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We introduced randomization from this intuition that not 
always min value or max value is most potential to 
disturb. If we change the value by randomization, from 
defender side, it will be tough to identify the random 
points. 
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Fig.2: Proposed logical diagram of face detection-based
door controlling system
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Strenth and weekness of the procedure
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2.1 Study area 
The study concentrated on the regions of Gazipur Sadar 
Upazila. Gazipur Sadar Upazila is located north of Dhaka 
at coordinates 23 degrees 53 minutes and 20 seconds north 
latitude and 90 degrees 09 minutes and 42 seconds east 
longitude. Throughout history, this region has been 
covered in dense Vowal Pargana (Sub-Division) forests 
(Sub-Division). Gazipur was historically a component of 
the Dhaka district. However, in 1984, it was elevated to a 
district and is now a part of the Dhaka Division. According 
to other estimates, 60% of the world's population will be 
urban by 2025[26]. In 2013, municipal administrations 
were constituted in Gazipur. Although urbanization is 
increasing in some regions, the location of Gazipur is 
determined by numerous factors. Population- and 
location-wise, Dhaka is the most prominent city in 
Bangladesh. The proximity of Gazipur Sadar Upazila to 
Dhaka has had a significant impact on the area's industrial-
ization and development. 

Fig. 2: Flow chart of the research method
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Table 5: Change analysis from 1992 to 2022 in Gazipur  

LULC Changes  
1992-2022 (30 Years)  

Changes  Area  %  
Agriculture/Vegetation 263-286 23 -5.02% 

Water 19-28 9 -1.96% 

Forest/Tree 43-53 10 -2.1% 

Urban Area 133-91 42 9.17% 

Years  LST NDVI 
Min Max Min Max 

1992 21.06 32.45  0.72 
2022 20.14 34.91  0.55 
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SPI Values  SPEI Values Category 

2 and above  2 and above Extremely wet 

1.50 to 1.99  1.50 to 1.99 Very wet 

1.00 to 1.49  1.00 to 1.49 Moderately wet 

 99 to 0.99 Mild drought 

  Moderate drought 

  Severe drought 

  Extreme drought 
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2.1 Equations

2.1.1 Basic flow equations

The equation of continuity in orthogonal coordinates
[11] is considered as (Eqn. 1),

(1)

Equations of motion,

(2)

2.1.2 k- model

The eddy viscosity coefficient in the standard k-
model [11] is expressed by the following equation (Eqn.
3):

(3)

where is a model constant

The constants used in the model are summarized in Table 1.

Table 1 : Model constants

0.09 1.44 1.92 1.0 1.3

2.1.3 Model of river bed friction

In Nays2DH, the friction of the river bed [11] is set
using Manning's roughness parameter. For Manning's
roughness parameter, the user can define this parameter
locally in each computational cell. ManningÊs roughness

parameter can be known from the coefficient of riverbed
shearing force as follows (Eqn. 4):

(4)

This ManningÊs roughness parameter can also be
estimated from the relative roughness height, ks, by using
the Manning-Strickler equation [11] as follows (Eqn. 5),

(5)

where ks is the relative roughness height.

2.1.4 Bed load transport

The equation for the transport of bed load used in the
model as per Ashida and Michiue [11] is as follows (Eqn.
6),

(6)
where, is Shields number, is effective Shields
number, is critical Shields number, Kc is the
modification function of the effect of the local bed slope on
the sediment transport, is the function of the exchange
layer thickness.

2.2 Model setup

In this study, three cases are considered for studying the
effect of oblique flow and its mitigation; these are Oblique
flow with conventional groins (Case 1), long permeable
dyke along normal line of groins (Case 2) and combined
groins (Case 3) which are shown in Figs. 1(a-c),
respectively. The hydraulic and geometric parameters are
presented in Table 2.

Fig. 1 (a): Conventional groins with sandbar-like obstruction (Case 1)

Fig. 1 (b): Long permeable dyke with sandbar-like obstruction (Case 2)

Flow

Flow

1� 0
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3.3.1 Velocity profiles

For conventional groins, the resultant velocity profiles
are equated with Combined groins and long permeable
dyke along the normal line of groins results measured at
= 2.0 and 4.0, where = 30 cm is the length of the groin.
Fig. 3 shows the comparison of velocity profiles for
different lateral distances (
velocity and water depth were Vavg = 0.19 m/s and h = 0.1
m, respectively. In the figure, all the velocities were
normalized by Vavg. In the figure, = 10.1 indicated the
groin position along flume direction.

Figs. 3(a-b) expression the contrast among velocity
profiles (V) for case 1, case 2, and case 3. For each case,
the longitudinal velocity profiles are compared at a lateral

position of = 2.0 and 4.0. In the figure, all the velocities
are normalized by Vavg = 0.1929 m/s and here = 10.1
indicates the groin position in the longitudinal direction.
The assessments among the three cases illustration
reasonable differences. Along line = 2, the peak of
velocities is initiate at longitudinal distances of =13.1,
14.95, and 16.5 for case 1, case 2, and case 3, respectively.
For the line = 4, the peak of velocities is initiate at
longitudinal distances of = 2.0, 14.2 and 17.34 for case
1, case 2, and case 3, respectively. From the figures, it is
detected that the peak of velocity is found maximum at the
position of head of groin when = 4.

Fig. 3:  Comparison of velocity profiles developed in the different cases at (a) y/l = 2, and (b) y/l = 4
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