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Agenda: i

Dive tables versus dive computers in technical diving
Shortcomings of dive computers
The controversy around “Deep Stops”:

“My model is better than yours ...”
Solution to this dilemma:

statistically based decompression tables / P(DCS)
In-sights from real world diving:

- DAN DSG database (35.000 dives)
DJRS, the Dive Jump Reporting System,

- USN (0,8 million dives)



Test ,Dive®: 42 m, 25 min, AlIr;
comparison with

desktop deco software:

- Subsurface
- DecoPlanner
- (1st.) Excel-Version

and dive computers:

- Ratio 1IX3m
- Scubapro / Uwatec G2 (Galileo 2)
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VPM Implementations: o

B3 Info zu Subsurface
o Deco Planner

/ P Deco Planner

Version 3.1.4
Copyright © 1397-1933 Simon D. Tranmer
Copyright © 2000-2006 Global Undenwater Explorers
E-Mail: info@gue.com for general questions and registration

E-Mail: decoplan{@gue.com for technical support [registered users)

Waming: The form, design and intellectual property of this software are copyright and unauthorised reproduction or
distribution of this program or any portion of it will be prosecuted to the maximum extent possible under the law.

This software is designed to generate decompression profiles based on various different theoretical
decompression calculations.These decompression profiles should be taken to be experimental in
nature and should not be used without an understanding of the inherent nsk of Decompression
Sickness.

No decompression procedures of any sort can guarantee that DCS will NOT occur.

The only way to avoid nisk of DCS is to NOT DIVE.

The authors of this Software will not be held accountable for any injury caused by the use of a profile
S u bs u rfa ce 4' 7'4 generated by this Software.

i - BE WABMNED: This Software i1s still in test and may generate an incorrect profile.
b M E R D G T 2 7 Any profile generated should be validated by comparnison with other tables or Software.

Linus Torvalds, Dirk Hohndel, Tomaz Cancerava und weitere, 2011

[l

. " VPM Decompression Schedule
... With:

20 30 40 a0 50 70

Subsurface 4.7.4 (11/201

https://subsurface-
divelog.org

Depth (feet of fresh water)

DecoPlanner 3.1.4

Run Time {minutes)



https://subsurface-divelog.org/
https://subsurface-divelog.org/
https://subsurface-divelog.org/

Tauchplandetails
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Subsurface (4.7.4.0) Plan erstellt am 28.11.17
Runtime: 73min 42 m y

Tiefe Dauer Runtime Gas 25 mln,
42m 2min 2min Luft .
42m  25min 27min A I r :
2Z1im 2min 289min
21m  Tmin 30min

128m  Omin 30min

am 2min  32min .
13m  Omin 32min C onserv at ISM.
15m 3min  35min 0 9 decotime: 46°
1Zm Omin  35min .
12Zm 5Smin  40min 1 9 5 O
Om  Omin 40min 2 9 5 6 ‘
9m  emin  4émin 3 9 6 3 ‘
ém  Omin  4émin ‘
gém  10min  56min 4 9 7 2
am  O0min SEmin
am  17min 73min

Om  Omin 73min




Tauchplandetails

Subsurface (4.7.4.0) Plan erstellt am 22.11.17
Runtime: 73min

Tiefe
= 42m
42m
21m
21m
18m
18m
15m
15m
12m
12m
om
om
om
om
3m
am
om

CMN5:12%
oTu: 37

Dauer
2min
25min
2min
Tmin
Omin
2min
Omin
3min
Omin
Smin
Omin
Bmin
Omin
10min
Omin
17min
Omin

Runtime Gas

2min

27min
29min
30min
30min
32min
32min
35min
35min
40min
40min
46min
46min
SBmin
S6min
73min
73min

Luft

- 25 min, Alr:

Subsurface (4.7.4.0) Plan erstellt am 221117
Runtime: 35min

Tiefe
42m
42m
arm
am
am
&m
am
3m

S 0m

CMS: 1%
OTU: 35

Dauer
2min
23min
4rmin
Trmin
Omin
7min
Omin
18min
Omin

Runtime Gas
2min Luft
27min
31min
32min
32min
39min
39min
55min
55min
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absurface 4.7.4

Multi-platfoemn Drvelog Soltware

Hohrdel, Tomaz Cancerava und weltere, 2011-2017

Dekomodell: Bihlmann ZHL-16C mit GF niedrig = 100% und GF hoch = 100%
Oberflachendruck: 1013mbar (0m)

Conservatism:
0 = decotime:
1->
2>
32>
4 >
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Test ,Dive*: 42 m, 25 min, Alr.

