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Section I. Bar chart and Flight list 
The following section highlights changes that were made to the bar chart and flight list in NASA 

CTOP to enhance information visualization and make the displays more interactive.  

a) Bar Chart and Flight List Interactions 

When the inactive (yellow) or active (red) portion of bar chart is selected (highlighted blue), only 

the selected portion of flights become visible in the flight list. If CTRL is held down, the whole bin or 

multiple bins can be selected [Fig. 1].  

When any flight in the flight list is selected, its location in the bar chart will be highlighted. 

Multiple flights can also be selected in this way if CTRL is held down [Fig. 2].  

Figure 1. 

Figure 2. 
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b) Exempt/Non-exempt color coding 

Color coding was added to quickly visualize flights that are exempt from CTOP (blue) and those 

that are non-exempt (green). This is the distinction the CTOP modeling algorithm uses to determine 

whether flights are eligible for delay and/or reroutes. Note in the example below how the 0030 bin 

on the active/inactive bar chart looks like it has three inactive flights above the capacity line that 

could be moved by a CTOP, but when viewing the exempt/non-exempt bar chart it becomes clear that 

two of those flights are exempt and will not be moved. This can affect capacity allocation on 

subsequent bins [Fig. 3].  

 

c) Flight list color coding 

In the flight list, inactive aircraft are colored yellow, active aircraft are colored red, active aircraft 

that are exempt for any reason (user specified in settings) are colored orange. If the user wishes to 

identify aircraft from a list of specific airports, for example, all airports internal to the TBFM region, 

those flights can be colored gray (user specified in settings) [Fig. 4, left].  

Figure 3. 
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When viewing the flight list in exempt/non-exempt mode, exempt active aircraft are colored blue, 

exempt inactive aircraft are colored teal, and non-exempt aircraft are colored green [Fig. 4, right].  

d) Flight search 

A single flight can be identified based on callsign. The user has the option to search for flights in 

the currently viewed FCA only (if viewing the Combined FCA then all the combined FCAs will be 

searched), or search all FCAs within the CTOP program. If a result is found, the flight will appear in 

ÔÈÅ ÆÌÉÇÈÔ ÌÉÓÔ ÁÎÄ ÉÔȭÓ ÌÏÃÁÔÉÏÎ ×ÉÌÌ Âe highlighted in the bar chart [Fig. 5]. 

Figure 4. 

Figure 5. 
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Section II. CTOP Combined mode 
The following section describes the CTOP Combined mode, an entirely new collection of features 

for CTOP that was created to support the IDM experimental design and reduce user workload.  

a) Combined FCA Configuration Window 

The CTOP Combined feature allows the user to designate a group of FCAs to be viewed as a single 

FCA in the bar chart, the demand/capacity table, and the flight list. This is helpful when running a 

CTOP program where multiple FCAs collectively form a meaningful whole, such as when running an 

airport -based CTOP as in many of the IDM conditions. In the fielded CTOP application, FCAs can only 

be viewed independently from one another [Fig. 6].  

The user can specify which FCAs to include in the Combined group in the FCA Configuration 

window. In the example below, three FCAs corresponding to each of the three arrival flows into 

Newark airport (EWR) were selected to create a Combined CTOP for the airport.  

 

  

Figure 6. 
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b) Combined Flight List and Bar Chart 

Multiple FCAs can be viewed in a single bar chart and flight list. The bar chart below shows the 

combined demand of the three FCAs which account for 100% of flights arriving at EWR. This provides 

a sense of whether or not the demand will be above or below a given airport capacity [Fig. 7].     

The flight list identifies which FCA each flight is coming from. 

 

  

Figure 7. 
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c) CTOP-ALL  tab 

A separate tab was created to display the tabular demand/capacity  data and bar charts for multiple 

FCAs while in a Combined CTOP. In the fielded CTOP application multiple FCAs can only be viewed 

one at a time [Fig. 8].  

The user can make manual adjustments to values in the demand/capacity table if they wish.  

Figure 8. 
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When any column in the table is selected, the entire column is highlighted along with the 

corresponding bars in the bar charts for all the FCAs [Fig. 9].  

Likewise, when individual bars are selected in the bar chart the corresponding column in the 

table is highlighted. When CTRL is held, multiple bars can be selected at the same time.  

 

Figure 9. 




















