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R E S E A R C H  A R T I C L E

     T
ask complexity during fl ight is an essential characteristic 

that could infl uence fl ight safety, since it determines pilot 

performance and behavior on the fl ight deck. Task com-

plexity should not interfere with the pilot ’ s workload and should 

be within his/her own capability to ensure the pilot remains in 

control during the fl ight. In order to simplify and standardize the 

pilot ’ s operations in fl ight, normally Standard Operating Proce-

dures (SOPs) are provided which typically off er a list of action 

items or criteria arranged in a systematic manner, allowing the 

operator to record the presence/absence of the individual 

items listed to ensure that all are considered or complete.  9   By using 

the SOPs, pilots only need to follow the detailed procedures and 

operations to revert a complex situation to a safe confi guration, 

especially when encountering an emergency or system malfunc-

tion. Consequently, the task complexity in the SOPs should 

guarantee optimum performance of the aircraft  equipment 

and standard operations for the pilots. In addition, task com-

plexity analysis could guide pilot training. More complex tasks 

require more training processes. However, no research has been 

focused on task complexity in fl ight in accordance with the SOPs. 

 In other fi elds, many studies have already shed light on task 

complexity analysis. Tan, Ng, and Mak  22   studied the eff ects of 

task complexity on auditors' performance. Kelly  14   presented 

ways in which the science of complexity helped to achieve peak 

performance. Campbell   3   summarized that, in the goal-setting 

process, task complexity and performance were inversely related. 

Moreover, systematic and logical relationships were also found 

among task complexity, types of information, information 

channels, and sources.  1   Wilson and Caldwell  27   indicated that 

under fatigue eff ects, the decrements in pilots ’  performance 

developed sooner in simple, nonengaging tasks than in the 

complex and more engaged tasks. Some studies also focused on 
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    INTRODUCTION:   Task complexity is regarded as an essential metric that is related to a pilot ’ s performance and workload. Normally, pilots 

follow Standard Operating Procedures (SOPs) during a fl ight. In this study, we developed a measurement named Task 

Complexity in Flight (TCIF) to represent the task complexity in the SOPs. 

   METHODS:   The TCIF measurement combined four complexity components into one index: actions logic complexity (ALC), actions 

size complexity (ASC), information control exchange complexity (ICEC), and control mode complexity (CMC).To verify 

the measurement, we calculated 11 tasks during the takeoff  and landing phases from the SOPs, and invited 10 pilots to 

perform the same tasks in a fl ight simulator. After fl ight, the TCIF results were compared with two workload measure-

ments: the Bedford scale and heart rate. 

   RESULTS:   The results of TCIF and the 4 components of the 11 tasks were calculated. Further, the TCIF results showed a signifi cant 

correlation with the Bedford scores (R  5  0.851) and were also consistent with the diff erence in heart rate (R  5  0.816). 

Therefore, with the increased TCIF results, both the Bedford scale and the diff erence in heart rate increased. 

   DISCUSSION:   TCIF was proposed based on the fl ight operating conditions. Although additional studies of TCIF are necessary, the 

results of this study suggest this measurement could eff ectively indicate task complexity in fl ight, and could also be 

used to guide pilot training and task allocation on the fl ight deck.   
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the task complexity decomposition.  11   Liu and Li  16   summarized 

27 salient factors and 10 dimensions of task complexity. Never-

theless, all of the above were qualitative analyses which were 

subjective and required suffi  cient experience of the researchers. 

Several other studies tried to use quantifi cation indices to pres-

ent task complexity; for instance, Step Complexity (SC) mea-

surement effi  ciently quantifi ed the step complexity of nuclear 

power plants,  18   and Zhang developed a measurement of opera-

tion complexity in spacefl ight.  29   

 However, unlike task characteristics in the nuclear industry, 

tasks in fl ight are more varied and complex, which requires 

more information exchange and control operations of the 

pilots. SC measurement only considered step complexity and 

could not describe task complexity in fl ight comprehensively, 

especially during the fl ight phases which required a signifi cant 

amount of a pilot ’ s physical and mental workload, such as take-

off  and landing. Since human-machine interaction is critical 

during these fl ight phases and the interaction is strongly related 

to the systems complexity,  28   the information acquisition and 

process, the corresponding devices, and the operations of the 

pilots should be regarded as paramount when analyzing task 

complexity in fl ight. 

