based on 

Vitruvius' proportions (Vinci, 1487). 

In 1890 Francis Galton discussed the 

benefits of measurements of mankind and 

emphasize the importance of quantitative 

and absolute measurements, as comparing 

an individual with his peers or with 

himself at different time may help 

assessment of health, so anthropometry 

started to be an applied science in health 

(Galton, 1890). Anthropometric 

measurements  started to be applied in 

many applications in different domains 

including clinical medicine (Kolar, 

Ferkas, & Munro, 1985), industry 

(Qutubuddin, Hebbal, & Kumar, 2012) 

(Ching-yi & Deng-chuan, 2017), 

architecture (Dempster, 1955), and 

forensics (Krishan, 2006). 

In medicine anthropometry play a key 

role in diagnosing growth abnormalities, 

normal growth curves, e.g. for weight and 

height are used in evaluating child health 

(Kuczmarski, et al., 2002). Industry make 

use of anthropometry for manufacturing 

tools ergonomically (Qutubuddin, 

Hebbal, & Kumar, 2012). Architecture is 

one of the first fields recognized the 

importance of anthropometric 

measurements even before the term 

“Anthropometry” was coined (Vitruvius, 

1521). 

Anthropometry finds its way to 

forensic sciences since 1882  in which 

human skeletal remains are used in 

personal identification, then used in sex 

(Sangeeta & Kapoor, 2015), race 

determination, and stature estimation 

(Krishan, 2006) (Manpreet, et al., 2013). 

Anthropometry can be performed 

directly through set of instruments such as 

tapes or calipers (Farkas, 1994) or 

indirectly through two (Ehsanollah, 

Shiva, & Zadehr, 2013) (Martin & 

Vigorito, 2012) or three dimensional 

images (Ashley, Kathryn, Josh, Stefan, 

& Joel, 2010) or some electrical properties 

such as bioelectrical impedance for 

studying body composition (Ward & 

Müller, 2013).  

Direct methods have some limitations 

including operator-subject measurement as 

the operator can perform measurements for 

subject during the meeting time only. Soft 

tissues deformation due to presser exerted 

by instruments, landmarks identification 

are another limitations. (Akbarnejad, 

Osqueizadeh, Mokhtarinia, & 

Jafarpisheh, 2017)  
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The 3D methods are more accurate, 

more informative but are expensive, non 

portable as subjects need to go the 

facilities in which this machine are 

operating (Yueh-Ling & Mao-Jiun, 

2011).  

The 2D methods have problems of 

magnification, perspective error, and also 

limited to one plane, wherever it have 

many advantages including storing images 

for later measurement (Akbarnejad, 

Osqueizadeh, Mokhtarinia, & 

Jafarpisheh, 2017), and the 2D images are 

easier and cheap to be obtained (Yueh-

Ling & Mao-Jiun, 2011).   

Different approaches are used to 

reduce magnification error including 

standardizing subject position and print 

size (Farkas, 1994), including a scale 

within the photo, thus measurements can 

be corrected to represent more accurate 

values (Hsien & Arnold, 2014). 

AIM OF THE WORK 

Establishing a new measuring 

technique based on 2D photometry, and 

preparing a pilot data for the 

anthropometry of adult Egyptians hand 

based on the newly developed technique. 

SUBJECTS AND METHODS 

A sample of 113 healthy Egyptian 

adults volunteers (58 males, 55 females) 

living in Cairo, Kafr el-Sheikh, and 

Fayoum governorates, with mean age  

41.4±9.5 years have been included in the 

study.  

For each subject a digital photograph 

for the palmer side of right hand of each 

volunteer  have been taken, the camera was 

perpendicular to the palmer plan of the 

hand. The photo included a ping pong ball 

of 20 mm radius for calibration. A special 

software “TracerNET” running under 

windows operating system was used for 

measurements. Twenty two landmarks 

(points) were included in the study as 

listed in table 1. 

