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Ob6ocHnosanue u yenw: [losiBnsiercs: Bce O0NbIIE T0KA3aTENbCTB BO3ACHCTBHS IPUPOAHOIM
cpenpl (green space), B TOM 4uCIIe MPEACTABICHHON B BUpTyanbHo#M peansHocTh (VR),
KaK HMHCTPYMEHTa YIyYLICHHS SMOLMOHAIBHOW PeryJsiuuy, HeWpopeaOuIuTaluy,
CTUMYJISIIAH TTOJIOKHUTEIHHBIX IMOIHI 1 ociabnenus crpecca [1-3]. [lokazano, 9ato mis
MOJIOKUTENBHOTO dPQeKTa MPUPOAHOW Cpeasl AOCTATOYHO KPaTKOBPEMEHHOTO
JIECITAMAHYTHOTO TIpeObIBaHUS B Hel [4], mpuieM BOCCTAaHOBHUTEIHHOE BO3ACHCTBHE
green space, npexpsBieHHoro B ¢gopmare 2D wmm 3D, He oTiMyaeTcs B YCIOBHSAX
aHaNM3a HKCIEPUMEHTAIBHO co3JaHHoro crpecca [5]. OrtmeueHo, onHaKo,
CYIIECTBEHHOE pa3HoOOpa3ue ToKaszaTeliell WHAWBUIYAIbHBIX BICUATICHUH U
MCUXO(PHU3UOIOTUIECKOTO COCTOSIHUSL YYaCTHUKOB HccienoBanuii [6-9], BciemcTBue
9Yero BO3HUKAIOT BOIPOCH! O BHISCHEHHH 3aKOHOMEPHOCTEH MPHUPOIAHOTO BO3ACHCTBUS
Ha SMOLMOHAILHOE COCTOSHHE YEIOBEKa WIH MPUYMH OTCYTCTBUS TAaKOTO 3P QeKTa.
OnuuM 3 Takux (AKTOPOB MOXKET OBITh BIMSHHE (GYHKIMHA cUcTeM u3beranus /
npubmmxenus (BIS/BAS), cB3aHHBIX ¢ BBIPaKEHHOCTBIO MOIYIIAPHONH aCHMMETPHH B
aKTUBAllMM TNpeQpPOHTANBHBIX o0nacTeid Kopel TomoBHOro Mo3ra: BIS — ¢
npaBononymapHoit, a BAS -nesonosnymapsoit [10]. HecMoTpst Ha 1aBHO BO3HHKIIHIA
MHTEPEC K POJM 3THX CHCTEM, BIUSIOIIMX HA NCHUXHUUYECKOE COCTOSHUE BCIEICTBHE
JOMUHHpPYIOIIEH MOTHBAIIMU B IIOBEJCHHU, €JMHOTO MHEHHS OTHOCHTEIBHO WX
3HAYEHUS MOKa He CIOXHIIOCh, TaK KaK U3BECTHA THIIOTE3a O TOM, 4TO (yHKuuu BAS
MOT'YT OBITh IIPEICTABIICHBI OMIATEPATLHON aKTHBHOCTBIO JI0OHOM KOpbI [11]. TToatomy
HEJIbI0 HACTOSIIEr0 UCCIIEIOBAHMUS CTANIO BBIICHEHUE CBSI3M CAMOOIICHKH IOKa3arenen
BIS/BAS 1 4acTOTHO-IPOCTPAHCTBCHHOW OpraHM3allid aKTHBHOCTH MO3ra IpH
BOCTIPUSATHH MPUPOIHOH cpenbl B popmare 2D u 3D.

Mamepuanvt u memoowvi. B wuccnenoBaHnu npuHUManu ydactue 20 CTyJIEHTOB
yauBepcuteta (18-23 neT, MONOBMHY WX HHMX COCTaBWIJIM MYK4YUHBI). {7151 mpocMoTpa
n3o0paxkenuit B Gpopmare 3D ncrnonp3oBanu muieM BHPTyaibHOU peanbHOcTH Oculus
Rift S ¢ ¢upmeHHbIM mporpaMMHBIM OOecreueHneM. B Tpex sKCIepuMEeHTabHBIX
cutyanusx: GoH ¢ oTKpeIThIMU rnazaMu (POIN) U GUIBM TPUPOTHOTO COAEpIKAHUS
(«ITporyska mo siecy», puc. 1), mpocmatpuBaemblii B popmare 2D u 3D, B Teuenue 3-5
MUHYT peructpupoBamu IO (62 kanama, Neuvo SynAmps2 System). VYnanenue
apre(akToB M PacyeT MOIIHOCTH PUTMOB C MCIIOJIb30BaHHEM NpeoOpa3oBaHus Dypbe
BHIMONTHsUK ¢ puMeneHrieM EEGLAB. Tak kak nomunaupoBanue cucteM BIS mmu BAS
CBSI3BIBAIOT C ACUMMETPUEH aKTHBHOCTH NPEPPOHTAIBHBIX 00JIACTEH KOPBHI COTIACHO
COOTHOIIEHHIO MomHOCTH anbdpa putma [10], MBI mpencraBisieM pe3ynbTaThl,
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MOJTy4YeHHBIE TPH aHaJIi3e OMOMOTEHIIAJIOB 3TOW YacTOTHI. JIJis OlleHKH MmoKa3aresien
cucrem BIS/BAS ucnonbs3oBanu meroauky I'pes—Yuncona [12].

