Corrections to an Observed Radial Velocity, vr'
The desired radial velocity, vr , is obtained by adding a series of corrections to the observed radial velocity, vr', i.e., 
                                                            vr = vr' + va + vd + v1+ v2 + . . . 
where
           va = correction for the earth's annual motion (this correction is nearly always applied),
           vd = correction for the earth's daily motion (this correction is also nearly always applied)
           and v1, v2, etc. = various other corrections which may be applied, depending upon the 
           accuracy with which vr is desired and the reference frame with respect to which vr is being 
           determined.  For example, if the greatest possible degree of accuracy is desired, then 
           correction need be made for the earth's monthly motion with respect to the earth-moon 
           barycenter.  (The maximum possible value for this correction is 0.014 km/s.)  If the 
           reference frame in which vr is desired is the local standard of rest, then a correction
           (<20 km/s) need be applied for solar motion, etc.  It should be noted that each correction, vi, 
           is given by vi = vi' cos ψi , where vi' is the remaining uncorrected speed of the observer with 
           respect to the frame for which the radial velocity is to be obtained and ψi is the angle 
           between the direction of the observed object and the direction of the velocity vector whose 
           magnitude is vi'.
The two corrections which are nearly always made, va and vd , are determined as shown below.
The annual correction is 
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, where

a = cos α  cos δ, 
b = sin δ sin ε + cos δ sin α cos ε,
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 is the argument of the earth’s perihelion, and
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is the obliquity of the ecliptic; also
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is the number of elapsed centuries since the date 2000.00 and
λ( = solar celestial longitude at time of the observation.
The diurnal correction is 
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, where
φ = the observer’s latitude,
θ = is the LST of the observation and α and δ are the equatorial coordinates of the observed object.
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