 Table 1: Landmarks included in the study 

Name 
Short 
Name 

Description 

RtF1B F1B Rt Thumb Base 

RtF11 F11 Rt Thumb 1st Crease 

RtF12 F12 Rt Thumb 2nd Crease 

RtF1T F1T Rt Thumb Tip 

RtF2B F2B Rt Index Base 

RtF21 F21 Rt Index 1st Crease 

RtF22 F22 Rt Index 2nd Crease 

RtF2T F2T Rt Index Tip 

RtF3B F3B Rt Middle Base 

RtF31 F31 Rt Middle 1st Crease 

RtF32 F32 Rt Middle 2nd Crease 

RtF3T F3T Rt Middle Tip 

RtF4B F4B Rt Ring Base 

RtF41 F41 Rt Ring 1st Crease 

RtF42 F42 Rt Ring 2nd Crease 

RtF4T F4T Rt Ring Tip 

RtF5B F5B Rt Little Base 

RtF51 F51 Rt Little 1st Crease 

RtF52 F52 Rt Little 2nd Crease 

RtF5T F5T Rt Little Tip 

RtWristMCrease WMC RtWristMedialCrease 

RtWristLCrease WLC RtWristateralCrease 

RtLBP  Rt proximal Lateral border 

RtLBD  Rt distal Lateral border 

RtMBD  Rt distal Medial border 

 

These landmarks were used to define 

21 lines listed in table 2. Figure 1 shows 

both the landmarks and lines. 
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 Table 2 Lines included in the study 

Name 
Short 
Name 

Description 

RtF1P F1P Rt Thumb Proximal phalanx 

RtF1M F1M Rt Thumb Middle phalanx 

RtF1D F1D Rt Thumb Distal phalanx 

RtF2P F2P Rt Index Proximal phalanx 

RtF2M F2M Rt Index Middle phalanx 

RtF2D F2D Rt Index Distal phalanx 

RtF3P F3P Rt Middle Proximal phalanx 

RtF3M F3M Rt Middle Middle phalanx 

RtF3D F3D Rt Middle Distal phalanx 

RtF4P F4P Rt Ring Proximal phalanx 

RtF4M F4M Rt Ring Middle phalanx 

RtF4D F4D Rt Ring Distal phalanx 

RtF5P F5P Rt Little Proximal phalanx 

RtF5M F5M Rt Little Middle phalanx 

RtF5D F5D Rt Little Distal phalanx 

RtF1 F1L Rt Thumb Length 

RtF2 F2L Rt Index Length 

RtF3 F3L Rt Middle Length 

RtF4 F4L Rt Ring Length 

RtF5 F5L Rt Little Length 

RtWristW RWW RtWristWidth 

RtHandL RtL Rt Hand Length 

 

 

Figure 1 Using ping pong ball for calibration 

The ping pong ball have an extremely 

important function as its diameter 

projection in the photo is invariant 

(constant) under rotation as illustrated in 

figures 2 and 3. 

 

 

Figure 2 Non spherical scale have different projection 
length depending on the relation to the camera plane. 

 

 

 

Figure 3 Spherical scale have the same projection 
regardless of its relation to the camera plane. 

Measurements error assessment  

To assess the instrumental error of 

system we measured a known solid object 

length as shown in the figure 4.  

 

Figure 4 Error assessment with ruler of know length 

To assess observational error,  19 

measures for 10 hand photos have been 

measured twice. The error which assessed 

by square of the difference between each 
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corresponding measures  was calculated as 

follow 

𝑒 = √
∑ (𝑥1 − 𝑥2)

2𝑛
1

𝑛
 

where n=number of samples (10), x1 the 

1st , x2 the 2nd measurements 

Difference between 1st and 2nd 

measurements was compared by paired t 

test. Coefficients of correlation where 

calculated. 

Statistical analysis 

Statistical analysis included 

descriptive statistics, percentiles, paired t 

test, correlation (Pearson correlation) was 

done using SPSS ver. 16 and specially 

developed software. 

RESULTS 

Instrumental Error 

As shown in figure 4, the actual length 

is 4.00 inches (101.6 mm), the measured 

length is 101.1964 with total error 0.4036 

mm representing 0.00397 of the actual size 

(0.397%). 