 Th erefore, for something more adapted to fl ight circum-

stances, we proposed a measurement called Task Complexity in 

Flight (TCIF). TCIF modifi ed the three components of SC, step 

size complexity, step logic complexity, and step information 

complexity, to four diff erent components: the Actions Size Com-

plexity (ASC), Actions Logic Complexity (ALC), Information 

Control Exchange Complexity (ICEC), and Control Mode 

Complexity (CMC). Th e four components ’  complexities were 

deduced from three kinds of graphs: the Action Control 

Graph (ACG), Information Control Exchange Graph (ICEG), 

and Control Mode Graph (CMG). 

 As task complexity was related to the operator ’ s workload, 

we implemented TCIF across 11 tasks in the takeoff  and land-

ing phases that were selected from the SOPs in a CRJ-200 fl ight 

simulator, and used 2 diff erent workload measurements, which 

were the Bedford scale and heart rate (HR),  2   to verify it. Th e 

Bedford scale is one of the widely used subjective workload 

measurements and heart rate is considered the most common 

and reliable measure of workload.  12    

 METHODS  

    Subjects 

 Th e 10 Chinese male commercial airline pilots who partici-

pated in the experiment were qualifi ed captains or co-captains 

of the CRJ-200; mean total fl ight hours were 2368  6  896 h 

(range from 1000 to 5000 h), and mean fl ight hours in the pre-

vious week before the experiment were 6.56  6  5.66 h (range 

from 0 to 26 h). All the subjects signed the subject consent 

form for the present study before the experiment, which was 

approved by the Institutional Review Board of the School of 

Aeronautics and Astronautics, Shanghai Jiao Tong University.   

 Equipment 

 Th e experiment was carried out in a CRJ-200 full-fl ight simula-

tor in Qingdao, China. It is a qualifi ed commercial fl ight simu-

lator (level C) conforming to the guidance presented in Federal 

Aviation Administration Advisory Circular AC 120-40B. Th e 

heart rate of each subject was recorded with physiological 

parameter monitoring equipment (Bio Harness, Zephry Tech-

nology, Annapolis, MD).   

 Procedure 

 TCIF consisted of four components which were deduced from 

three corresponding graphs of the task as shown in     Table I  . In 

order to show how to calculate TCIF, we used the initial climb 

task as an example. Th is task, which included four procedures, 

as shown in     Table II  , started from landing gear retraction and 

ended with fl aps retraction in the takeoff  phase. In the task, in 

addition to following the Flight Director (FD) displaying on 

the Primary Flight Display (PFD), the pilot needed to adjust 

the fl ight modes on the Flight Control Panel (FCP), such as 

Speed/Heading, which were displayed on the Flight Mode 

Annunciator (FMA) on the PFD, and supervise the gears and 

fl aps confi gurations on the Engine Indication and Crew Alert-

ing System.         

 Among the four components of TCIF in  Table I , ALC and 

ASC, which described the amount and logical sequence of 

required actions in the task, were deduced from ACG. ACG of 

the initial climb task, which is shown in     Fig. 1   ,  was depicted 

based on Actions/Action number in  Table II . To calculate the 

complexity of the given graph, we introduced two diff erent 

kinds of order entropy. Th e fi rst-order entropy calculated the 

regularity of the program control logic and the second-order 

entropy evaluated the number of hierarchical levels of the 

graph.  4   Th e fi rst-order entropy considered the nodes that had 

the same number of incoming and outgoing paths as equiva-

lent node classes and the second-order entropy regarded 

nodes as equivalent if they had the same number and type of 

neighbor nodes. Th us, ALC was geared to the fi rst-order 

entropy and ASC belonged to the second-order entropy of 

ACG. Th e formula for the entropy value is below: 

 Table I.        Components, Complexity Contribution, and Graphs of TCIF.  

