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ABSTRACT 

Space situational awareness is a kind of observation resource dependent task, it relies on time and space coverage, 

geometric distribution, observation depth of the sensors, to guarantee the completeness and rapid responding. 

Meanwhile, as the time domain astronomy developed, more and more large field survey telescopes have been put 

into use. Telescopes located on these different astronomy sites can scan the visible sky over and over during clear 

nights. So, it should be a great opportunity to extend the SSA ability with these sensors. Many efforts have been paid 

to share astronomy telescopes for certain tasks of SSA in time division mode, but this is not so efficient for both 

communities especially in survey. Here, we propose another observation and data reduction strategy for large field 

survey to take care of both space situational awareness and time domain astronomy at the same time. This will 

benefit both communities by improving the efficiency of the instruments. The strategy is based on exposure split and 

image differential, to isolate the fast-moving streaks. With the combination of long and short exposures, the orbital 

plane, position along the track and other information can be inferred from the position and length of the streaks and 

points. Afterwards, we have applied this strategy to an optical survey system CHES from Purple Mountain 

Observatory which consists of 12 large field refractors, whose goal is to cover the local sky every 30 minutes. With 

the four 10s exposures and one 1s exposure, we can make local template of static sky quickly and subtract the fast-

moving objects brighter than 16 mag as dotted lines. All the objects whose transit time longer than 30min will be 

covered. These tracklets will be crossmatched with catalogues ASAP and any kind of unusual events will be 

reported to the SSA network for further follow-up. 
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