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Abstract : Deflection of the vertical is a quantity used in reducing geodetic measurements related to geoidal networks to the
ellipsoidal plane; and it is essential in Geoid modeling processes. Computing the deflection of the vertical component of a point
in a given area is necessary in evaluating the standard errors along north-south and east-west direction. Using combined
approach for the determination of deflection of the vertical component provides improved result but labor intensive without
appropriate method. Least square method is a method that makes use of redundant observation in modeling a given sets of
problem that obeys certain geometric condition. This research work is aimed to computing the deflection of vertical component
of Owerri West local government area of Imo State using geometric method as field technique. In this method combination of
Global  Positioning  System on  static  mode  and  precise  leveling  observation  were  utilized  in  determination  of  geodetic
coordinate of points established within the study area by GPS observation and the orthometric heights through precise
leveling. By least square using Matlab programme; the estimated deflections of vertical component parameters for the common
station were -0.0286 and -0.0001 arc seconds for the north-south and east-west components respectively. The associated
standard errors of the processed vectors of the network were computed. The computed standard errors of the North-south and
East-west  components  were  5.5911e-005  and  1.4965e-004  arc  seconds,  respectively.  Therefore,  including  the  derived
component of deflection of the vertical to the ellipsoidal model will yield high observational accuracy since an ellipsoidal model
is not tenable due to its far observational error in the determination of high quality job. It  is important to include the
determined deflection of the vertical component for Owerri West Local Government in Imo State, Nigeria.
Keywords : deflection of vertical, ellipsoidal height, least square, orthometric height
Conference Title : ICESSE 2019 : International Conference on Earth and Space Sciences and Engineering
Conference Location : Sydney, Australia
Conference Dates : February 27-28, 2019

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:13, No:02, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:1

3,
 N

o:
02

, 2
01

9 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/9

97
55

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(02) 2019 1

https://publications.waset.org/abstracts/99755.pdf