  COMPONENTS COMPLEXITY CONTRIBUTION GRAPH  

  Actions Logic Complexity of task (ALC) Logical sequence of the required actions Actions Control Graph (ACG) 

 Actions Size Complexity of task (ASC) The amount of required actions  

 Information Control Exchange Complexity (ICEC) HMI-Information Control Exchange Information Control Exchange Graph (ICEG) 

 Control Mode Complexity (CMC) HMI-Control Mode Cognition and Operations Control Mode Graph (CMG)  
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 Eq. 1

where  H  was the number of node classes, and   ( )ip A   was the 

frequency of the node class   iA  .  17       

 As in  Fig. 1 , node 3 and node 5 had same number of incom-

ing and outgoing paths ({2; 1}), and so did node 4 and node 6 

({2; 3}). Otherwise, the remaining fi ve nodes all had diff erent 

numbers of incoming and outgoing paths. Th erefore, nine 

nodes composed seven node classes of the fi rst-order entropy 

in  Fig. 1 , and ALC equaled: 
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Considering the second-order entropy of ACG, since none of 

the nodes had the same neighbors with other nodes in  Fig. 1 , 

therefore each node constituted one node class and there were 

nine node classes. ASC was equivalent to: 
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  Each fl ight task involved information and control fl ow 

exchange that constituted the most crucial part of the task load. 

System information required real-time control in aircraft  piloting.  7   

Furthermore, information resource channel confl icts would lead 

to human error.  24   In other words, the greater the requirements of 

the channels in the procedure, the higher the complexity they 

would spawn. Consequently, two factors should be taken into 

account when defi ning ICEC. First, the complexity of the hierar-

chical levels of the information and control exchange process 

should be described according to ICEG, and the second-order 

entropy was used to calculate   
nPH  , where     nP   was the procedure  n  

in the task. Th e second factor was the occupation circumstance 

of information resource channels in each procedure. Five chan-

nels were considered, which were visual and auditory channels 

with the left  hand, right hand, and feet.  21   We defi ned the infl u-

ence factor of the channel ’ s occupation for the procedure  n  was 

  2(  )
nPlog C  . Th erefore, as shown below,   

nPICEC   equaled: 

  
2  (  ) *

n n nP P PICEC log C H   Eq. 2

where    nP   was the procedure  n  in the task, and the   allICEC   of the 

task was calculated as: 
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 Eq. 3

As in Procedure 1 of the initial climb task, pilots needed to 

follow the FD and select Speed Mode on the FCP. Aft er select-

ing, they had to confi rm the mode on the FMA. Th erefore, the 

ICEG of Procedure 1 was depicted as in     Fig. 2  . Since there were 

nine nodes in  Fig. 2  and none of the nodes had the same neigh-

bors with other nodes, therefore nine nodes constituted nine 

node classes of the second-order entropy, and   
1PH   equaled: 
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 Table II.        Task Decomposition of Initial Climb.  

  ACTIONS / ACTION NUMBER DISPLAYS CONTROL DEVICES  

  Start Landing gear retraction / 1 EICAS → Gear Indicator  

 Procedure 1 Following FD / 2 PFD → FD Control Wheel (2 dimensions) 

 Setting Speed Mode on FCP / 3 PFD → FMA → SPD Speed Mode Switch → On/Off  

 Checking Speed Mode on PFD / 4 

 Procedure 2 Following FD / 2 PFD → FD Control Wheel 

 Setting Heading Mode on FCP / 5 PFD → FMA → HDG Heading Mode Switch → On/Off  

 Checking Heading Mode on PFD / 6  

 Procedure 3 Following FD / 2 PFD → FD Control Wheel 

 1000 feet, setting speed to 200 knots / 7 PFD → Altitude → 1000; FCP Speed knobs → rotation → 200 knots 

 Procedure 4/End Checking if the speed is increasing / 8 PFD → Vertical Speed →  ↑ Throttle (1 dimension) 

 Retracting Flaps / 9 EICAS → Flaps Indicator Flap Gate → array → up  

   EICAS: Engine Indication and Crew Alerting System; FD: Flight Director; PFD: Primary Flight Display; FMA: Flight Mode Annunciator; SPD: Speed; HDG: Heading; FCP: Flight Control Panel.   

  
 Fig. 1.        Action Control Graph (ACG) of the initial climb task, where the numbers 

represent the action numbers in  Table II .    

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-02-05



AEROSPACE MEDICINE AND HUMAN PERFORMANCE Vol. 86, No. 8 August 2015  701

MEASURING TASK COMPLEXITY — Zheng  et al. 

Meanwhile, the requirements of information resource chan-

nels were the visual channel with the left  hand and right 

hand in Procedure 1. Th erefore, the infl uence factor of infor-

mation resource channels was   2(3)log   and   
1PICEC   was 5.0242. 

    The    nPICEC   of the three other procedures and the overall 

   allICEC   in the task were calculated according to Eq. 1 – 3. 

