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Abstract

Background  This study aims to analyze the impact of visual complexity induced by color schemes on
memory performance and propose effective color design strategies for memory enhancement. In today’s
highly competitive visual communication environment, visual elements must not only capture attention
but also be retained in memory. However, excessive complexity can hinder memory due to increased
cognitive load. Therefore, this study focuses on identifying the optimal level of color complexity that
facilitates memory formation.

Methods Color stimuli were categorized based on the number of colors (monochromatic, two-color,
three-color) and color scheme types (analogous, contrasting). Memory performance was measured by
presenting color stimuli briefly, followed by a distraction task and a selection test among altered versions.
Alterations included variations in saturation and lightness. The experiment was conducted through online
surveys with a total of 156 valid responses. Statistical analysis was performed using the Kruskal-Wallis test
to examine the significance of differences in memory accuracy and error patterns across conditions.

Results Although there was no statistically significant difference in memory accuracy based on
the number of colors, two-color combinations showed the highest accuracy, suggesting that moderate
visual complexity aids memory. Among the color scheme types, analogous schemes yielded significantly
higher accuracy than contrasting and monochromatic schemes (p = 0.005), likely due to reduced visual
and cognitive load. Additionally, high-saturation stimuli were most frequently selected as incorrect
answers (p < 0.001), indicating that saturated visuals tend to distort memory and lead to overestimation
in recollection.

Conclusions  The findings highlight that both overly simple and excessively complex color combinations
can reduce memory performance. Instead, moderately complex and harmonious color schemes—
especially analogous ones—are more effective for memory retention. Furthermore, designers should avoid
excessive saturation, which may lead to memory distortion. These results suggest guidelines for color
scheme planning in design and branding contexts to optimize memorability and cognitive efficiency.
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2.1. 7|99 EHX 2|
7192 A7 A4S gropgoelal Xty dadh uf lEshe 1A PR, dnkE o H7E7]9(Sensory
Memory), ©7]7]9(Short-term Memory), 271 (Working Memory), %7171 }(Long-term Memory) 2.
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A2 H A ko w27 AEEC Baddeley & Hitch(1974)+= 7122 ©71719 Md-& 2ste] 247]9
(Working Memory) UEﬂ_O_ xﬂo}o}oﬂq ZHQ 7]04 [e] Z—]H% _‘/_,\_{3] x~]x1-~5}_‘: 7-1 ] }1,]3} J:Ex«] o=z
Aokl Wgols AA oI, Alg7E AA R 9 =(Visuospatial Sketchpad), &2 FZ(Phonological Loop),
% A37](Central Executive)2 FAAHT o] F A5 AAANHE= AIZA 9 F04 ARE YA H o7
Aot al 2 A 3ot QS ofm, AL} T2 A1ZHE FR O] §X] 9 |y TP ol A %ﬁa 75 Rt

o] Baddeley(20001= 2719 R3E nekslol B 71 £ 7158 EFHES 725 Bsgon ol
(Figure )3k 25}, A4 AR e A Aol el 491 el olel 247 AgsA
WgE 4 glon], A2ka Ba4el uel BRo 4 2 A% o] FFS W 4 YrkLogie, 1995).

2.2, MZHH SEdaL 719
A ZHA B34 (Visual Complexity) A2 Aol A JRO) oF L4 a4 7he] 34|, #2385} &, 181

oAl stejet A 55 Edlol= 7Hd 2= A oA tkBerlyne, 1960; Arnheim, 1954). Arnheim(1954)&
A A BERAYS AAE FAdoke FE 70 A Y o’ o 2 Ao, AlZA A=9] 5342 71E a4

ERAES
7ro] AT Aol A 7117 SFGIE), o] & Aol EFAE ov|AY] 7], A4, 3 Uk s 22
E23 EAo g A5l 2 H(Peek, 1987), A9 Aw et} B33t kA (Snodgrass & Vanderwart, 1980),
A7 FHe 9 G4 A @4 F(Nasar, 1997)0] B34S A3 Q2108 A=At Piters, Wedel}
Batra(2010)= A2 B443& B4 BT A BEFAH R F8Es, o] /dS B FA|ststsr.
54 BE a4 AA Y SAoA HIRE EFAE ovloh, TRkl B FH, A4, HE o Hu gt}

TE 74 829 ARALAA TAshe F2A BS AATT o= A1AA Bige] T a4
S04 7108 =k Sl ol A 84 7o BACA AT = IS AYTth A7 Ege
719 B304 At 9FE v & Aok A FEY EJAL AGA F95 B RS aRAoR
2A5}5l0] 719 B3o1s 248 4 9= uhH(Sweller, 1988), FEgH B L Q1X] 4 B3lS Z71A17 719
&S ASHIZ = Sirk
Central
Executive
Visuospatial Episodic Phonological
Sketchpad Buffer Loop

I I I

Long-term Memory

Figure 1 Working Memory Model (Baddeley, 2000)

2. 3. A3t 7|
A= g =(Lightness), A =(Saturation), M4 (Hue)®] Al 7H4] 8 &40z FAEH, d &40
7190e] ml A= G thFe At A] =0l E o] grh MA= et AAA a4t ofet A7 15 *éﬂ
AR AAE 2= Fo% 4TS 5, ool whet uj A whAof whel 7]of AL Zpol 7k Liehd
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13} ek AMAF 7 B4 LBL R RB, B, BG, G, GY, Y, YRQ] 8Mo g FAH MAlgl LZE 7|%0R
Sttt FFARRAS A Ao A Q1 skAY A4 1~29 A o] AR 2302 FA5Hg o, tf Rl
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AVZHR 0.2 AEete] 3l Fopo] SIASHES stofek. 240 W 34 WA oAl 2 Rle] WAo] FUsHA
sl glow, e 4 SANS)CE AAstel 9% Az Aol G BAISAC

