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Two-way (Mis?)-
communication

• In case 3, participant answered 3/5 
math problems incorrectly during 
sleep
• Error in perception or 

computation
• In case 4, participant did not have 

the eye-signal vocabulary to express 
what she needed to say– “never 
mind!” and “speak up- I can’t 
understand you!” 

Misperceptions of 
sleep and wake

• In case 5, participant was in 
REM sleep, but communicated 
that they were awake and not 
dreaming

• In case 6, participant reported a 
dream in which she answered 
lucid signals and math 
problems, yet according to 
standard criteria, she was awake

Introduction
• A lucid dream is when a dreamers is aware 

that they are dreaming while still asleep
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• Prearranged signals, such as eye 
movements, can be detected 
with PSG during REM sleep, 
and allow communication out 
of dreams 1

• Simple tones and flashing lights 
have been used to communicate 
into dreams, but transmit minimal 
information2

• Some evidence of incorporation of 
verbal stimuli in lucid dreams2

• By combining these methods, we converse 
with lucid dreamers in real time 

Procedure 

References

1. At their normal morning wake 
time (cases 1-3, 6) or an hour 
before their normal bedtime 
(cases 4-5), participants are 
wired up with electrodes

2. For 20 minutes before sleep, 
participants undergo Targeted 
Lucidity Reactivation training to 
associate sound and light (cases 
2-5) cues with a lucid mindset 

3. Cues are presented again during 
REM sleep every 15-60 seconds 
to trigger lucid dreams3

4. After participant signals 
lucidity, or after ~15 cues are 
played without response, 
questions presented softly

5. If response apparent, participant 
woken for dream report

Proof of concept
• Participants can correctly 

answer math problems during 
REM sleep

• Veridical perception of 
external stimuli during sleep

• Sufficient working memory 
to compute mathematical 
responses 
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“I	was	
dreaming	
that…”	

“7-3” 

“I answered	2 for	all	of	[the	math	problems]…I	don’t	
remember	what	the	first	one	was.	I	just	remember	the	last	

one	was	8	– 6.”	

“Next,	I	heard	a	question play	over	the	speakers	but	
couldn't	make	out	what	it	was	saying.	I	didn't	know	
how	to	indicate	that	I	couldn't	hear	the	question	clearly	

so	I	just	signaled	YES	(LEFT	RIGHT	twice)”.

3 out of 5 problems answered incorrectly 
1+1 = 1     
8-5=3     
2+2=1
4-1=3      
8-6=3 (shown)

“No”
Look	up-down	2x	

“I’m	awake”
Look	left-right	4x	

“3”Look	left-right	
once	for	each	number	

in	response“2”	Look	left-right	
once	for	each	number	in	

your	response

“yes”	
Look	left-right	2x

“yes”	

“3”Look	left-right	once	
for	each	number	in	

response

“I	was	eating	[indiscernible]	in	the	Delta	Gamma	house	with	
my	friend	Jeremy,	but	the	plates	were	pumpkin	spice	flavored	
for	whatever	reason…	I	heard	the	math	questions but	I	
can’t	remember	what	they	were…	I	just	started	repeating	
whatever	I	heard at	Jeremy	[to	stabilize	the	dream]”

“…suddenly	it	was	daytime	and	I	was	in	the	video	
game	that	I	was	talking	about.	Then	I	thought,	
okay	this	is	probably	a	dream.	And	then	

something	weird	happened	my	entire	body,	like,	in	
real	life	collapsed…	then	I	signaled	I	was	lucid”
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REM REM

REM

REM

REM WAKE

“8-6” “8-6” “5-2”

“8-6”

“Are you 
dreaming?”

“Are you 
dreaming?”

“8-5”

“I’m	lucid”	
Look	left-right	3x “I’m	lucid” “2”

“… I	was	sitting	in	one	of	my	old	classrooms	in	high	school	and…my	old	math	
teacher	was	teaching	on	the	blackboard…it	would	be	like	I	heard	something	in	a	
far	distance.	so	the	first	word	would	be	soft	and	muggy	but	then	my	dream	would	
pause	and	it	got	clearer.	And	when	I	had	to	draw	out	the	number	in	my	dream	for	the	
math	problem	my	vision	was	black	and	then	the	number	would	be	traced	on	top	

of	the	black	background	and	then	my	dream	would	start	again.”

“3”Look	left-right	once	
for	each	number	in	

response

“[I	answered]	maybe	5	math	problems	
(i answered	2	for	one	of	them,	I	think	one	
of	them	was	5-3,	those	problems	have	
already	been	deleted	from	my	
memory)	…I	just	heard	and	answered	
them,	no	difficulty”

“…I	see	a	flash	of	lights	through	my	closed	eyes	and	
think	"oh	shit,	the	cops."	Then	I	realized	it's	not	the	

cops,	it's	the	lucid	signal.	I	got	excited	and	
accidentally	signaled	LEFT	RIGHT	4	times,	instead	of	2”

“No”
Look	up-down	2x	

I	realized	that	was	too	many.	So	I	signaled	UP	
DOWN	twice	for	"No",	as	in	"no	I'm	not	

awake”	and	then	signaled	LEFT	RIGHT	twice	as	
in	"Yes	I'm	lucid."	

“Are you 
dreaming?”

“I’m	lucid”	
Look	left-right	2x“I’m	awake”

Look	left-right	4x	(here,	
ppt.	looked	5x)

I	heard	it	again	but	couldn't	make	it	out	again.	
Again	I	signaled	YES	(LEFT	RIGHT	twice).	I	then	realized	
it	was	probably	the	question	that	goes	"Can	you	hear	
me?"	and	I	accidentally	answered	YES	both	times	
because	I	couldn't	hear	it.	I	thought	"oh	shoot!	That's	

going	to	mess	things	up!"	

“I	do	remember	several	cues	
near	the	start	where	I	
answered	"Awake”…I	feel	like	
I	was	in	stage	1	or	something”

That’s	when	I	realized	I	was	dreaming…[I	responded]	
just	the	left	right	left	for	the	number	that	corresponded	to	
whatever	the	answer	to	the	problem	was.”

Want to talk more? E-mail me at karenk@u.northwestern.edu or 
Zoom me from 2-5pm EST on 5/4. Meeting ID: 406-99–9446