Intra-observer error 

The results of the paired 

measurements are shown in table 3 

(appendix A). The minimum error was 0.6 

mm corresponding to the length of the 

distal phalanx of the index finger, while 

the maximum error was 2.36 mm 

corresponding the hand length. There were 

no significant difference (assessed by 

paired t test) among all test variables 

except for the proximal phalanx length of 

the ring finger, and hand length and width, 

the correlation coefficients were positively 

highly significant for all measurements as 

shown in table 4. 

Table 4 Correlation and paired t test between the 
1st and 2nd readings in a set of hand measurements 

 Correlation paired test 

Variable r p t p 

F2L 0.98 0.000 0.95 0.367 

F2P 0.87 0.001 -0.24 0.815 

F2M 0.93 0.000 1.05 0.322 

F2D 0.98 0.000 0.19 0.858 

F3L 0.98 0.000 0.68 0.513 

F3P 0.91 0.000 1.20 0.262 

F3M 0.95 0.000 -0.60 0.565 

F3D 0.95 0.000 -0.04 0.970 

F4L 0.95 0.000 -1.71 0.122 

F4P 0.83 0.003 -2.39 0.040 

F4M 0.68 0.032 1.51 0.166 

F4D 0.96 0.000 0.30 0.772 

F5L 0.97 0.000 0.75 0.475 

F5P 0.94 0.000 0.93 0.375 

F5M 0.84 0.003 -0.28 0.783 

F5D 0.97 0.000 0.49 0.635 

RWW 0.94 0.000 -0.60 0.560 

RtL 0.99 0.000 2.42 0.039 

RtHW 0.99 0.000 4.44 0.002 

 

Descriptive statistics for 

anthropometric measures of the 

Egyptian Hand 

The mean and standard deviation of 

different measures grouped by gender are 

listed in table 5. 

There were highly significant 

difference between both sex in all variables 

except F1P (Thumb Proximal phalanx) as 

presented in table 6. 

The 5th, 10th, 25th, 50th, 75th, 

90th,and 95th percentiles are presented in 

tables 7 and 8 (appendix B and C) for 

males and females respectively. 

Figures 5, 6, 7, and 8 shows the 

percentiles of females and  males hand 

length, and width.  
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Table 5 Descriptive statistics for Hand 
Measurements by sex 

  Males Females 

  Mean SD Mean SD 

F1L 69.96 7.59 59.87 6.68 

F1P 15.62 4.87 14.09 3.00 

F1M 23.21 5.87 19.59 3.49 

F1D 33.38 4.75 28.33 4.61 

F2L 75.50 8.92 67.84 6.59 

F2P 24.95 3.46 22.50 2.55 

F2M 24.08 3.26 21.69 2.36 

F2D 26.64 4.51 23.77 3.02 

F3L 83.31 10.29 74.81 7.35 

F3P 28.17 4.43 25.30 3.31 

F3M 28.04 3.73 25.32 2.85 

F3D 27.22 4.51 24.33 3.31 

F4L 76.56 10.73 68.39 6.86 

F4P 24.84 4.01 22.17 3.11 

F4M 25.13 3.40 22.73 2.80 

F4D 26.76 5.33 23.59 3.02 

F5L 62.47 8.59 54.36 6.45 

F5P 20.08 3.25 17.55 2.38 

F5M 18.03 2.54 15.56 2.37 

F5D 24.55 4.70 21.44 3.07 

RWW 64.67 6.97 56.82 4.51 

RtLBL 41.29 7.80 35.03 5.61 

RtMBL 76.39 9.40 66.70 8.90 

RtL 193.70 17.50 169.39 12.78 

RtHW 98.34 7.84 83.32 5.96 

 

 

Figure 5 Right hand length percentile for females 
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Table 6   Unpaired t test for testing the extent 
of sex difference among the variables 