Table 1 Color combination stimuli for experimental evaluation

HH Al 2 HHA & HEE+ RS2 oAl

ChAY - 1374
T A 1074

2644
CHZS H A 1074
ALY 1074

3644
CHZ i AH 1074
A 5371

Table 2 A set of 34 color values used in the experiment

]
N |
-
.
HE

no. L* a* b* HE

1 76 33 15 ]

2 76 12 36 I

3 69 17 51 ]

4 76 -29 24 ]

5 80 -59 48 ]

6 76 -10 36 ]

7 88 17 59

8 76 18 -31 ]

9 42 37 -64 ]

10 74 -28 23 ]

11 75 -10 26 ]

12 58 12 -27 I

13 65 -8 -1 ]

14 78 -3 63 ]

15 70 17 60 ]

16 77 -30 -29 ]

17 61 -16 -23 ]

18 68 -45 42 ]

19 74 -26 4 ]

20 59 23 -16 ]

21 85 -9 55 |

22 78 -31 54 ]

23 42 18 -42 ]
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Table 3 Experiment procedure
120 912 X138 2E0: RiH X232 3EHA: MEgx|

3.3. &% #F 2 Hojxt 1y
AP A& He H ool fle A 985S dALR 20249 1149 1145E 229714 & 1293
AAEHAT. F 16999 SHol +AHNeH, 5 o] AUAA LAY AEdEe] SHHoR W2

A% 5 RAYH gHoR HaH 134 AST HEHOR 156709 dole g BAo] Agatdch,
BE AL o4 gyv wAge] R £AR AN SEAte] JREE Telstel F 53719
AP AZE 3R o] 247] 598 X% PAH A9 AT 7 A3 oF 15208 ol
ARG om 13 647, 23 607, 37+ 4570] 242 Helsteirt, ¥ AT FA WA W8 Folzt ol
SIAPAR Aolg T HA7E Folgh ek 21 1L AA o] 71t
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4. A AL}

AEZAA 4L glo|El&= IBM SPSS(M A 27.0, IBM Corporation, NY, USA)E Arg3ste] EAZo g
A 943 Wl H s Qo) A A8E skl e, Heolgrt A4 7S S50 e
Ao & vpeft R4 B4 7192l Kruskal-Wallis 78S AHgst3ch B4 #2904 7152 AZ T 95%(p <
0.05)& st

4.1, B s=0f] IHE 7] Yt

B A Lol wh2 7)) AEES H|wet At BAF R Foln|gt 2tol= YEbA] oktHE A 0.51 £ 0.329,
2814 0.56 + 0.216, 3814 0.53 + 0.230; p=0.207). Lt A A= 143}t (Figure 2)2 E3) wiM
o ofgh 7]9f xfolo] HFAS Tl 4= 9k oA 284 2L IQRe] 0.375% YEt Al 2
Z 7HE F2 H9E Holn AVtAEe] AdEEe] HwA AR FEoA BESIY 9SS I &
Qict, vk, oA 272 IQRo] 0.467¢] 25l 280l H|] 2 o W2 E2E Bt o] T4 on|z|7}
AUAA G<este] 719 Aol Bagt Ay @S S8 A £t 719 oo d3kd a3ts
A BYE 7He S AR 3uiA 242 IQRO] 28j 3} FUF G o AR AUt A Aoz
e Aggo] yeh AR F R AHEe] 12A FAHAE gokth AAH R FYge A 2 BE
0502 & FUsHA et vid =7} 308 Z715te| upet 719 AeEo| Hashe o] TEE ¢l on
ole EAT AA7L 719 ATAE AT 4+ YL Tk B AAE 55 Ideshol FA 719 Al
FElotA okon, AAG 420 AZ4A BAo] 7|19 e P AT 84U o}
AR SR fopulgh Apo] & Belax] Erhe eAE A drt.

o]
o
3t 4

32

Jo

10t )
Single Color

0.8+

Two-Color
0.6

Accuracy

0.4

Three-Color

0.2f

0.0

Single Color Two-Color Three-Color

Figure 2 Memory Performance According to the Number of Color Combinations and Examples of Relevant Stimuli

4. 2. HHM S0 M2 7|2 Yat
B (A, At o 2 A)o] 7] oof w X RS B4517] 19l Kruskal-Wallis 4S AAg
ATk, Al 27 te] AR foulgt Zto|7b et Th(p=0.005). B+ AHES FAHRA(0.59 +
0.236)°] 74 &=¢kom, 1 thg o2 ©A(0.51 + 0.329), HXHA(0.50 + 0.221) 2 & ERTH
FAHA ] A9 MY Zfol 7k wlulste] A|ZbA BFA o] Wil o]2gh Aol QIA A Bgg Eo 7]
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Figure 4 Memory Error Categories with Corresponding Stimulus Examples
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Table 4 Color Combination Guidelines
-7 2898 =017 LIoH M ~5 E[ASFSHCE
1. HHA 5= - CHM H AR A|ZEN CEAM7L 2 E5H0 7] Q0| 22/5HE 2 TSk, 2M HiMS 7|22 2 SiCt
- 3MO|ME ABE 4R, Bk WHHIE ZHGIH AlZE 5
- QAHIMS 2] :
- ZX7HEQE QA0 SO 2 i AREIME MESH0] 2ot TiH|2 Q1S QIX|AM 2EHE Z|A 3t Strt.
- B OHH|E ME3| 2
- IAE CHH|= AR

tolr

2. B 2

=g
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