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1.	 Introduction

Lucid dreams (LDs) refer to phenomena in which one be-
comes aware that one is dreaming while they are asleep 
(LaBerge, 1985). Intentional and rational ways of thinking 
are characteristics of LDs (Hunt, 1989). In most cases, LDs 
take place during REM sleep, although they can also hap-
pen during non-REM sleep (Stumbrys & Erlacher, 2012). 
LDs are differentiated from ordinary dreams by high activity 
in prefrontal zones in the 40-Hz band (Voss et al., 2009). 
Studies from 1966 to 2016 show that 55% of the human 
population has experienced at least one LD (Saunders et 
al., 2016). Although LDs typically occur naturally, the neuro-
biology of LDs is not fully understood (Baird, Mota-Rolimb, 
Dresler, 2019).

A few studies have indicated the practical applications of 
LD-based research. For instance, motor movements dur-
ing LDs use sensory-motor cortex parts the same as actual 
movements (Dresler et al., 2011), which allows the dreamer 
to practice physical skills during an LD (Stumbrys, Erlacher, 
& Schredl, 2016). LDs could also be used to solve problems 
related to chronic pain (Zappaterra, Jim, & Pangarkar, 2013). 
Though there are some reports of LDs being used to solve 
problems related to persistent nightmares (Zadra & Pihl, 
1997), this topic is controversial and requires more research 
(Macêdo et al., 2019). LD research allows us to confirm the 
correlation between the processes undertaken in LDs and 
psychophysiological processes. LDs also could be used to 
control PC functions (Mallett, 2020).

In addition to the problems related to inducing LDs (Saun-
ders et al., 2016), low perception vividness occurs in most 
experiences (Raduga, 2014). As a result, low perception 
quality prevents people from achieving predetermined goals 
during LDs (Erlacher et al., 2013). To make perceptions more 
vivid, practitioners use deepening techniques (DTs). For ex-
ample, LaBerge suggests that practitioners should spin dur-
ing an LD to make the surrounding sensations clearer:

“Since the sensations of movement during the rotation 
of sleep are as vivid as during physical movements, it is 
likely that in both cases the same brain systems are ac-
tivated to the same degree. An interesting possibility is 
that the spinning method, stimulating the brain system, 
which combines the vestibular activity found in the mid-
dle ear, facilitates the activity of neighboring components 
of the REM system” (LaBerge, 1995, p. 24).

There are dozens of other DTs, most of which require the 
activation of tactile or visual perceptions (Raduga, 2014). By 
comparing them with each other, we can perhaps determine 
which DT is the most efficient.

The goal of the present research is to determine how in-
tention and imagination influence perception vividness in 
LD. For this purpose, we chose a DT that consists of having 
practitioners imagine that the space around them in an LD 
is part of physical reality as opposed to a dream scene. In 
theory, this could cause an increase in perception vividness 
due to the tendency of the LD to model mental intentions 
and expectations (Raduga, 2014). The nature of this DT 
could be one reason why people sometimes cannot sepa-
rate false awakenings from wakefulness—they perceive re-
ality and the LD space to be very similar (Barrett, 1991). In 
other words, this study aimed to achieve more LD vividness 
by partially simulating false awakenings (i.e., practitioners 
were instructed to believe that they were is a state of wake-
fulness while in an LD).

The central hypothesis was that better perception vivid-
ness in LDs can be achieved by perceiving LDs as a state of 
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wakefulness—we refer to this as “imagining wakefulness as 
a DT” (IWDT). As LDs have not been studied extensively, we 
propose a secondary hypothesis. Specifically, we assumed 
that IWDT effectiveness could be correlated with practitio-
ners’ gender, experience, and induction methods.
Support for our ideas could improve our understanding of 
subjective perceptions in LDs and help to create new DTs 
that can be used to strengthen LD practices, research, and 
applications. At the same time, this study could make the 
false awakening phenomenon more understandable.

2.	 Methods

2.1.	Research resource

The study took place from December 23, 2018 to August 
3, 2019. It was held in the form of a field experiment, with 
the volunteers performing the task at home. Project Elijah, 
an online resource (www.pro.obe4u.com and www.pro.aing.
ru), was the primary tool used for carrying out the study. 
LD practitioners from all over the world can register to par-
ticipate in our research works. After they accomplish the 
required tasks, the project team verifies their reports. If the 
report is accepted, the practitioner gains access to the next 
experiment. Experiment participants do not have access to 
others’ reports, as such access could compromise the re-
sults.

2.2.	Volunteers

During registration, volunteers agreed to provide their per-
sonal data. They gave their full names, contact details, a 
social network profile, and a personal photo. Following ethi-
cal and legal standards, before receiving assignments, all 
volunteers gave their consent to participate in experiments 
and assume responsibility for any possible consequences 
from completing assignments.