Similarly, the results were 5.024, 5.265, 5.265, and 5.146, 

respectively. 

 For diff erent tasks, the required control devices varied. 

Even for the same device, the operating modes were multiple. 

For instance, throttle operation provided forward thrust in 

most conditions and could also provide reverse thrust when 

the aircraft  was landing on the runway. Another example was 

the operations on the FCP. Pilots could select appropriate 

fl ight modes by activating buttons like Speed Mode, Heading 

Mode, etc. Th ey could also set required airspeed, heading, and 

altitude values on the FCP. However, these two kinds of opera-

tions would generate two diff erent complexities. Th e former 

one only needed a button push and the latter manipulation 

required more precise adjustment. Th erefore, to obtain a com-

prehensive task complexity, CMC should also be taken into 

account. In  Table II  the required control devices are listed and 

CMG of the initial climb task is shown in     Fig. 3  .     

 Similarly, none of the nodes had the same neighbors with 

other nodes in accordance with the second-order entropy in 

 Fig. 3 , therefore all the 17 nodes formed 17 node classes. CMC 

of the initial climb task was: 
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TCIF combined ALC, ASC, ICEC, and CMC together to 

form an index to indicate the task complexity in fl ight. Th e 

calculation of TCIF is shown below, where  α , β , γ , and  δ  

were the weighting factors of ALC, ASC, ICEC, and CMC, 

correspondingly. 

 

 
2 2 2 2  ( * ) ( * ) ( * ) ( * )TCIF ALC ASC ICEC CMC  

Eq. 4

  Th e weighting factors were assigned according to the fuzzy ana-

lytical hierarchy process, which was used to determine the rela-

tive importance in multicriteria decision making.  23   Th ere were 

10 experienced male pilots (mean fl ight hours  5  7173.2 h, SD  5  

5270.9 h) who participated in the determination. All of them 

were asked to grade relative weights among the four compo-

nents. Based on the pilots ’  comparisons, the weighting factors 

for  α ,  β ,  γ , and  δ  were 0.22, 0.23, 0.26, and 0.29. Th erefore, TCIF 

of the initial climb task was 2.022 according to Eq. 4. 

 Th ere were 11 tasks, 5 in the takeoff  phase and 6 in the landing 

phase, that were selected from the CRJ-200 SOPs to calculate their 

TCIF. Each task consisted of three to six procedures, as shown in 

    Table III  . Furthermore, these 11 tasks were carried out in the CRJ-

200 fl ight simulator by the 10 pilots. Each of them performed the 

11 tasks in 1 experiment twice, once as pilot fl ying and once as pilot 

monitoring. Two indices, the Bedford scale and heart rate, were 

recorded to evaluate the TCIF results when the pilots performed as 

pilots fl ying. Th e Bedford scale, which is a 1-10 scale that assesses 

four levels of workload, was presented by a fl ight instructor when 

the pilot fulfi lled each task during the experiment. Scales of 1 

through 3 were scores of satisfactorily perceived workload of the 

task. Scales of 4 through 6 indicated a perceived workload that was 

tolerable to complete the task. Scales of 7 to 9 represented a per-

ceived workload that was not tolerable for the given task. A scale of 

10 was reserved for when the pilots ’  workload was too high to com-

plete the task at all with all available eff ort given to the task.  6   In 

addition, in order to eliminate the individual variation of HR,  19   

HR-D, which was equal to the diff erence between real-time HR 

and baseline HR of the pilot, was used: 

  
HR-D Real time HR Baseline HR

 
 Eq. 5

where the real time HR was the value recorded during the 

experiment and the baseline HR was the mean value recorded 

when each pilot performed a cruise task about 5 min before the 

experiment in the same fl ight simulator.       

 Statistical Analysis 

 SPSS 17.0 for Windows was used to process the experiment 

data. Linear regression analysis was implemented to establish 

the relationship between TCIF with the Bedford scale and 

HR-D. Th e signifi cance of the regression coeffi  cient was ana-

lyzed by  t -test and, when  P   ,  0.05, the result was considered 

statistically signifi cant.     