Puc. 1. IIpumep kamgpa u3 ¢prisMa, npeabssisemoro B popmare 2D u 3D

Pesynomamur: Tlpu cpaBHenun nokaszareneit BIS/BAS oOnapyxeno mpeoOiananue
cucrembl BAS (11.243.3) o cpaBuenuto ¢ BIS (8.2+4.8) (p < 0.04) ¢ ntoMuHHpOBaHHEM
BAS y 60% y4acTHUKOB HccnenoBaHus. KoppensinoHHbIi aHanu3 mokasaTenael 3Tux
CHCTEM M MOIIHOCTH aib(al pUTMOB BBISBWII 3HAYMMBIE CBSI3M (COTJIACHO KPHTEPHIO
Crupmena) ans curyanuii @OIT u 3D, kotopelie mpeacrasiens B Tadn. 1. IIpu atom
paccMaTpUBAIOTCSL TOJIBKO KOPPEJSILUKM, PETHOHAPHO TPYNIHUPYIOIIUECS B PSIOM
pacnonokennbix otBeaenusx (0.01 < p < 0.10). B anbal nuanaszone st curyarmu 2D
00OHapy KeHBI OJ0KUTENbHBIE B3 BAS 1 OMONOTEHIINANIOB TOJIBKO B OTBeACHHsIX CZ
1 C6 (0.37 < Rs < 0.46, p < 0.10). Ha anbta 2 gacToTe BBIIBICHHBIE MHOYKECTBEHHBIE
cBs3U nokasateneit BAS nipejicraBiieHbl Ha puc. 2.

Tab6auna 1.

o0r O | F1 Fz F2 F6 F12 | FC2 | FC6 | C4 CP5 | POz | PO4

BEO Rs 037 | 038 |045 (042 | 039 | 039 | 039 | 037 | 039 | 039 | 0.40

3D OB | F5 F7 F11 | C2 Cz C4 CPz

Rs 0.37 | 043 | 036 | 048 | 048 | 037 | 045
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Puc. 2. PernonapHsle 0COOEHHOCTH CBSI3U MT0Ka3aTeNIed CUCTEMbI IPUOIMKEHHS X MOLITHOCTH
anbga 2 purma B pone (POI) u pu npebsBIeHNH TPUPOIHBIX CTUMYJIOB B (hopmare 2D
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B curyanun @O oHM MpeMMYIIECTBEHHO OXBAaTHIBAIOT (POHTANBHO-LIEHTPAJIbHEIC
001acTH MPaBOTO MOMYLIAPHS U MapHeTAIbHO-OKIUIUTAIBHBIEC JIEBOTO, 4 B CUTyalluu
2D - mepennme obGnactu JeBoro, jus cutyanud 3D oOHapykeHa eTUHCTBEHHAsS
3HAYMMas CBS3b TSI anb(da 2 B oTBemeHnn F7.

Bui6oowi: [lonydeHHbIe pe3ynbTaThl YKa3bIBalOT HA IPEAHACTPOUKY» aKTHBALIOHHOTO
COCTOSIHUSI MO3Ta B COOTBETCTBHH C BBIPAYKEHHOCTHIO MOTHBAITMOHHON cucTeMbl BAS,
MpeICTaBIeHHONH OMIaTepaabHO, Kak 3T0 Impemiokeno padee [11]. OrmeuenHas
noJjioxuTenbHas cBsizb BAS u mMomHocTy anbha oCHWUISIHUNA CBUACTENBCTBYET, YTO
JOMUHHPOBAaHUE CHUCTEMbI MPHUONMKEHUS IOMOJHUTEIBHO crocoOcTBYeT 3ddekTy
perakcalu, MoKa3aHHOMY IPH MOTPYXEHUH B IPUPOAHYIO cpeay [1-5].

