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the time variation of the azimuth and elevation an-
gles.  So far, significant scientific results have been
published using stratospheric balloon-borne experi-
mental data of the Indian Centre for Space Physics,
Kolkata, Measurements of ground radioactivity, sec-
ondary cosmic rays, detection of astronomical sources
(Sun, Crab Pulsar, Cygnus X-1, ete.), and weather pa-
rameters such gs temperature, pressure, wind velge-
ity, ete., have been done. However, the dynamics of
the payloads of these *Dignity missions® have not heen
studied. In the present study. we analyse data from
some of the flights to obtain the payload’s attitude and
rotational period at each instant of time, We present
how to determine the Payload attitude from an attitude
and heading reference system using micro-electronic
modules, and also show the payload’s directional stabil-

Payloads for g longer duration, the period of rotation
of the payload is lower, and as a result, pointing to any
object is poorer. In the absence of a pointing device,
a single balloon is preferred for receiving useful data,
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orientation of the detector in the sky to identify the source
of the obtained data, the position of sources. and the de-
termination of payload stability under perturbations. Ap
attitude and heading reference System (AHRS) is essental
for these missions, and it must be g lightweight and com-
pact device. In our experiment, the AHRS js built using the
commercially available inertig] measurement units (IMUs)
sensor with three measuring instruments: an accelerome-
ler. a magnetometer and g gyroscope, each measuring (he
respective values in three orthogonal axes. The data ob-
tained from the AHRS during the mission s utilised to cal-
culate Euler's angles, The 3-axis magnetomeler provides
the components of the Earth’s magnetic field along its axes
which is essertial in computing the heading angle for the
Payload. On the other hand. the 3-axis Zyroscope provides
us with the angular rate around each axjs.

The accelerometer readings provide pitch and roll angle
information, which are used Lo correct the magnetomeies
data. This, in turn, allows for an accurate calculation of the
yaw angle. The tilt-compensated device will not operase
under free-fall. low-gravity conditions, or high-gravity a
celerations. For balloon-barne missions, the payload accs
eration is not very extreme exeept during the time betwess
the balloon burst and the parachute opening. The dev o
tions in the rotationa angle calculations by the fixed fizia
are termed hard-iron effects, and those induced by the gon
magnetic field are termed soft-iron effects. Any zero-field
offsetin the Mmagnetometer during Mmanufacturing is gemes
ally included with the hard-iron effects and sublracted =
multaneously. The accelerometer values are affected &
some gravity offsets, which must be removed before e
forming til¢ compensation during eround feciin. .« -




