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Recent developments in imaging schemes and automation in cryo-electron microscopy underscore the 

need for streamlined, automated tracking of microscope imaging parameters and performance. 

Currently, the mode of usage of TEM microscopes such as the FEI Titan Krios varies significantly at 

different sites. Nevertheless, there is widespread interest in having general tools to assess the 

effectiveness and efficiency of microscope use. In order to address this question, we have defined the 

main types of operations conducted on the microscope, provided benchmarks for each of these 

operations, and have computed quantitative measures for productive microscope use. We have 

developed detailed protocols to monitor Krios performance and uptime, which is defined as the time 

during which the Krios is used for steps involved in data collection. The highlights of our approach 

include automated tracking and presentation of key metrics, including time dedicated to maintenance, 

setup, data collection, and for carrying out cryo-cycles that expel moisture from the column.  

 

We have designed and implemented a software system linked to the FEI Health Monitor (HM) database 

(Figure 1), which captures relevant parameters into an xml file that can be used subsequently to generate 

graphical plots. The HM database logs the status of the column valves (Vacc and Vp), with since any 

active use of the microscope for setup or data collection time implies the column valves are open. The 

type of activity being performed when the column valves are open is further discriminated by whether 

the automated software (presently EPU or batch tomography) is active. When one of these programs is 

being executed, we presume that data is being collected (“data collection” time). When the column 

valves are open but these packages are not being used, we presume that the microscope is being set up 

for a run (“setup” time). In addition, our software system tracks the amount of time when the column 

valves are closed (“standby” time), and when the column is warmed (“cryo-cycle” time). Finally, when 

the microscope is disconnected from the TEM server, we assume this indicates that the machine is 

undergoing maintenance. 

 

Each hour of the day during the week (168 hours) can be classified into one of the four uptime (setup, 

data collection, standby, or cryo-cycle) or two downtime (scheduled maintenance or unscheduled 

maintenance) categories (Figure 1). The overall monthly totals for a selected month can then be 

produced without any user intervention (Figure 2), providing a clear indication of exactly how the 

microscope was used as well as a rational basis for resource managers to continuously adapt allocation 

of microscope time according to the needs of the project, and institute improvements as necessary.  

 

 

 

 



 

 

 

Figure 1.  Left: Schematic showing how information from HM database is provided to the 

uptime module.  Right: graphical output of the uptime module indicating the daily breakdown of 

system time into: setup (blue), data collection (green), standby (grey), cryo-cycle (orange), 

scheduled maintenance (light red) and unscheduled maintenance (dark red).  

 

 

 

 

Figure 2.  Left: Graph comparing column status with data collected. This graph shows the daily 

percentage of time when the column is open (red bars, left axis) overlaid with the cumulative 

amount of data collected by the microscope, in gigabytes, over the same time period (blue line, 

right axis). The Right: Pie chart shows the breakdown of tool time for a month into the following 

legend: setup (blue), data collection (green), standby (grey), cryo-cycle (orange), scheduled 

maintenance (light red) and  unscheduled maintenance (dark red).  


