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Figure 1 A time-sensitive target recognition system

for human in the loop based on '"detection-decision"
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Figure 2 Location distribution map of EEG

acquisition channels
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Figure 3 Flowchart of time-sensitive target recognition

selection based on AR-SSVEP-YOLOv3 method
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Figure 4 Average spectrogram of SSVEP

evoked by four stimulation frequencies
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Figure 5 AR based SSVEP visual stimulation interface
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Figure 6 Temporal sequence diagram of time-sensitive
object recognition based on AR-SSVEP-YOLOvV3 method
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Figure 7 Recognition accuracy for different subjects

and data lengths
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Table 1 Accuracy of feature recognition for different

target frequencies

ZAH LT 5
f=7.5Hz f=10Hz f=12Hz f=15Hz
1 0.85 0.90 0.95 0. 80
2 1.00 0.95 0.90 1.00
3 0. 80 0. 90 0.85 0.85
4 0.95 0.90 0.90 0.85
5 0. 90 0. 90 0.95 1.00
6 0. 90 0.85 1.00 0.95
7 0.85 0.90 0.95 0. 90
8 0.95 0.90 1.00 0.85
9 0.95 0.95 1.00 0. 90
10 0.90 0.90 0.95 0.95
11 0.95 1.00 0.95 1.00
12 1.00 0.95 0.90 1.00
13 1.00 0.9 1.00 0.95
14 0.85 0.85 0.95 0. 90
1 0.92 0.91 0.95 0.92
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Table 2 Object detection and tracking results
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Figure 8 Result image of object detection during overlapping process
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Figure 9 Results of target recognition accuracy

for different subjects
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Time-sensitive Target Recognition Method Based on AR-SSVEP and YOLOv3

MA Liuyang, HU Zhengzheng, LI Wuhua

(The 27th Research Institute of China Electronics Technology Group Corporation, Zhengzhou 450047, China)

Abstract; To address the problem of target identity (ID) fluctuation during target tracking, affecting the time-
sensitive target recognition, an " detection-decision" time-sensitive target recognition method ( AR-SSVEP-
YOLOv3) was proposed which integrated augmented reality ( AR) technology, steady state visual evoked potential
(SSVEP), and YOLOv3. The target perception module obtained the front-end scene video and presented it in real-
time through an AR headset. The YOLOv3 algorithm completed the detection of sensitive targets in the scene video,
and the AR-SSVEP EEG processing module decoded the EEG data of the subject during ID changes to identify
time-sensitive targets. The correct recognition rate of time-sensitive targets was compared and analyzed, and the
average improvement in the recognition accuracy of AR-SSVEP-YOLOv3 time-sensitive target recognition method
compared to the YOLOv3 algorithm was about 40% , and the average improvement compared to the YOLOv3-Sort
algorithm was about 15%. The experimental results showed that the AR-SSVEP-YOLOv3 time-sensitive target rec-
ognition method could reduce the influence of target ID fluctuation on time-sensitive target recognition and improve
the human-computer interaction ability and the correct recognition rate of time-sensitive targets.

Keywords: augmented reality; artificial intelligence; time-sensitive target; object detection; steady state visual

evoked potential ; target recognition
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