Measure t p 

F1P 1.933 0.056 

F1M 3.828 0.000 

F1D 5.726 0.000 

F2L 5.229 0.000 

F2P 4.31 0.000 

F2M 4.501 0.000 

F2D 3.999 0.000 

F3L 5.06 0.000 

F3P 3.914 0.000 

F3M 4.401 0.000 

F3D 3.887 0.000 

F4L 4.859 0.000 

F4P 3.96 0.000 

F4M 4.102 0.000 

F4D 3.927 0.000 

F5L 5.685 0.000 

F5P 4.731 0.000 

F5M 5.362 0.000 

F5D 4.206 0.000 

RWW 7.163 0.000 

RtLBL 4.908 0.000 

RtMBL 5.651 0.000 

RtL 8.447 0.000 

RtHW 11.484 0.000 
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Figure 6 Right hand width percentile for females 

 

Figure 7 Right hand length percentile for males 

 

 

Figure 8 Right hand width percentile for males 
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The percentile of the female hand 

length can be calculated by the following 

equation: 

hand length percentile = -0.0016859958x3 

+ 0.8487333079x2 - 139.5761816597x + 

7538.2713558410 

where x represent the hand length, this 

polynomial model have an R2 

value=0.9965 which is a very good value. 

While the female hand width can be 

calculates by the following equation: 

hand width percentile = -

0.005853103546x3 + 1.370127909123x2 -

101.072872753908x +2349.40250672925 

where x represent hand width, and R² 

= 0.9942, which also have a good 

predictive values. 

The equations for males are 

hand length percentile = -

0.000482750090x3 + 0.268044692774x2 - 

47.229581905292x + 2652.51801666647 (R2= 

0.9957) 

hand width percentile = -

0.008354061576x3 + 2.480003479265x2 - 

240.532057641213x + 7662.86856239361 

(R2= 0.9988) 

As an example suppose a female 

person have a hand length equal 180 mm, 

so  

predicted percentile =-0. 0016859958 

(180)3 + 0.8487333079 (180)2 - 139. 

5761816597 (180) + 7538.271355841 ≈ 81st 

percentile 

DISCUSSION 

Many studies on hand anthropometry 

were done either direct (Ching-yi & Deng-

chuan, 2017), 2D (Akbarnejad, 

Osqueizadeh, Mokhtarinia, & 

Jafarpisheh, 2017), and 3D (Yu, Yick, 

Ng, & Yip, 2013) however, in this study, 

we introduced a two dimensional 

calibration method using spherical scale 

(ping pong ball) which minimize the 

magnification of the photos. Application of 

this new techniques of digital imaging in 

photo-anthropometry proved to be 

beneficial in getting absolute accurate 

measurements as the instrumental error 

after the 2D calibration was less than 0.4 

%. The system is semi automated in the 

sense that after locating the landmarks the 

linear measurements are automatically 

calculated and saved to a database for 

further analysis, an important aspect in 

case of measurements of a large number of 

individuals. Another unique feature is the 

ability of the system to locate a derived 

points, as in our study the hand width was 

calculated between Right Mid Point of 

Medial Border (RtMBMP)  and Right Mid 

Point of Lateral Border (RtLBMP), these 

points are automatically calculated. The 1st 

one was the midpoint between WMC  

(wrist medial crease) and RtMDB, while 

the 2nd point was the midpoint between 

RtLBP and RtLBD as shown in figure 9. 

 

Figure 9 Measuring hand width, the two blue solid 
points are calculated points.   
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 These technique reduce inter-observer 

error as this measure depends on 4 simple 

easy identifiable landmarks. 

Another feature is the speed as each 

hand need less than two minutes to get the 

21 measurements, this parameter was not 

mentioned in all aforementioned studies.   

However in spite of the 

aforementioned advantages there is an 

important limitation to the developed 

technique as measurements can be done in 

one plane only (Farkas, 1994) and our 

developed technique couldn’t overcome 

this limitation. 

Comparing the hand length percentile 

of our study with US army (Thomas, 

1991) showed that the overall average 

difference is about -1.95 mm, in which the 

5-50 percentiles are bigger in US while 75-

95 percentiles are smaller, as shown in 

Figure 10. 

 

Figure 10 Male hand length percentile in US and 
Egypt 

CONCLUSION 

In this study we have introduced as 

new improved method for hand photo-

anthropometry which is easier, faster and 

more accurate than other photo-

anthropometric methods due to the two 

dimensional calibration. The scope of this 

new method is limited to the co-planner 

measurements (lie in one plane), so 

measurements such as circumferences 

can’t be measured.  

