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Abstract 

For the first time, a theoretically based combination of colour and shape of traffic light signals is proposed. As a result of this 

combination, a new effective traffic light model (Dalton Traffic Light) is created. The purpose of the Dalton Traffic Light is to 

ensure equal and indivisible safety and new conveniences for all road users; to radically improve road safety and the quality of 

life of people with color vision deficiency (CVD, color blindness) and other visual impairments. A person receives information 

mainly visually, therefore; despite the active introduction of digital intelligent technologies, traffic lights, like road signs, is the 

most important means of visualising the rules for organising and ordering traffic flow. The traditional traffic light does not 

provide identical control signals universally to all road users. A significant portion of conventional traffic light users are 

discriminatorily limited in the quality (unambiguity) of the control signals. Identical round traffic light signals cannot be 

combined to create a universal combined traffic light section. Compared with the existing traditional design, the Dalton traffic 

light has the following social, information, economic and aesthetic advantages: the most important benefit from a social 

perspective is the rehabilitation of a large group of people as equal road users (Restrictions on issuing driver's licenses may be 

lifted too). “Arrow” (apex) of the yellow intermediate triangular signal indicates in advance which signal (green or red) will be 

activated next. This clear additional information improves decision-making accuracy and contributes to improved road safety. 

Reduction of material, energy, transport and service costs for the manufacturing and operation of universal combined traffic light 

sections (one-section and two-section) compared to conventional traffic lights. Compact Dalton Traffic Lights (one-section and 

two-section) help reduce visual pollution of the street and road network. There are important anti-conservative aspects of the 

device implementation: the Dalton Traffic Light (vertical or horizontal) does not require changes to the colour, position or signal 

sequence of existing traditional traffic lights. The functions of the additional green arrows and red, yellow and green arrows of 

the standard traffic light remain unchanged. For the Dalton Traffic Light, the current rules and technical regulations (operating 

mode: steps, phases and control cycles; duration of the control phase; operating conditions: installation rules, elements of the 

supporting structure, reliability of fastening, etc.) are applied, which are observed during the operation of a conventional traffic 

light. 
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1. Introduction 

1.1. Background Information 

A person receives information mainly visually, therefore; 

despite the active introduction of digital intelligent technolo-

gies [1, 2], traffic lights, like road signs, are the most important 

means of visualising the rules for organising and ordering traf-

fic flow. 

A typical traffic light (vertical or horizontal) has three cir-

cular signals – two main signals (red and green) and one inter-

mediate signal (yellow, amber). Red means “stop”, green 

means “go ahead” and yellow means “caution”. It can be ar-

gued that the colours of traffic lights were initially chosen rea-

sonably, in accordance with Rayleigh’s scattering law (Figure 

1) [3]. 

 
Figure 1. Rayleigh scattering. The greater proportion of blue light 

scattered by the atmosphere relative to red light. 

However, a traditional traffic light does not provide identi-

cal control signals universally for all road users. 

A significant portion of conventional traffic light users are 

discriminatorily limited in the quality (unambiguity) of the 

control signals. Identical round traffic light signals cannot be 

combined to create a universal combined traffic light section. 

1.2. The Conventional Traffic Lights 

Disadvantages 

Conventional traffic lights have the following disad-

vantages: 

1) A large group of road users with color blindness [4] and 

visual impairments have difficulty accurately recognis-

ing traditional traffic light signals, as all signals are iden-

tically round. This problem is especially acute in condi-

tions of low visibility. 

2) Identical round traffic light signals cannot be combined 

to create a universal combined traffic light section. For 

example, during the day, colorblind people can tell 

which signal is which because there is a standard posi-

tion assigned: top – bottom or right – left [5]. This be-

comes problematic if the compact combined models of 

traffic lights are used. 

3) The concept of harmony of form and colour [6] suggests 

that red and yellow colours are incompatible with a cir-

cle. Green corresponds to a spherical shape. Blue, which 

has a high degree of atmospheric dispersion (Figure 1), 

matches a circular shape. 

1.3. Objective 

The classic traffic light with round signals has been around 

for over a century. Throughout this time, there have been 

problems accurately identifying traffic light signals for color-

blind road users. The task of “implementing” an option for 

such a large group of road users proved non-trivial. 

The urgency of addressing the functional shortcomings of 

traditional traffic lights is demonstrated by the active work of 

scientists and engineers in this area. A wide variety of options 

are being proposed, from freely changing the signal shape to 

a common monitor displaying signals, arrows, etc. [7-9]. 

Recently, complex information navigation systems for de-

tecting traffic lights have also been tested using architectures 

from YOLO (You Only Look Once) [10, 11]. Experimenters 

note that the traffic light signal recognition coefficient is be-

low 1.0 (100%). In fact, even with the use of such complex IT 

systems, traffic light signal identification is not guaranteed. 

