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After its successful launch in October 2023, the NASA Psyche mission is currently on its way to
asteroid (16) Psyche where it will arrive in 2029. Psyche is the first metal-rich asteroid to be orbited
by a spacecraft (Elkins-Tanton et al., 2016). Thus, the Psyche mission plans a detailed geologic and
morphologic survey of the asteroid (Jaumann et al., 2022) supported by an extensive imaging
campaign conducted by the Psyche Multispectral Imager (Bell et al., 2016; Polanskey et al., 2018).
Previous space missions, in particular the Dawn mission at asteroid Vesta (Russell et al., 2013),
provide a base for the science and mission operations to collect the desired data (Polanskey et al.,
2018).

High quality data products including, mosaics and digital terrain models are vital to perform a
geologic and geomorphologic analysis, however Psyche is an irregularly shaped body (Shepard et
al., 2021) (Figure 1) that makes the illustration and interpretation of such data challenging. Psyche
can approximately be described by a bi-axial ellipsoid with axes of 129 km and 86 km (Shepard et
al., 2021), resulting in a flattening of 0.33 (the flattening is defined as , where and are the semi-
major and semi-minor axes, respectively). As comparison, the also ellipsoidal asteroid Vesta has a
flattening of 0.20 with bi-axial axes of 285 km and 229 km.



Figure 1: Psyche’s shape from Shepard et al. 2021. The colours illustrate the surface’s distance from
the centre with red and blue indicating high and low values, respectively.

The Dawn mission conducted an extensive mapping campaign at Vesta (Williams et al. 2014) and
although the digital terrain models were referenced to the best fit ellipsoid describing Vesta’s shape,
the cartographic products (e.g. maps) were usually presented in a geocentric projection (Roatsch et
al. 2012, 2013). This means that images of the surface of Vesta were projected onto a sphere of
255 km radius before being map projected. Although this approach is straight forward and did not
hinder the geologic interpretation, the surface images are distorted. As a consequence, measuring
feature lengths, such as crater diameters, is incorrect, albeit often negligible in the case of Vesta.
However, distortion effects will be significantly increased if such techniques are being applied to
even flatter Psyche.

To mitigate such distortion effects on Psyche, one could use a mapping tool that enables mapping
directly on the three-dimensional surface (Ernst et al.). However, to make use of the full capacity of
the data, it is desirable to generate map products that can be used in standard geoinformation
systems, such as QGIS. For such tools, a suited image projection needs be applied, that
incorporates the ellipsoidal shape of Psyche. An improvement on distortion can be achieved when
applying a geodetic projection, which projects surface images though an ellipsoid’s surface normal
rather than a central point (Figure 2).

Figure 2: Illustration of the geocentric and geodetic latitude of a point on the surface of an ellipsoid.

In this work, we will access the effects of Psyche’s ellipsoidal shape on producing and interpreting
cartographic products. As a guide to the future generation of Psyche cartographic products, we will
show how potential surface features and measurements on Psyche in geocentric projection will be



distorted compared to geodetic projections.
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