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1  Introduction 
 

 

1.1  Abstract 
 

This paper is a part of a project for the course INF5261 “Development of mobile 

information systems”, that is held in spring semester of 2007 in the faculty of Informatics 

at the University of Oslo.  

 

The main goal of the project is to teach myself, the other students attending this course and 

our lecturer in charge something new within the subject of Dive Computer. 

 

 

1.2  Background 
 

Decompression sickness (DCS), the diver’s disease, the bends, or caisson disease is the 

name given to a variety of symptoms suffered by a person exposed to a reduction in the 

pressure surrounding their body. Decompression sickness is a relatively rare but serious 

illness. This condition is found in scuba divers, high-altitude pilots, and others who breathe 

air at pressures significantly different from 1 atmosphere (the atmospheric pressure at the 

sea level).  

 

In order to avoid or reduce the risk of DCS, divers plan their dive using decompression 

tables. Needless to say that calculating the dives using tables has many drawbacks, like a 

simple human error etc. in order to assist divers; the diving industry has introduced a dive 

computer. 

 

 

1.3  Problem description 
 

As it was suggested by Vann RD. and from my personal experience, the diving computer, 

which belongs to the “hand held devices” family, has many disadvantages. These 

disadvantages include, inter alia, the luck of expected functionality and non friendly user 

interface. 
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My aim in this project is to understand why divers use diving computers, their 

functionality, structure, user friendliness in input and output, its GUI and readability. 

 

2  Background 

2.1  History and Facts 

During a dive, the body tissues absorb nitrogen from the breathing gas in proportion to the 

surrounding pressure. As long as the diver remains at pressure, the gas presents no 

problem. If the pressure is reduced too quickly, however, the nitrogen comes out of 

solution and forms bubbles in the tissues and bloodstream. This commonly occurs as a 

result of violating or approaching too closely the diving table limits, but it can also occur 

even when accepted guidelines have been followed.  

Bubbles forming in or near joints are the presumed cause of the joint pain of a classical 

"bend." When high levels of bubbles occur, complex reactions can take place in the body, 

usually in the spinal cord or brain. Numbness, paralysis and disorders of higher cerebral 

function may result. If great amounts of decompression are missed and large numbers of 

bubbles enter the venous bloodstream, congestive symptoms in the lung and circulatory 

shock can then occur.  

In the process of finding the solution to the DCS were involved many good men, where the 

leading once were:  

 

• Paul Bert (1833 - 1866) Bert’s research and experiments led to his conclusion that 

pressure does not effect us physically, but rather chemically by changing the 

proportions of oxygen in the blood. Too little creates oxygen deprivation and too 

much creates oxygen poisoning. He showed that pure oxygen under high pressure 

can be deadly and to this day Central Nervous System (CNS) oxygen toxicity is 

known as the ‘Paul Bert Effect’. 

 

• John Scott Haldane (1860-1936) Haldane’s work on decompression for which he 

is most widely remembered, especially amongst divers. In 1905 Haldane was 

approached by the Royal Navy’s Deep Diving Committee to carry out research on a 

number of aspects of their diving operations. The most important aspect of this 

work was looking at ways to avoid the bends or “caissons disease” as it was then 

widely known. Following the report of the Admiralty’s Deep Diving Committee it 
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was decided to publish the committee’s conclusions in the form of a blue book 

available to the public. The conclusions were universally acceped and it became the 

foundation of all diving operations, both in the UK and abroad. In 1912 the US 

Navy adopted the tables published by Boycott, Damant and Haldane and these 

tables were used by all US Navy divers up until 1956.  

Haldane also developed practical dive tables based on his research that included 

slower ascent rates as the diver approached the surface. The results of this research 

and Haldane’s diving tables were published in 1908 in the Journal of Medicine 

(Boycott, A.E., Damant, G.C.C., and Haldane, J.S. "The Prevention of Compressed 

Air Illness," Journal of Hygiene, Volume 8, (1908), pp. 342-443.) 

