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Does stimulus noise at encoding influence distraction?
- WM is surprisingly resilient to visual distraction [1,2,3].
- However, most work has used high contrast or salient stimuli. 

This may mask interactions between stimulus strength & 
distractibility. 

- Here, we simultaneously manipulated sensory noise & distractor 
strength.

- If noisier WM representations are more susceptible to 
interference from distractors, we would expect to see an 
interaction between sensory noise & distractor strength

Methods V8.epsV8.eps

Results

Conclusions
Even when we introduce noise to WM encoding, representations are quite robust to 
interference

- Representations of sensory stimuli and remembered stimuli compete. 
- However, only main effect of distractors observed, suggesting that encoded information 

is largely insulated from new sensory inputs, irrespective of how ‘fragile’ the memory is.

Expt 1 – short delay, slow distractor Expt 2 – short delay, fast distractor
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Task Design

500 ms 3500 or 12000 ms

3000 ms

Expt 3 – long delay, fast distractor Expt 4 – dual task, short delay, fast distractor

Making the task harder with a more dynamic distractor 
revealed effect of stimulus noise and distractor:
• Main effect stimulus noise (BF01 = 9.16 x 1016, ηp

2 = 0.27)
• Main effect of distractor contrast (BF01 = 4.30, ηp

2 = 0.05)
• No interaction (BF01 = 0.04, ηp

2 = 0.01)

Making the task harder with a longer delay, still only an 
effect of stimulus noise:
• Main effect stimulus strength (BF01 = 456, ηp

2 = 0.24)
• No main effect of distractor (BF01 = 0.35, ηp

2 = 0.02)
• No interaction (BF01 = 0.57, ηp

2 = 0.03)

Found effect of stimulus noise only:
• Main effect stimulus noise (BF01 = 7.15 x 107, ηp

2 = 0.23)
• No main effect of distractor (BF01 = 0.06, ηp

2 = 0.004)
• No interaction (BF01 = 0.06, ηp

2 = 0.01)

E1: short delay, 8 Hz distractor
27 participants, 360 trials per participant

E2: short delay, 25 Hz distractor
38 participants, 360 trials per participant

E3: long delay, 25 Hz distractor
14 participants, 168 trials per participant

E4: short delay, 25 Hz distractor, 
dual task

20 participants, 360 trials per participant Making the task harder with a dual task revealed effect of 
stimulus noise and distractor:
• Main effect stimulus noise (BF01 = 1.38 x 106, ηp

2 = 0.34)
• Main effect of distractor presence (BF01 = 4.77, ηp

2 = 0.1)
• No interaction (BF01 = 0.14, ηp

2 = 0.002)

Stimulus Noise Manipulation

Versions
ResponseDelayTarget

Step 1: Generate random white noise

Step 2: Circular von Mises PDF to filter orientation, adjustable 
bandwidth

Step 3: iFFT to bring back into spatial domain
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