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Effect of Providing Detection Information on Improving Signal Detection
Performance: Applying Simulated Baggage Screening Program
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'Corresponding Author Abstract : The importance of aviation safety has been emphasized recently due to the
Kwangsu Moon development of aviation industry. Despite the efforts of each country and the improvement of
Tel : +82-2-820-6924 screening equipment, screening tasks are still difficult and detection failures are frequent. The
E-mail : cabbagebug@naver.com purpose of this study was to examine the effect of feedback on improving signal detection

performance applying a Simulated Baggage Screening Program(SBSP) for improving

Received : November 05, 2018 aviation safety. SBSP consists of three parts: image combination, option setting and

Revised : December 10, 2018 experiment. The experimental images were color-coded to reflect the items’ transmittance

Accepted : February 13, 2019 of the x-rays and could be combined as researchers’ need. In the option, the researcher

could set up the information, incentive, and comments needed for training to be delivered
on a number of tasks and times. Experiment was conducted using SBSP and participant’s
performance information (hit, missed, false alarms, correct rejection, reaction time, etc.)
was automatically calculated and stored. A total of 50 participants participated and each
participant was randomly assigned to feedback and non-feedback group. Participants
performed a total of 200 tasks and 20(10%) contained target object(gun and knife). The
results showed that when the feedback was provided, the hit, correct rejection ratio and
d” were increased, however, the false alarms and miss decreased. However, there was
no significant difference in response criteria(f). In addition, implications, limitations of
this study and future research were discussed.
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Fig. 2. Selection of bag image in SBSP

Fig. 3. Options of feedback, incentive, comment in SBSP,
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Fig. 4. Simulated Screening Task Image(left: gun, right: knife)
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Table 1. Definitions of results of screening tasks

Performance Definition
Hi If the threatening signal is present the participant
t : ..
decide that it is present
Miss If the threatening signal is present the participant
decide that it is absent
False alarm If the threatening signal is absent the participant

decide that it is present

If the threatening signal is absent the participant

Correct rejection decide that it is absent

Time Total time performing total 200 tasks
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Table 2. Means and standard deviations of detection performance
across experimental conditions

Variable Condition M SD
Information 68.30 9.43
Hit
None 59.50 6.54
) Information 31.70 9.43
Miss
None 40.50 6.54
Information 4.59 5.12
False Alarm
None 8.33 7.08
Information 95.40 5.11
Correct Rejection
None 91.68 7.08
Information 1278.52 355.23
Time
None 837.84 221.29
d Information 77 1.25
None =77 1.29
Information -.09 .68
Beta
None .09 .67
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Table 3. Results of independent t—test for detection performance

Variable MD SE t p
Hit/Miss 888 229 3.84 00
coalse fija;‘c‘t’i/on 373 1.75 2.14 00
Time 4068 8370 527 00

d 1.54 36 429 00

B (beta) 219 19 -99 3

Note. d = Z(Hit) - Z(False Alarm); 3 = -[Z(Hit) + Z(False Alarm)] / 2
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