 

• Professor Albert Bühlmann (1923 – 1994) Professor Albert A. Bühlmann, M.D., 

began doing decompression research in 1959 in the Laboratory of Hyperbaric 

Physiology at the University Hospital in Zurich, Switzerland. Bühlmann continued 

his research for over thirty years and made a number of important contributions to 

decompression science. The results of Bühlmann's research that began in 1959, was 

published in a 1983 German book entitled Decompression-Decompression 

Sickness. The book was regarded as the most complete public reference on 

decompression calculations and was used soon after in dive computer algorithms. In 

1987 the SAA Bühlmann System was developed. This system used the dive tables 

and a set of rules so that people could dive safely and stay below their no-

decompression limit. The tables are still used today and are very popular, many dive 

computers still use the ZHL-8 algorithm and many tables are based on the ZHL-16 

algorithm. 

 

The outcome of all of the above mentioned scientists research came as solution in the shape 

of “diving or decompression tables”, these tables are used on till today before every dive in 

order to calculate the time that the diver can stay at a specific depth and surface safely 

without the risk of getting DCS. It wasn’t long before dive gear manufacturers recognized 

the financial potential of the decompression tables and developed a "Diving Computer" that 

was based on the Bühlmann decompression tables in order to assist the diver to avoid the 

"Decompression sickness". In addition to its "real" and intended purpose, this computer 

provides the diver with additional features as: water temperature, dive log, surface interval 

(time) between the dives, and more.  
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3  Computer Structure 

 

3.1  Abstract 

 
A dive computer or decompression meter is a device used by a scuba diver to measure 

the time and depth of a dive so that a safe ascent rate can be calculated and displayed so 

that the diver can avoid decompression sickness. 

 

3.2  Purpose 

 

Dive computers address the same problem as decompression tables, but are able perform a 

continuous calculation of the partial pressure of inert gases in the body based on the actual 

depth and time profile of the diver. As the dive computer automatically measures depth and 

time, it reduces the need for the diver to carry a separate watch and depth gauge and is able 

to warn of excessive ascent rates and missed decompression stops. Many dive computers 

also provide additional information to the diver, for example, the water temperature, 

information on the diver's oxygen toxicity or the pressure of the remaining breathing gas in 

the diving cylinder. 

Because of the computer's ability to continually re-calculate based on changing data, the 

diver can gain the ability to safely remain underwater for longer periods of time using an 

equal volume of gas. For example, a recreational diver who plans to stay within "no-

decompression" limits can simply ascend a few feet at a time (while continuing the dive) in 

order to remain within safe limits, rather than adhering to a pre-planned bottom time and 

ascending directly. So-called multi-level dives can be planned with traditional dive tables, 

but the additional calculations become complex and the plan may be cumbersome to 

follow. Computers allow for a certain amount of spontaneity during the dive. 

 

 

3.3  History 
 

The first mechanical analogue dive computer, the decompression meter was marketed by 

Scubapro in 1972. It was very simple in principle: a waterproof bladder filled with gas 
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inside a big casing bled into a smaller chamber through a calibrated porous ceramic 

cartridge (to simulate tissue in/out gassing), whose pressure was measured by a manometer 

whose graduation indicated decompression stops. The device was eventually nicknamed 

bend-O-meter. 

Several analogue decompression meters were subsequently, some with several bladders 

for illustrating the effect on various body tissues, but they were sidelined with the arrival 

on the scene of electronic computers. 

Early examples of recreational diving digital, electronic computers, from 1979, are the 

Hans Hass DecoBrain and Orca Edge. 

 

 

3.4  Display information 

 

Dive computers provide a variety of visual dive information to the diver. Modern dive 

computers display the following information on a LCD: 

• Current depth.  

• Maximum depth reached on this dive.  

• No stop time, the time remaining at the current depth without the need for 

decompression stops.  

• Dive time, often measured from the end of the last longer surface interval.  

 

Many dive computers also display additional information: 

 

• Required decompression stop depth and time.  

• Water temperature.  

• Ascent rate.  

• Dive profile (often not displayed during the dive, but transmitted to a personal 

computer).  

 

Some computers are designed to display information from a diving cylinder pressure 

sensor, such as: 

• Gas pressure.  