ACKNOWLEDGMENT 

This work was supported by the 

National Research Centre, Giza, 

Egypt, Project Number P100503

0

10

20

30

40

50

60

70

80

90

100

150 200

P
e

rc
e

n
ti

le

Hand length in mm

US

Egyptians



El-Wakeel & Hassan                                                                                                                     100 

Egypt J. Forensic Sci. Appli. Toxicol.                                  Volume 20 (4), December 2020  

REFERENCES 

Akbarnejad, F., Osqueizadeh, R., 

Mokhtarinia, H. R., & Jafarpisheh, A. 

S. (2017). A Novel Technique for 

Rapid-accurate 2D Hand 

Anthropometry. Iran J Public Health, 

46(6), 865-66. 

Ashley, A. W., Kathryn, L. L., Josh, C. T., 

Stefan, M. D., & Joel, D. S. (2010, 

October). CT Based Three-

Dimensional Measurement of Orbit 

and Eye Anthropometry. Investigative 

Ophthalmology & Visual Science, 

4892-97. 

Ching-yi, W., & Deng-chuan, C. (2017). 

Hand tool handle design based on 

hand measurements. MATEC Web of 

Conferences, 119, pp. 1-5. 

doi:https://doi.org/10.1051/matecco

nf/201711901044 

Contributors, W. (2019, 4 18). Johann 

Sigismund Elsholtz. (Wikipedia, The 

Free Encyclopedia) Retrieved 7 4, 

2019, from wikipedia.org: 

https://en.wikipedia.org/w/index.php

?title=Johann_Sigismund_Elsholtz&ol

did=893021550 

Contributors, W. (2019, 2 21). Seneb, 

884433894. (Wikipedia, The Free 

Encyclopedia) Retrieved 7 4, 2019, 

from wikipedia.org: 

https://en.wikipedia.org/w/index.php

?title=Seneb&oldid=884433894 

Dempster, W. T. (1955, November). The 

Anthropometry Of Body Action. 

Annals of the New York Academy of 

Sciences, 63(4), 559-85. 

Ehsanollah, H., Shiva, S., & Zadehr, A. H. 

(2013, Oct-Des). Precise Evaluation of 

Anthropometric 2D Software 

Processing of Hand in Comparison 

with Direct Method. Journal of 

Medical Signals & Sensors, 3(4), 256-

61. 

Farkas, L. G. (Ed.). (1994). Anthropometry 

of the head and face. New York, NY, 

USA: Raven Press. 

Galton, F. (1890). Why do we measure 

mankind? Lippincott's Monthly 

Magazine, 45, 236-41. 

Hsien, E. M., & Arnold, J. B. (2014). Easy 

Leaf Area: Automated Digital Image 

Analysis For Rapid And Accurate 

Measurement Of Leaf Area. 

Applications in Plant Sciences, 2(7). 

Kolar, J. C., Ferkas, L. G., & Munro, I. R. 

(1985, October 1). Surface 

morphology in Treacher Collins 

syndrome: an anthropometric study. 

The Cleft Palate Journal, 22(4), 266-

74. 

Krishan, K. (2006). Anthropometry in 

Forensic Medicine and Forensic 

Science-'Forensic Anthropometry'. 

The Internet Journal of Forensic 

Science, 2(1), 1-8. 

Kuczmarski, R. J., Ogden, C. L., Guo, S. S., 

Grummer-Strawn, L. M., Flegal, K. 

M., Mei, Z., . . . Johnson, C. L. (2002, 

May). 2000 CDC Growth Charts for 

the United States: methods and 

development. Vital Health Stat 11, 

246, 1-190. 



El-Wakeel & Hassan                                                                                                                     101 

Egypt J. Forensic Sci. Appli. Toxicol.                                  Volume 20 (4), December 2020  

Manpreet, K., Bikramjeet, S., Anupama, 

M., Khurana, B. S., Anterpreet, K., & 

Batra, A. (2013, April-June). 