2.3.	Experimental task

According to the terms of the task, the volunteers had to (1) 
enter an LD and (2) imagine that the dream space was part 
of physical reality (i.e., they were to imagine reality with its 
physical laws and perceptions). Then, the practitioner was 
to (3) determine whether the LD space became more real-
istic or less realistic (or if there was no difference). Then, 
the volunteer was to (4) report the result through a specific 
online form.

The volunteers were allowed to try the task one or more 
times, though they were to report only the single experience 
for which they experienced the most significant outcomes. 
Volunteers could send their reports up to a few months after 
accepting the task, depending on their access to the task 
(i.e., whether it was granted after other previous tasks com-
pleted through Project Elijah). Participants had to describe 
their full experiences in detail; as part of this, each partici-
pant had to explain how they induced the LD, what they 
experienced while completing the task, and how the dream 
ended.

2.4.	Statistical analysis

The final data file was analyzed using contingency tables 
and Chi-square tests in JASP (Version 0.11.0.3). It included 
all criteria (i.e., IWDT, IWDT forms, experience level, gender, 

LD induction method, and LD ending type) and their pair-
ings. The significance level was set to alpha = .05. Bonfer-
roni corrections were implemented as post-hoc tests. Non-
applicable data (n/a) were excluded from the tables and 
were not taken into account in the analysis.

Volunteers were grouped based on the number of LDs 
experienced throughout their lives: <4, 4-10, 11-30, 31-
100, 101-500, > 500, n/a (other or unclear options). Overall, 
IWDT efficiency was based on the following criteria: more 
vividness, failed, n/a (other or unclear options). Detailed 
IWDT outcomes were evaluated using the following criteria: 
decrease (decreased vividness of perception), foul (leads to 
awakening), hyper (perception vividness better than in real-
ity), same-low (low initial vividness and no change), same-
real (high initial vividness and no change), n/a (other or un-
clear options). LD entry methods were reported as one of 
the following: direct (LD without sleep, upon falling asleep, 
or immediately after falling asleep), indirect (LD upon awak-
ening), ld (LD when becoming conscious in a dream plot), 
n/a (other or unclear options). LD endings were reported as 
one of the following: force (awakening against one’s will), 
self (intentional awakening), dream (falling asleep), fake 
(false awakening), outer (awakening because of external 
sounds or other irritations), n/a (other or unclear options).

2.5.	Terminology

LDs that are induced (either directly or indirectly) before fall-
ing asleep or upon awakening look and feel like out-of-body 
experiences (OBEs). Our practitioners often experience LD 
from their beds at home, which is why they might have used 
the term OBE in their reports. Some practitioners even call 
these LDs astral projections. Some studies have proposed 
that OBEs are a type of LD (Levitan et al., 1999) because 
both phenomena involve REM sleep and consciousness 
(LaBerge et al., 1988; Nelson et al., 2007). Also, LD and OBE 
practitioners tend to use the same methods (Raduga, 2014). 
Therefore, in our research, we used the term phase state 
(or simply phase) (Raduga, 2004) to refer to any state that 
has the characteristics mentioned above. In addition, LD is 
closely related to false awakenings (Barrett, 1991), sleep 
paralysis (Dresler et al., 2011; Terzaghi et al., 2012; Voss et 
al., 2009), and many other religious/mystical experiences. In 
this paper, we use the term LD as an umbrella term for all 
these types of experiences.

3.	 Results

We approved 152 reports (86 males, 66 females; one re-
port per person), of which 139 contained defined IWDT 
outcomes. These 139 reports were used for the analysis. 
The reports reveal that 55% of practitioners succeeded in 
increasing their perception vividness by using IWDT. Mean-
while, 23% did not achieve any significant changes, and 
28% of them experienced a decrease in perception vivid-
ness after IWDT. For 41%, vividness remained at a low level; 
for 31%, IWDT caused the LD to end. In 22% of the reports, 
perception vividness stayed the same but with high vivid-
ness. These data are depicted in Tables 1 and 2. 
The chi²-test analysis did not detect any statistically signifi-
cant relationships between IWDT efficiency and gender, LD 
experience, and type of LD ending.
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4.	 Discussion

The goal of this research was to determine whether inten-
tion and imagination influence perception vividness in LD. 
Our primary hypothesis predicted that a person’s intention 
and mental expectations would increase their perception 
vividness in LDs when they pretended that the events of an 
LD were part of physical reality instead of part of a dream. 
To test this hypothesis, we had a group of volunteers at-
tempt a task during an LD. The experiment showed that 
IWDT led to increased perception vividness in more than 
half of the cases.

