Progress on NRF-SAAO's IO project INTRODUCTION & BACKGROUND:
and Autonomous Follow-up Programs

The South African Astronomical Observatory (NRF-SAAQ) Intelligent Observatory (10)
initiative is a strategic modernisation programme designed to meet the scientific demands of
the data-driven, Fourth Industrial Revolution era of astronomy. The IO project encompasses

N. Erasmusa,b, S. Potter®°, H. Worters?, C. van Gend?, P. Rabe? and D. Cunnama? hardware, software, and infrastructure upgrades enabling remote and fully robotic telescope
operations, alongside emerging technologies such as LLM-based tools and Al-driven
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e - modernised systems for rapid transient follow-up, flexible scheduling, and more efficient

observing modes, positioning the SAAO for a future of agile, globally interconnected
automated telescope networks.

OUR ROBOTIC TELESCOPE

Lesedi is a 1-meter f/8 alt-azimuth telescope that can accommodate instruments on both
Nasmyth ports, utilising a rotating tertiary mirror to direct the science beam to the relevant
port. On one of the ports is mounted with Mookodi, a multipurpose instrument with a
low-resolution spectrograph mode and a multi-filter imaging mode available (see Figure 1 for
specifications). Lesedi with the Mookodi instrument is now completely queue scheduled and
robotically operated.
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SUBMITTING & SCHEDULING OBSERVATIONS T+ 3 min T46min .

Mookodi has been fully integrated into the NRF-SAAQO's IO programme via the recently
open-sourced Observatory Control System (OCS) software developed by Las Cumbres
Observatory (LCO), and is now completely queue-scheduled and robotically operated.
Observations are submitted through the OCS web portal (see Figure 2a+b), but can also be
submitted programmatically via an APl. The OCS employs a dynamical scheduler that recalculates
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