Anthropometric Measurements Of 

Hand Length For Estimation Of 

Stature In North Indians. International 

Journal of Applied Biology and 

Pharmaceutical Technology, 4(2), 251-

55. 

Martin, L. F., & Vigorito, J. W. (2012, 

Sept-Oct). Photometric analysis 

applied in determining facial type. 

Dental Press J Orthod, 17(5), 71-5. 

McLorg, A. P. (2006). Anthropometry. In 

H. B. James (Ed.), Encyclopedia of 

Anthropology (p. 197). Thousand 

Oaks, CA: SAGE Publications, Inc. 

doi:http://dx.doi.org/10.4135/978141

2952453.n54 

Qutubuddin, S. M., Hebbal, S. S., & 

Kumar, A. C. (2012, February). 

Significance Of Anthropometric Data 

For The Manufacturing Organizations. 

International J. of Engg. Research & 

Indu. Appls. (IJERIA), 5(I), 111-26. 

Sangeeta, D., & Kapoor, A. K. (2015, 

June). Sex determination from hand 

dimensions for forensic identification. 

International Journal of Research in 

Medical Sciences, 3(6), 1466-72. 

The Editors of Encyclopaedia Britannica. 

(2019, 3 7). Encyclopædia Britannica. 

Retrieved 7 4, 2019, from 

https://www.britannica.com/science/

anthropometry 

Thomas, M. G. (1991). Hand 

Anthropometry of U.S. Army 

Personnel. UNITED STATES ARMY 

NATICK, NATICK, MASSACHUSETTS. 

Tobin, R. (1975). The Canon of Polykleitos. 

American Journal of Archaeology, 

79(4), 307-321. doi:10.2307/503064 

Vinci, L. d. (1487). Vitruvian Man. 

Retrieved 7 4, 2019, from 

https://en.wikipedia.org/wiki/Gallerie

_dell%27Accademia 

Vitruvius, P. (1521). Di Lucio Vitruuio 

Pollione De architectura libri dece. 

Impressa nel amœna & delecteuole 

Citate de Como: P. Magistro Gotardus 
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Appendix A 

Table 3 Root square error  for a set of hand measurements (1st, and 2nd ) 

