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ABSTRACT
In forensic science, footwear impressions and footprints are physical evidence found
mostly at crime scenes. This evidence can be used to estimate appearance, such as the height and
sex of the owner. These research purposes are, firstly, to develop a web application for estimating
a person’s stature and sex from step length, shoe size, and footprints. Secondly, to study the
satisfaction towards the use of this system. The target groups in this research are six experts in

system development and 20 police officers from the office of police forensic science in
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Kanchanaburi province. The evaluation used mean and standard deviation data from the user
satisfaction survey. The experts evaluate this survey using an Item Objective Congruence index
(I0Q). Thirdly, we compare the performance of our models with the prototypes (Orathai Kheawpum,
2020). For height prediction, our proposed methods are simple linear regression, multiple linear
regression, and polynomial regression. For sex prediction, our approach is a logistic regression
model.

The research findings show that 1) our application can estimate the height and sex, 2) the
evaluation of the I0C by experts achieves a satisfaction level, and user satisfaction reaches a high
level (Xx=4.35,5.D.=0.60), and 3) the performance of machine learning models demonstrates that
polynomial regression can predict a height similar to ground truth data, which is similar to the
prototype model. For stature estimation, the best result is received from a female’s shoe length,
and the worst result is achieved from shoe sizes. For sex prediction, it is found that the system

accuracy obtains 94.40%

Keywords: Web application, Machine learning, Estimation of stature, Estimation of sex, Shoeprint,

Footprint, Step length
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Ardudszansnisangula

(Linear Regression)

ArduUszansnisanaula

(Polynomial Regression)
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ANEN - TEEY
AR UL
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y = 150.12 + 0.43(x)

Actually VS Predicted (W

"C«MNW,\

y = 105.93 + 1.03(x)

75 W0 m5 B0 F5 M0 @5 €0 W5
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5 M0 RS BO TS5 M0 @5 HL @5

R? =0.9126

AUE - AL
A119589477
LAY

sy VS Predicied (Mer

» n r F3

y = 115.30 + 4.86(x)

Cegree=5

0 "

R? = 0.9005
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x= dataset[['Width', 'Length']]
y= dataset[['Stature’]]

x_train,x_test,y train,y test = train_test_split(x,y,test_size=0.8,random_state=1)

model=LinearRegression()
model.fit(x_train,y_train)
y_pred=model.predict(x_test)

print("R-squared : ",model.score(x_train,y train))

R-squared : ©.9440366092937177

A9 6 '3mesﬁmii’ﬂﬂizﬁw%mwmmsLummz;jn NANUNINLALAINUYNITOIN

NANT 6 1lTATILIN1TIAUTEANSAINAINAZILAIINEY 21NINANUNTIUAZAIINYD
FRUNIAINITTOUTAILLAT B NUTINITAINALIUANAIYATBY AN UAIE 19T I dmSunaaeuiien

duuszavsnisdnaulaegn 94.40%

In [2]: #Create Confusion Matrix
import scikitplot as skplot

skplot.metrics.plot_confusion_matrix(y_test, y_pred)

plt.show()

print("Accuracy Score = ",accuracy_score(y_test, y pred))

Confusion Matrix

Tue label

Predicted label

Accuracy Score = @.9666666666666667

A 7 Aesevidulsgavtonnesilanvan dviunisainagiune
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0ejf1 96.67%
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AidenhnamsinsenunUieuiisulssavsnmanduuseansnisdndul (R?) vesyatoyaiivinnegann

NSBPUIMEATANUINIITEAURUY [1] UaAIAIn15I97 4

M19199 4 HaN1SWIBUIBUTENIINITEAULUUAUNEITEN 299n15TAUsEENEAMAIRALILAIINES

NUIFEAULUY nsiFEudieIAIaq
N13ANALLUY . . . . Polynomial
Linear Regression Linear Regression .
Regression
ANNGT - STEENURUNAYY 0.8148 0.8028 0.8110
AUEN - TEEENAAUNANIN 0.9104 0.9075 0.9126
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ANEN - AIUNINTOUTUNAYTY 0.8998 0.8792 0.9005
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