Half of the practitioners succeeded in increasing percep-
tion vividness via IWDT. Though more studies on this topic 
are needed, the results largely confirm our primary hypoth-
esis. This notion could be based on the brain’s ability to 
simulate physical laws and stereotypes via the imagination 
and during LDs. This could be because LDs provide a very 
realistic simulation of waking conditions (Schädlich, 2017). 
However, this explanation requires more data and experi-
mentation.

Our results can be compared with those of our previous 
study that employed a spinning method to increase LD per-
ception vividness (Raduga, Shashkov, & Zhunusova, 2020). 
Although IWDT provided better results when spinning was 
employed (55% vs. 46%), this difference is statistically in-
significant.

The hypothesis that IWDT depends on gender, partici-
pants’ experience, and the type of LD ending was not con-
firmed in this study. However, perhaps they would have 
been confirmed if we had gathered more data.

Previous studies on DTs have indicated the efficiency of 
sensations, but the effectiveness of IWDT examined in the 
current study suggests that emotions and belief can also 
strongly influence LD phenomena, at least regarding its 
space properties. This means that LD-related neurobiology 
could be deeply connected to the parts of the brain that are 
responsible for emotions and cognition.

The outcome of the study improves the general under-
standing of false awakenings and partly explains why peo-
ple often confuse them with wakefulness. IWDT shows how 
emotional beliefs can transform the LD space and increase 
its vividness (sometimes to the extent that the LD space is 
even more vivid than reality).

4.1.	Limitations

The most problematic flaw of the current study is that the 
participants could have been influenced by the experiment-
er’s demands and their motivation to succeed in the study’s 
task. We have no way of knowing whether their reports are 
truthful and whether their dreams actually became more re-
alistic. We acknowledge this problem and understand that 
it could be present in some reports. For now, the only way 
to solve this issue is to compare different DTs with each 
other through similar studies. In this way, we will be able to 
discern differences between them, even if some parts of the 
data are compromised. For this reason, in this study, we not 
only checked IWDT efficiency, but we also compared it with 
another similar study.

Most importantly, although this method of studying DTs 
is questionable, there are currently no other ways to assess 
and compare dozens of DTs. At the very least, the method 
used presently can serve as a basis for future studies. 

4.2.	Conclusions and Future Research

Most of the volunteers in this study were able to increase 
LD vividness by using IWDT. Our outcomes aid the general 
understanding of the nature of LDs and the mechanisms of 
their perception. Therefore, the outcomes allow us not only 
to observe changes in perception vividness, but they also 
allow us to obtain reliable LD data, thus enabling the dis-
covery of more relevant applications. For now, it is not clear 
how IWDT works, but any LD practitioner can consider us-
ing this DT to achieve a full-fledged LD experience.

We have either planned or performed many other experi-
ments at Project Elijah concerning increasing perception 
vividness during LDs. For example, we have been conduct-
ing studies on the effects of physical exercise, diving, and 
giving commands to LD spaces to increase vividness, pal-
pation, scrutinizing, and other factors. In future work, we 
will assess almost all known DT techniques. The primary 
goal of this long-term research endeavor is to determine as 
precisely as possible the mechanisms of perceptions in LD 
and how they affect the LD space. Our secondary goal is to 
identify the most effective DTs.

Table 1.	 Gender Distribution of IWDT Overall Efficiency  
	 Status

Gender

IWDT Male
(N = 80)

Female
(N = 59)

Total
(N = 139)

Same (real) 21 (26%) 9 (15%) 30 (22%)

Failed 21 (26%) 11 (19%) 32 (23%)

More vividness 38 (48%) 39 (66%) 77 (55%)

Note. Same (real) = vividness degree remained at a high level before and 
after IWDT; Failed = no increase of vividness degree; More vividness = 
increase of vividness.

Table 2.	 Gender Distribution of Detailed IWDT Efficiency  
	 Status

Gender

IWDT Male
(N = 80)

Female
(N = 59)

Total
(N = 139)

Foul 6 (8%) 4 (7%) 10 (7%)

Decrease 6 (8%) 3 (5%) 9 (6%)

Same (low) 9 (11%) 4 (7%) 13 (9%)

Same (real) 21 (26%) 9 (15%) 30 (22%)

Worked 30 (38%) 29 (49%) 59 (42%)

Hyper 8 (10%) 10 (17%) 18 (13%)

Note. Foul = LD ending; Decrease = decrease in vividness; Same (low) 
= vividness degree remained at a low level before and after IWDT; Same 
(real) = vividness degree remained at a high level before and after IWDT; 
Worked = increase occurred, but achieved vividness degree was not spe-
cified; Hyper = IWDT led to vividness which subjectively exceeded percep-
tions of wakefulness.
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Few studies are devoted to this topic, but this work will 
help to improve our understanding of the brain and develop 
new hypotheses about LD application and LD neurobiology. 
Understanding which DTs are better than others will lead to 
more effective LD experiences and more results related to 
LD applications and studies, which could improve humans’ 
lives. 
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