Impact of approach/avoidance systems on specificity of brain
activation when perceiving natural stimuli in 2D and 3D format

Razumnikova O.*, Davidov A., Bakaev M.
Novosibirsk State Technical University, Novosibirsk, Russia
* razoum@mail.ru
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Background and Aim: Recently, there has been more and more evidence of the impact
of the natural environment (green space), including that presented in virtual reality (VR),
as a tool for improving emotional regulation, neurorehabilitation, stimulating positive
emotions and reducing stress [1-3]. It has been shown that positive effect of the natural
environment may be obtained by a short ten-minute stay in it [4], and the restorative
effect of green space, presented in 2D or 3D format, does not differ in the conditions of
analysis of experimentally induced stress [5]. However, significant variability has been
noted in the indicators of individual impressions and the psychophysiological state of
research participants [6-9]. Thus, the studies are needed to determine the patterns of
nature influence on a person’s emotional state or the reasons for the absence of such an
effect. One of these factors may be the impact of the functions of the avoidance/approach
systems (BIS/BAS), reflected by the hemispheric asymmetry in activation of prefrontal
brain areas. Namely, BIS is associated with the right hemispheric activation whereas
BAS is presented by the left hemispheric activation [10]. Despite the long-standing
interest in the role of these systems, influencing the mental state due to the dominant
motivation in behavior, there is no consensus on their significance yet, since there is a
known hypothesis that bilateral frontal cortical activity may be related to the BAS [11].
Therefore, the aim of this study was to determine the relationships between self-
assessment of BIS/BAS indicators and the frequency-spatial organization of brain
activity during the perception of the natural environment in 2D and 3D format.

Materials and Methods: The study involved 20 university students (18-23 years old, half
of them were men). To view images in 3D format, we used an Oculus Rift S virtual
reality helmet with proprietary software. EEG was recorded for 3-5 minutes (62
channels, Neuvo SynAmps2 System) in three experimental situations: a background
with eyes open (BEO) and a film with natural content (A walk in the forest, Fig. 1),
viewed in 2D and 3D format. A removal of artifacts and calculation of rhythm power by
Fourier transform were performed using EEGLAB. Since the dominance of the BIS or
BAS systems is associated with asymmetry of activation in the prefrontal cortex
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according to the alpha power index [10], we present the results obtained from the
analysis of biopotentials of this frequency. To measure the indices of BIS/BAS systems,
Gray-Wilson Personality Inventory Short Form was used [12].

Fig. 1. An example of a frame from a film presented in 2D and 3D formats

Results: When comparing BIS/BAS indices, a predominance of the BAS system
(11.243.3) was found compared to BIS (8.2+4.8) (p < 0.04) with BAS dominance in
60% of study participants. Correlation analysis of the indices of these systems and the
power of alphal rhythms revealed significant relationships (according to the Spearman
criterion) for the BEO and 3D situations, which are presented in the Table 1. Only
correlations that are regionally grouped in nearby electrode sites are considered (0.01<
p <0.10). In the alphal range for the 2D situation, positive relations between BAS and
biopotentials were found only in the Cz and C6 sites (0.37 < Rs < 0.46, p < 0.10). At the
alpha 2 frequency, the identified multiple relationships of BAS indicators are presented
in Fig. 2.

Table 1.

o0or Oms | F1 Fz F2 F6 F12 | FC2 | FC6 | C4 CP5 | POz | PO4

BEO Rs 037 | 038 |045 (042 | 039 | 039 | 039 | 037 | 039 | 039 | 0.40

3D O | F5 F7 F11 | C2 Cz C4 CPz

Rs 037 [ 043 | 036 | 048 | 048 | 037 | 045
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Fig. 2. Patterns of regional relationships between indices of the BAS and the alpha 2 power in
the background (BEO) and while presentation of natural stimuli in 2D format
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In the BEO situation, the pattern of correlations is presented predominantly in the
frontal-central areas of the right hemisphere and the parietal-occipital areas of the left
one, and in the 2D situation — in the anterior areas of the left hemisphere; for the 3D
situation, the only significant relation was found for alpha 2 in the F7 site.

Conclusion: The results obtained indicate a “pre-tuning” of the activation state of the
brain by impact of the BAS motivational system, represented bilaterally, as previously
proposed [11]. The noted positive relationship between BAS and the power of alpha
oscillations indicates that the dominance of the approach system additionally contributes
to the relaxation effect shown during immersion in the natural environment [1-5].
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