  1st Measurements 2nd Measurements Square difference  

 Min Max Mean SD Min Max Mean SD Min Max 
Mea

n 
SD 

√Sq 
Error 

F2L 61.51 79.33 72.12 5.61 60.65 79.10 71.81 5.55 
0.0
5 

4.08 1.03 
1.1
7 

1.01 

F2P 17.50 27.00 22.65 3.00 17.80 26.44 22.77 2.40 
0.0
0 

8.76 1.99 
2.8
1 

1.41 

F2M 20.17 28.03 23.95 2.50 19.95 27.14 23.65 2.16 
0.0
1 

2.34 0.88 
0.8
3 

0.94 

F2D 22.23 29.34 25.68 2.26 21.94 30.52 25.65 2.65 
0.0
0 

1.39 0.35 
0.4
7 

0.60 

F3L 68.77 87.08 79.50 5.81 68.86 85.83 79.23 5.55 
0.0
1 

9.33 1.56 
2.8
4 

1.25 

F3P 20.44 30.33 25.84 2.75 21.49 28.91 25.40 2.64 
0.0
2 

3.27 1.38 
1.2
9 

1.17 

F3M 22.21 30.20 27.32 2.38 23.01 30.05 27.48 1.95 
0.0
0 

2.09 0.64 
0.6
5 

0.80 

F3D 22.77 32.03 26.39 2.72 23.10 29.90 26.40 2.15 
0.0
0 

4.56 0.82 
1.4
1 

0.91 

F4L 65.50 78.65 72.66 4.07 65.95 80.45 73.40 4.34 
0.0
8 

10.2
6 

2.25 
4.0
2 

1.50 

F4P 18.54 28.24 22.40 2.77 18.43 28.28 23.64 2.80 
0.0
0 

16.0
2 

4.00 
6.1
5 

2.00 

F4M 23.95 25.94 24.81 0.60 22.50 26.34 24.36 1.23 
0.0
0 

2.88 1.00 
1.1
0 

1.00 

F4D 21.67 30.34 25.58 2.42 22.16 30.44 25.52 2.43 
0.0
0 

2.36 0.48 
0.7
2 

0.69 

F5L 52.81 70.27 61.26 5.38 51.30 69.37 60.93 5.32 
0.0
0 

5.74 1.92 
1.8
3 

1.39 

F5P 14.31 25.37 19.64 3.02 13.35 23.34 19.34 2.95 
0.0
1 

4.13 1.00 
1.3
2 

1.00 

F5M 15.63 19.06 17.44 1.20 14.84 19.69 17.51 1.49 
0.0
2 

1.49 0.61 
0.5
6 

0.78 

F5D 18.58 30.39 24.33 3.11 19.32 28.53 24.19 2.55 
0.0
2 

3.43 0.77 
1.0
6 

0.88 

RW
W 

56.64 71.51 65.92 4.66 56.59 71.14 66.21 4.56 
0.0
0 

7.05 2.23 
2.2
7 

1.49 

RtL 
172.5

7 
205.2

0 
188.4

6 
10.8

4 
170.7

7 
200.8

6 
186.9

8 
10.2

5 
0.0
5 

23.1
0 

5.56 
8.2
8 

2.36 

RtH
W 

84.16 
104.9

8 
96.94 5.96 82.30 

104.9
2 

95.71 6.23 
0.0
0 

6.96 2.19 
2.3
8 

1.48 
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Appendix B 

Table 7 Percentiles for the anthropometric hand measurements for the Egyptian 
males  

 5 10 25 50 75 90 95 

F1L 59.6 62.2 66.5 70.2 73.6 79.8 82.9 

F1P 9.0 10.6 12.3 14.5 17.6 23.4 26.7 

F1M 12.3 15.3 20.5 22.7 26.3 30.3 35.9 

F1D 25.9 27.4 30.1 33.4 36.1 39.0 40.2 

F2L 61.3 64.4 69.7 75.4 82.1 87.8 91.8 

F2P 19.3 20.3 22.4 24.4 27.8 29.9 31.0 

F2M 19.2 20.0 21.1 24.8 26.4 28.0 29.0 

F2D 20.8 21.2 23.0 26.7 28.8 33.9 37.0 

F3L 69.1 71.9 76.6 81.8 90.5 96.0 102.2 

F3P 21.6 23.6 25.5 27.8 30.3 33.0 34.1 

F3M 22.2 23.1 25.6 27.9 31.1 32.6 36.2 

F3D 20.5 21.7 23.9 27.3 30.2 33.5 36.6 

F4L 62.0 64.6 69.2 75.2 83.9 88.7 94.1 

F4P 19.6 20.8 22.1 24.6 27.2 29.8 31.5 

F4M 20.4 20.9 22.4 24.9 28.2 29.6 31.8 

F4D 19.6 20.4 23.5 25.8 29.5 33.9 39.4 

F5L 48.9 51.5 57.4 62.0 68.2 73.7 79.1 

F5P 14.6 15.9 18.6 20.2 22.2 24.4 26.0 

F5M 14.6 15.3 16.5 18.2 19.3 21.7 24.4 

F5D 17.7 18.6 21.4 24.1 27.1 31.5 33.6 

RWW 52.1 56.0 60.1 65.9 70.1 72.8 75.2 

RtLBL 27.4 32.2 37.4 41.2 45.9 51.1 56.1 

RtMBL 65.5 67.6 70.8 75.7 82.2 88.8 96.8 

RtL 172.4 175.9 183.6 191.0 203.9 215.9 231.7 

RtHW 85.6 88.6 93.4 99.2 103.7 109.0 114.6 
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Appendix C 

Table 8 Percentiles for the anthropometric hand measurements for the Egyptian 
females 