Proposed innovations generally fail to meet the require-

ments of traffic light conciseness – simplicity, clarity, brevity 

and precision of control signals. These qualities are especially 

important in heavy and dynamic traffic conditions, as well as 

in poor visibility. 

Furthermore, despite significant technological advances in 

the production of new materials and a variety of light sources, 

the proposed technical solutions for modernisation of conven-

tional traffic lights are generally expensive and appear func-

tionally unconvincing. 

The purpose of this article is for the first time, theoreti-

cally based combination of colour and shape of traffic light 

signals is proposed. As a result of this combination, of a 

new effective traffic light model (Dalton Traffic Light) is 

created. 

Purpose of the Dalton Traffic Light is to ensure equal 

and indivisible safety and new conveniences for all road 

users; to radically improve road safety and the quality of 

life of people with color vision deficiency (CVD, color 

blindness) and other visual impairments. (In 1794, John 

Dalton first conducted research and described the vision 

defect he himself suffered from – color blindness, later 

named daltonism in his honor). 
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2. Method, Colour and Shape 

2.1. Art Theorists About Colour and Form 

The perception of an object depends largely on its shape and 

colour. Human visual perception of an object in which colour 

and shape are harmoniously combined is most effective [12]. 

“Coordination of given colors with corresponding shapes in-

volves a parallelism. Where colors and shapes agree in their 

expression, their effects are additive” [13]. 

Art theorists Wassily Kandinsky and Johannes Itten studied 

and explored the question of the combination of form and col-

our. 

Wassily Kandinsky created a “diagrammatic indication of 

the line-plane-colour relationships” [14] and showed that red 

corresponds to the right angle and the square shape while yel-

low corresponds to the sharp angle and the triangular shape 

(Figure 2). 

 
Figure 2. Wassily Kandinsky. The “diagrammatic indication of the line-plane-colour relationships”. 

Johannes Itten: “The square corresponds to red, the colour 

of matter. The weight and opacity of red agree with the static 

and grave shape of the square. The triangle owes its nature to 

three intersecting diagonals. Its acute angles produce an effect 

of pugnacity and aggression. The triangle assimilates all 

shapes of diagonal character, such as the rhombus, trapezoid, 

zig-zag, and their derivatives. It is symbol of thought, and 

among colours its weightless character is matched by lucid 

yellow” (Figure 3). “To summarize, the square is resting mat-

ter; the radiating triangle is thought, and the circle is spirit in 

eternal motion” [13]. 

 
Figure 3. Johannes Itten. Association of colours with corresponding 

shapes. 

2.2. Combining Colour and Shape in a Traffic 

Light Signal 

Combining colour and shape in a traffic light signal can en-

hance visual and psycho-emotional recognition. Such a signal 

can be seen from a greater distance, allowing more time to 

make the best decision, which in turn improves road safety for 

all road users. 

3. Results, Dalton Traffic Light 

3.1. Creating a New Effective Traffic Light 

Model 

For the first time, a theoretically based combination of 

colour and shape of traffic light signals is proposed. As a 

result of this combination, a new effective traffic light 

model (Dalton Traffic Light) is created. 

The Dalton Traffic Light, while maintaining the position 

and colour of a standard traffic light, has a square red signal, 

a triangular yellow signal, and a standard round green signal 

(Figure 4). “Arrow” (apex) of the yellow intermediate trian-

gular signal indicates in advance which signal (green or red) 

will be activated next. 
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Figure 4. Dalton Traffic Light. A three-section system with a timer 

and light sequence. 

The three-section design of the Dalton Traffic Light can be 

converted (with the same functionality) into identical models 

– two-section (Figure 5) and one-section (Figure 6) models, 

which are more economical and help reduce visual pollution 

of the street and road network. 

 
Figure 5. Dalton Traffic Light. A two-section system with a timer and 

light sequence. 

The horizontal traffic light sequence is similar to that shown 

in Figure 4 and Figure 5. 

 
Figure 6. Dalton Traffic Light. A monosection system and light se-

quence. 

Figures 4, 5, and 6 illustrate the operating steps of the pro-

posed traffic light. The operating modes (steps, phases, and 

control cycles) and operating conditions (installation rules, de-

sign elements, fastening reliability, etc.) for the three-section 

Dalton Traffic Light can be established in accordance with ex-

isting standards and technical regulations applicable to con-

ventional traffic lights. It is crucial to accurately and precisely 

calculate the control phase time, which is the combination of 

the main step and the following intermediate step. This is 

particularly important when regulating conflicting traffic and 

pedestrian flows. For compact traffic lights, the operating 

modes and operating conditions can be modified based on ex-

perience with the three-section Dalton model and without 

compromising control safety. 

Additional green arrows, and red, amber, and green arrows 

for the Dalton Traffic Light remain the same as for the con-

ventional traffic light, and the shape of the arrows can be prac-

tically stylised in combination with the new image of the Dal-

ton Traffic Light. For example, a yellow triangular signal has 

an arrow-shaped outline and is, in fact, the arrow with an in-

creased illuminated area. 

