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Support Vector Machine(SVM)-based classification of eyewitness
memory using single-trial EEG”

Keunsoo Ham'", Kipyeong Kim', Hojin Jeong'

'Psychological Forensics Division, National Forensic Service

The focus of this study was discriminating the eyewitness memory using single-trial electroencephalogram (EEG) evoked by
memory cues composed of multiple words. We reanalyzed the event-related potentials (ERP) data (n=69) from Ham, Kim, &
Jeong (2018) studies, and two-class classification was conducted to distinguish correctly witnessed objects vs unwitnessed
objects trials using linear support vector machine (SVM) algorithm. The single-trial classification analysis showed the
post-stimulus EEG activity between 800 to 850 ms was the most accurate interval for the memory classification (57.43%).
This result suggests that the EEG during memory retrieval can be used to determine whether or not it is witnessed. Finally,

we discussed some points to consider when using EEG for eyewitness memory classification.
Keywords: eyewitness memory, recognition, EEG, support vector machine
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Figure 1. (A) The re—analyzed event-related potentials of hit (witnessed) and correct rejection (unwitnessed) condition (Ham, Kim, &

Jeong, 2018; Experiment 2). (B) Classification accuracy using SVM according to time window (50ms; 0 to 1000ms). Mean+ ISE

intervals shown in error bar and asterisks indicate significantly higher decoding accuracy compared to chance level (50%) at FDR-

corrected p<.05 level. (C) Classification accuracy for hit versus correct rejection epochs in the time window of 700 to 750ms. Filled

circles correspond to individual participants

Table 1. Classification accuracy for hit(witnessed) versus correct rejection (unwitnessed) trial using single—trial EEG epoch.

Time window Mean+SD Range . X . Ratio of
(o) @ @ t—value pvalue classification accuracy above 60%,
n (%)

0~50 50.08+6.34 38.5~66.50 -0.54 0.703 4 (5.80)
50~100 50.70+6.10 37.83~73.33 +0.31 0.378 5(7.25
100~150 50.39+5.78 35.50~69.00 +0.44 0.333 3 (4.35
150~200 49.82+6.74 35.00~64.66 -0.42 0.662 6 (8.70)
200~250 49.79+6.12 35.25~65.12 -0.22 0.587 4 (5.80)
250~300 50.60+5.16 37.00~59.62 +1.63 0.055 0 (0.00)
300~350 50.99+6.45 37.75~65.37 +0.84 0.202 9 (13.04)
350~400 50.67+6.06 37.83~68.62 +0.62 0.270 4 (5.80)
400~450 51.92+7.53 36.66~72.25 +1.60 0.059 10 (14.49)
450~500 54.2446.92 40.12~79.50 +5.35 <0.001 10 (14.49)
500~550 53.35+7.35 38.50~76.25 +2.89 0.003 16 (23.19)
550~600 54.98+7.99 40.00~75.25 +4.46 <0.001 21 (30.43)
600~650 55.46+7.13 38.75~71.62 +6.20 <0.001 16 (23.19)
650~700 55.07+7.67 35.00~70.25 +5.29 <0.001 20 (28.99)
700~750 56.73+8.15 36.00~74.12 +6.60 <0.001 25 (36.23)
750~800 57.38+8.08 34.75~76.12 +6.60 <0.001 28 (40.58)
800~850 57.43+7.17 41.50~77.62 +8.65 <0.001 23 (33.33)
850~900 57.02+7.39 38.50~75.25 +8.60 <0.001 23 (33.33)
900~950 56.92+7.27 37.75~81.50 +7.45 <0.001 21 (30.43)
950~1000 55.79+8.12 40.25~91.50 +5.72 <0.001 16 (23.19)

Note. ‘FDR-corrected p-value.
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