 5 10 25 50 75 90 95 

F1L 51.3 53.3 54.7 60.0 64.3 69.5 75.7 

F1P 9.4 10.8 12.1 13.4 15.9 18.3 21.1 

F1M 12.1 16.0 18.0 19.6 21.7 23.3 26.0 

F1D 21.6 22.1 24.5 28.8 31.7 35.5 37.6 

F2L 56.8 59.3 63.6 66.7 71.7 77.4 79.5 

F2P 18.2 19.3 20.4 22.2 24.1 26.1 27.4 

F2M 16.3 18.1 20.2 21.2 23.1 25.0 25.6 

F2D 19.2 20.0 21.3 23.8 25.4 28.7 30.4 

F3L 62.2 65.4 68.4 73.7 80.3 83.5 87.7 

F3P 20.1 20.7 22.8 24.8 28.1 29.7 30.8 

F3M 20.1 21.6 23.1 24.9 27.7 29.4 30.8 

F3D 18.7 20.6 22.1 24.1 25.9 28.6 30.4 

F4L 59.0 60.3 62.1 67.0 72.7 78.3 82.4 

F4P 17.4 18.2 19.8 21.7 24.8 26.4 28.2 

F4M 18.2 19.3 20.9 22.3 24.0 26.9 29.7 

F4D 19.2 20.1 21.0 23.4 25.9 27.4 28.8 

F5L 44.1 46.0 48.6 54.0 58.2 63.8 68.3 

F5P 13.8 14.9 15.6 17.1 19.0 21.0 22.7 

F5M 11.6 12.2 13.7 15.4 16.8 18.5 19.7 

F5D 16.1 17.4 19.2 21.6 23.2 25.4 27.4 

RWW 48.7 50.8 54.2 56.9 59.6 62.3 63.6 

RtLBL 24.1 27.6 31.0 34.8 38.2 43.1 45.3 

RtMBL 54.2 55.8 59.4 65.7 73.3 82.3 84.4 

RtL 148.6 149.6 159.7 167.9 176.5 188.6 193.9 

RtHW 74.3 76.2 78.4 81.8 88.4 91.5 96.1 
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 الملخص العربي

 المصرية لدى الكبار من خلال الصور ليدل الانثروبولوجيا قياساتال

 1و نجلاء ابومنديل حسن 1خالد حلمي الوكيل

 البيولوجيا، شعبة البحوث الطبية، المركز القومي للبحوث، الجيزة، مصرالانثروبولوجيا قسم 1

حين  ععنو  الأنثروبومترى هو فرع منن العلنوا النيخ ي نتر بد اينة قيايناا جسنم ا نسنا ، 

جيو ه إلى  العصو  القديمة ولمجال القياياا  الانثروبوميتريه الكثير من التطبيقاا فى مجنالاا 

من بينها الطب والصنناةة والعلنوا الجناةينةل علعنب  القيايناا البلنرية لليندين  و ا هامنا  فني 

الد اينة   ير الطبي ، وعصميم الأ واا اليدوية ، وعحديد الهوية الل صيةل صممت هنيه التل 

 لتقديم  طريقة جديدة لقياياا اليد من خلال صو ة فوعوغرافيةل 

و ععتبر هيه الطريقة الجديدة  بسيطة ويهلة و قيقة، حي  عم معايرة الصنو ة لتانا ى ملنكلة 

٪ل و عتمينز هنيه  0.397ي حين  كاننت  قنة القيايناا التكبير اللاةعة في القينا  الاوعنوغراف

 نقناطعحديند نقناط محسنوبة اينتنا  ا إلنى  للنظناا   ريندة حين  يمكننالطريقة الجديدة بميزة ف

 من ةيوب النظاا انه يعمل ةلى القياياا فى مستوى واحدل بسيطةل

إنناث   55 ذكنو  و 58متطنوع مصنرخ بنال    113عضمنت الد اية عطبيق الطريقة الجديدة ةلى 

ا لليدين، وعنم عقنديم  21راء ل عم إج كار الليخ، الجيزة، والايوا  مناطق جغرافيا من ثلاثة قياي 

وةنر  اليند،   مئوينة لطنول لحسابالمئوية، با ضافة إلى معا لتين متعد خ الحدو   المنحنياا

 كما عم إلقاء الضوء ةلى اختلاف القياياا بين الحالاا من الجنسين ذكو ا و إناثال