 RESULTS 

 Th e results of the TCIF and the corresponding 4 diff erent compo-

nents of the 11 tasks are listed in     Table IV  . Th e calculation 

process was similar for the initial climb task. Besides, the mean 

value and SD of the Bedford scale and HR-D for the 10 pilots who 

  
 Fig. 2.        Information Control Exchange Complexity (ICEC) of Procedure 1 in the 

initial climb task. FCP: Flight Control Panel; PFD: Primary Flight Display; SPD: 

Speed; FD: Flight Director; FMA: Flight Mode Annunciator.    
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performed the 11 tasks in the experiment are also shown in 

 Table IV  .      

 Th e linear regression curves of the TCIF results with the Bed-

ford scale and HR-D are shown in     Fig. 4  . Th e results indicated 

that, with a more complex task, the higher the Bedford scale 

would be (R  5  0.851,  P   5  0.001) in the experiment. Th e coeffi  -

cients passed the  t -test ( t   5  4.918,  P   5  0.001). Th erefore, the 

results from TCIF measurement reasonably match with the Bed-

ford scale. Similarly, the TCIF results also presented a great cor-

relation with HR-D (R  5  0.816,  P   5  0.002) and the coeffi  cients 

passed the  t -test ( t   5  4.238,  P   5  0.002), indicating that the model 

was statistically signifi cant. Th us, the TCIF results were consis-

tent with HR-D. Otherwise, the two workload measurements 

also showed a good correlation (R  5  0.859,  P   5  0.001) in the 

experiment. With the increased task complexity in fl ight, both 

the Bedford scale and HR-D increased correspondingly.       

  
 Fig. 3.        Control Mode Complexity (CMC) of the initial climb task.    

 Table III.        Eleven Flight Tasks and the Corresponding Number of Procedures.  

  TASK NUMBER TASK NAME

NUMBER OF 

PROCEDURES  

  Task 1 Preparation before taxiing 6 

 Task 2 Rotation 3 

 Task 3 Gear up 3 

 Task 4 Initial climb 4 

 Task 5 Climbing to 10,000 ft 3 

 Task 6 Flaps down 3 

 Task 7 Localizer intercepting 4 

 Task 8 Gear down 3 

 Task 9 Glide slope intercepting 4 

 Task 10 Setting the altitude to go around 4 

 Task 11 Landing 5  

 DISCUSSION 

 Th e primary purpose of task 

analysis was to compare the 

demands of the system on the 

operator with the capabilities of 

the operator and, if necessary, to 

alter those demands, thereby 

reducing error and achieving 

successful performance.  15   As an 

essential characteristic of task, 

task complexity should be con-

sidered carefully when perform-

ing task analysis. In this study, 

TCIF measurement was devel-

oped based on four components, 

ALC, ASC, ICEC, and CMC, 

to indicate the task complexity 

in fl ight. ALC and ASC repre-

sented the complexities of the 

operations size and logic in the 

task. ICEC and CMC were 

newly introduced, comparing 

with SC measurement. Aircraft 

flight operations require a large 

amount of manipulation, not only surveillance. Th erefore, ICEC 

was crucial when considering the task complexity, as it expressed 

the information acquisition and process, and the device opera-

tions of pilots. ICEC integrates information and the control fl ow 

exchange of each procedure in the task according to the 

SOPs. Appropriate information and control interaction could 

guarantee fl ight safety. According to accident investigators, avi-

ation accidents are usually the result of a chain of unexpected 

events, culminating with the unsafe controls of operators.  20   

Furthermore, ICEC included the infl uence of information 

resource channels occupation on complexity. According to 

multiple resource theory, if diff erent resource channels were 

occupied simultaneously, the mental workload of operators 

increased dramatically, even jeopardizing the task.  25   However, 

ALC, ASC, and ICEC still could not refl ect the whole task com-

plexity in fl ight. To be more comprehensive, task complexity 

should contain three aspects: functional, behavior, and struc-

tural.  10   Th erefore, CMC was also necessary, both in functional 

and behavioral aspects. It indicated the corresponding operat-

ing mode complexity of the control device in the task. 

 Task complexity in fl ight correlated with the operator ’ s 

workload and the four components of TCIF refl ected diff erent 

workload aspects. ASC was related to the physical workload 

and ALC was relevant to the mental workload. Since ICEC 

indicated the human-machine interaction process, it refl ected 

the mental workload and time pressure. CMC was also related 

to the physical workload. 

 Th e Bedford scale was implemented as a subjective work-

load measurement, rather than the generally used NASA-TLX, 

because NASA-TLX is a post hoc measurement, while the Bed-

ford scale was used during the task. Consequently, the Bedford 
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scale could provide a better real-time performance indicator. 