• Estimated remaining time based on available gas and rate of gas consumption.  

 

Some information is only shown at the surface to avoid an information overload of the 

diver during the dive: 
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• "Time to Fly" display showing when the diver can safely board an airplane.  

• A log of key information about previous dives.  

• Maximum non-decompression bottom times for subsequent dives based on the 

partial pressure of the gases in the tissue.  

 

In addition ta a visual information some computers provide audible information as well. 

 

Many dive computers have warning buzzers that warn the diver of events such as: 

 

• Excessive ascent rates.  

• Missed decompression stops.  

• Maximum operation depth exceeded.  

• Oxygen toxicity limits exceeded.  

 

 

3.5  Operation 

 

Modern dive computers are battery-powered computers within a watertight case. These 

computers track the dive profile by measuring time and pressure. All dive computers 

measure the surrounding pressure to estimate the partial pressure of gases in the human 

tissue. More advanced dive computers also include additional information into the 

calculations, for example, the water temperature or the diving cylinder pressure. 

The computer then uses the profile and a decompression algorithm to estimate the partial 

pressure of inert gases that has been dissolved in the diver's tissues. Based on these 

calculations, the computer estimates when a direct ascent is no longer possible, and what 

decompression stops would be needed. 

Examples of decompression algorithms are Bühlmann's algorithm, the Multi-Tissue Model, 

the Varying Permeability Model, and the Reduced Gradient Bubble Model. 

Many dive computers are able to produce a safe decompression schedule for dives that take 

place at altitude, which requires a slower ascent than at sea level, because the computers 

measure the atmospheric pressure before the dive. When divers travel before or after diving 

and particularly when they fly, they should transport their dive computer with them in the 

same pressure regime so that the computer can measure the pressure profile that their body 

has undergone. 
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4  Early analysis 

 

4.1  Concerns 
 

The ease of use of dive computers, however, also exposes the diver to other dangers. They 

allow divers to perform complex dives with little planning. This may lead divers to exceed 

their competence and experience by relying too much on the computer rather than proper 

planning, discipline and monitoring. 

 

Many dive computers have menus, various selectable options and various display modes, 

which are controlled by a small number of buttons on the front of the computer. The diver 

should become familiar with the control of the computer on a series of shallow and 

undemanding dives before relying on it for more challenging dives. 

 

For safety reasons it is recommended that a dive plan should be established before the dive 

and the followed throughout the dive unless the dive is aborted. This dive plan should be 

within the limits of the decompression tables. This increases the margin of safety, and also 

provides a backup decompression schedule based on the dive tables in case the computer 

fails underwater. 

 

Different brands and models of dive computers use different decompression algorithms and 

safety factors. Some produce conservative decompression schedules and others produce 

aggressive decompression schedules. The main problem in establishing dive computer 

algorithms is that the gas absorption and release under pressure in the human body is still 

not completely understood. Furthermore, the risk of decompression sickness also depends 

on the physiology, fitness, condition and health of the individual diver. 

 

A diver wishing to reduce the risk of decompression sickness can take a number of 

precautionary measures such as: 

• Use dive computers with a conservative decompression model  

• Use safety factors with dive computers (e.g. using a high altitude dive mode for a 

dive at sea level)  
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• Add additional deep safety stops during a deep dive  

• Make a slow ascent  

• Add additional shallow safety stops  

• Have a long surface interval between dives  

• Many computers go into a "lockout" mode for 24 hours if the diver violates the 

computer's safety limits, to discourage continued diving after an unsafe dive. While 

in lockout mode, these computers display warning signs telling the diver that the 

dive computer cannot be used. 
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5  Further work  
 

 

5.1  User understanding 

 

As it was mentioned above, during this work I will try to understand the “user”, diver 

needs, in other words why do divers use the dive computer, is it better then the dive tables? 

Is there a difference in the way it is used in different types of dives; deep dive, shallow 

dive, night dive etc. Are they happy with its functionality or not, is the display (the user 

interface) good or something needs to be changed. Do they have other needs that do not 

exist in the today’s computer and should be added. And many more.  
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