Various options for visualising arrows are possible. The 

Convention on Road Signs and Signals prescribes: “Black ar-

rows on a red, amber or green background may be used” [15]. 

The rationale for choosing different Dalton Traffic Light 

signal silhouettes can be further expanded by the following 

consideration. Road signs, like traffic lights, are a means of 

visually embodying traffic regulations. These signs also, for 

the most part and depending on their purpose, differ in their 

overall outline – triangle, circle, square (Figure 7). 

 
Figure 7. Contours of warning and regulatory (prohibitory or re-

strictive, mandatory, special regulation) road signs. 

3.2. Superiority of the Dalton Traffic Light 

Compared to the Usual Traffic Light 

Superiority of the Dalton Traffic Light compared to the 

usual traffic light: 

1) Public Significance 

Traffic light signals, which have their own shape for each 

colour, will be clearly identified by color-blind and visually 

impaired people. 

Restrictions on issuing driver's licenses may be lifted. 

Eliminates the need for colour vision testing for potential 

drivers. Eliminating this testing also saves resources (tens of 

millions of tests per year). 

Compact Dalton Traffic Lights (one-section and two-sec-

tion) help reduce visual pollution of the street and road net-

work. 

But the most important benefit from a social perspective is 

the rehabilitation of a large group of people as equal road users. 

2) Additional Visual Information Content. Road Safety 

“Arrow” (apex) of the yellow intermediate triangular signal 

indicates in advance which signal (green or red) will be acti-

vated next. This clear additional information improves deci-

sion-making accuracy and contributes to improved road safety. 
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3) Cost Reduction 

Reduction of material, energy, transport and service costs 

for the manufacturing and operation of universal combined 

traffic light sections (one-section and two-section) compared 

to conventional traffic lights. 

For example, the material consumption of a two-section or 

single-section model (excluding the lighting unit) is reduced 

by 1.5 and 3 times, respectively; the wind load is reduced on 

compact models, which allows for the lightening of structural 

elements (supports, posts, consoles, fastening cables, founda-

tions). 

4) The Aesthetics of the Urban Environment 

Compact Dalton Traffic Lights (one-section and two-sec-

tion) help reduce visual pollution [16] of the street and road 

network. 

4. Conclusions and Recommendations 

4.1. Conclusions 

For the first time, a theoretically based combination of 

colour and shape of traffic light signals is proposed. As a 

result of this combination, of a new effective traffic light 

model (Dalton Traffic Light) is created. 

The purpose of the Dalton Traffic Light is to ensure equal 

and indivisible safety and new conveniences for all road users; 

to radically improve road safety and the quality of life of peo-

ple with color vision deficiency (CVD, color blindness) and 

other visual impairments. 

Compared with the existing traditional design, the Dalton 

Traffic Light has the following advantages: social, infor-

mation, economic and aesthetic, which, due to the originality 

and expressiveness of control signals, ensures an equal and 

higher level of safety for all road users. 

4.2. Recommendations 

The serial production of the Dalton Traffic Light is possible 

in any proposed configuration – The author is in contact with 

specific manufacturers. 

A phased implementation of the Dalton Traffic Light is pos-

sible. The first phase will involve the traditional three-section 

model (Figure 4). Subsequently, the universal single-section 

and two-section Dalton Traffic Light models can be imple-

mented (Figures 5 and 6). 

Important anti-conservative aspects of the device imple-

mentation: 

1) The Dalton Traffic Light is logically justified and rele-

vant for all road users, and is convenient for people with 

color blindness and visual impairments. 

2) The Dalton Traffic Light does not require changes to the 

colour, position or signal sequence of existing traditional 

“round” traffic lights. 

3) The functions of the additional green arrows and red, 

yellow, and green arrows of the standard traffic light 

remain unchanged, but their design can be stylised in 

combination with the new configuration. 

4) For the Dalton Traffic Light, the current rules and technical 

regulations (operating mode: steps, phases and control cy-

cles; duration of the control phase; operating conditions: in-

stallation rules, elements of the supporting structure, relia-

bility of fastening, etc.) are applied, which are observed 

during the operation of a conventional traffic light. 

5) The above factors apply equally to horizontal traffic 

lights. 

4.3. Restrictions 

Conditionally, the bureaucratic limitation of popularisation 

of the Dalton Traffic Light for countries that have ratified the 

UNECE (United Nations Economic Commission for Europe) 

Convention on Road Signs and Signals (2006) is provided by 

the provisions of Chapter III. Article 23, which specifies the 

shape of the light signals of conventional traffic lights. For 

countries that have not adopted the Convention (e.g. Australia, 

China, USA…), there are no such restrictions on the distribu-

tion of traffic lights in the new format. 

Abbreviations 

CVD Color Vision Deficiency 

UNECE United Nations Economic Commission for 

Europe 

YOLO You Only Look Once 
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