Although it might result in some distractions, the Bedford scale 

attempted to minimize the extra workload by only asking ques-

tions for yes or no answers from pilots; for instance, was the 

workload satisfactory and was there any spare time for addi-

tional tasks, etc. Meanwhile, the Bedford scale was more con-

nected to task complexity, since it could assign the workload to 

four diff erent levels. According to the TCIF results and the lin-

ear regression curve with the Bedford scale, it could predict 

what kind of task complexity was acceptable or insuff erable for 

pilots. 

 Furthermore, TCIF results could guide pilot training. Th e 

more complex tasks need more training processes for pilots to 

become familiar with them. Only with enough practice and 

experience could the pilots ’  resources demanded to accomplish 

a task decrease until the response became automatic.  26   Th us, 

their reactions could be consistent, fast, and error free, and 

automatically triggered. However, excessive complexity might 

still result in the omission of procedural steps in a task, which is 

a form of human error with serious consequences in many 

complex work settings.  13   In other words, the tasks, which are 

allocated to pilots during their fl ight, should not override their 

limitations. Th erefore, TCIF measurement might also direct 

task allocation on the fl ight deck. 

 However, some questions still remain about TCIF mea-

surement. First, since all the SOPs that are provided to pilots 

must be acceptable to warrant task completion, the range of 

tolerable complexity of the SOPs should be determined. Th is 

might be solved based on correlation with the Bedford scale. 

According to existing four grading, more tasks in the SOPs 

would be required to determine the precise correlation 

between TCIF and the Bedford scale to determine the accept-

able level of task complexity. If the task complexity exceeds 

human capability, it is better to allocate the whole task or parts 

of the functions to the auto-

matic system. Second, task pro-

cedures are typically developed 

without considering that opera-

tions might be perturbed and 

disrupted.  8   In the experiment, 

there were no disruptive condi-

tions during the tasks. However, 

as interruptions from the ATC 

or fl ight attendants can happen 

at any moment in real fl ight, 

pilots can be distracted from 

regular operating procedures.  5   

Therefore, TCIF is an ideal 

value regarding a given task 

which is desirable to be accom-

plished without interference and 

can only represent the expected 

operating process. When imple-

menting TCIF in evaluating the 

task complexity of the SOPs or 

in some other implementations, 

some redundancies or other 

measures might be taken into 

account. 

 Table IV.        Results of TCIF and the Four Diff erent Complexity Components.  

  TASK NUMBER ASC ALC ICEC CMC TCIF

HR-D BEDFORD 

 MEAN SD MEAN SD  

  Task 1 2.000 2.000 2.585 2.585 1.191 2.3 4.14 1 0.67 

 Task 2 2.000 2.000 4.097 2.585 1.506 6 3.77 2.6 1.07 

 Task 3 1.585 1.585 5.024 3.000 1.728 7 4.08 3.3 0.82 

 Task 4 3.170 2.726 5.146 4.088 2.022 8.7 4.64 2.3 1.06 

 Task 5 3.585 1.793 6.329 3.807 2.277 15.2 6.32 3.2 0.79 

 Task 6 2.320 1.520 3.680 2.000 1.344 8.1 4.25 2.4 0.97 

 Task 7 3.807 1.149 5.114 3.322 1.943 12.3 5.19 3.2 1.03 

 Task 8 2.807 1.149 2.000 3.459 1.275 5.4 2.22 1.6 0.84 

 Task 9 3.170 2.059 6.035 4.170 2.231 16.5 6.80 3.6 1.07 

 Task 10 3.700 3.085 6.479 3.322 2.337 13.5 4.74 4.2 1.14 

 Task 11 2.807 2.522 6.644 3.459 2.290 26.5 6.69 4.6 0.97  

  
 Fig. 4.        The linear regression results of the Task Complexity in Flight (TCIF) values with two diff erent categories of work-

load measurements. A) Regression result of the Bedford scale with TCIF. B) Regression result of HR-D with TCIF.    
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 In conclusion, in this study, we developed a measurement 

named TCIF. Although additional implementing studies are 

needed, the results of this study suggest TCIF could eff ectively 

indicate task complexity in fl ight by comparing it with two work-

load measurements. TCIF measurements could also be used to 

guide pilot training and task allocation on the fl ight deck.     
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