Subsurface (4.7.4.0) Plan erstellt am 28.11.17
Runtime: 55min

Tiefe Dauer Runtime Gas
~ 42m 2Zmin  2Zmin Luft
42m  23min  27min
8m  4min  31min
8m  Imin  32Zmin
Bm  Omin  32min
Bm  7min  3%min
3m  Omin  3%min
3m 18min  33min
Om Omin  33min

CM5: 11%
aTL: 35

Dekomodell: Bihlmann ZHL-16C mit GF niedrig = 100% und GF hoch = 100%
Oberflachendruck: 1013mbar (0m)
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Test ,Dive: 42 m, 25 min, Alr; [
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Test ,.Dive“: 42 m, 25 min, i

[ 1o zu Subsurface

Subsurface 4.7.4

Multr-platform Drvelog Software
Lings Torvakds, Dirk Hohndel, Tomaz Cancerava und weitere, 2011-2017

Tauchplandetails

Subsurface (4.7.4.0) Plan erstellt am 28.11.17
Runtirme: 73min

Tiefe Dauer Runtime Gas

~ 42m 2min  2min Luft
4Zm  25min  27min
21m 2min  29min
21m 1min  30min
18m Omin  30min
18m 2min  32min
15m Omin  32min
15m  3min  35min
12m Omin  35min
12m Smin  40min
9m  Omin  40min
9m  6min  46min
6m Omin  48min
6m 10min  38min

3m  Omin  36min
Subsurface (4.7.4.0) Plan erstellt am 28.11.17 - 3m  17min  73min
Runtime: 55min

Om Omin  73min

Tiefe Dauer Runtime Gas
42m 2min  2min Luft
42m  25min  27min
9m  4min  31min
9m  Imin  32min
em  Omin  32min
em  Tmin  39min
3m  Omin  3%min

16min  55min
Omin  55min

CNS:
OTU: 35

Dekomadell: Bihlmann ZHL-16C mit GF niedrig = 100% und GF hoch = 100%
QOberflachendruck: 1013mbar (0m)




Dive;: 42 m, 25 min,

Bottarn Mitrox bix 21502
RIN 2
Deep Mitrox Deco Miv  21& 02
RN 2
Shallow Mitrox Deco Mz 213202

KIN 2

[v Plat Dive Profle

v Dligplay 13 Ikeration

[™ Pull Last Stop at 20 it

Al

138

First Conzerative Schedule

INPUT

OUTPUT

I
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27
29
32
36
42
a0
b1
g0
g0

Total Deco Tirme 55 min

Dive Profile

Decompression Profile

Depthift) [ Bun-Time(min)

Depthift) | Run-Time{min})

Gas o 02

135 25

RN 27
kil 29
il 32
4[] b
a0 42
20 il
10 b4

I R4

Total Deco Time 39 min

21
21
21
21
21
21

21
21
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Test ,Dive: 42 m, 25 min, Alr; [

File Optons Dive Tools Graph  Window Help

¥ Mission: 1 Dive: 1 _ .
Depth Flan (Meters) ﬁil Deca Set | Clear | Gas Plan
Depth| Time| 02| He| PPOZ| Ceni’ Depth|__ 02 Heii Size| Fill

42 2h| 21 0f 1.09 B 240 232

Consersatism

atop Time

- -
—I —I Step Size (Metres)

Euhlmann

Divve Flan P
Depth| Time| 02| He| Stat] End] PPO2| SCR| GasReod| CHS%

25210 2 25 1.0 20,00 2818 - o ,
1 21 27 28 0,65 20,00 74 Ize Critical %olume Alogrithm v

21 28 30 059 20.00 12 .
| a0 13 &53 ED,DD 180 Critical Radius M2 D—EE ticrons (DE to 135:‘

71 33 37 046 20,00 176 5 _ e .
21 37 43 040 2000 228 S : Micrans (0.2101.35)

21 43 RZ 0,34 20,00 288 o RRO0 i
= =l 028 2000 A1E Critical Volume Param Lambda FSyw-bdin (B500 to 3300)

E] Gradient Onset of Impermiakility ATM (5.0t 10.0)

Surface Tension Gamma 00173 [ mfb (0.015 to 0.065)

Dive Time: B3 mins | |DECD Time: 42 mins | |MED( Stop Depth: 30 Restare To Defaults  Skin Compression GammaC 0,257 N/ (0160 to 0.290)

e | FoDeratas Riange Plan | Graphs Analyse Next[ Regeneration Time Constant 20160 | hdin (100800 51840)

Apply | K, | Cancel
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Test ,Dive: 42 m, 25 min, Alr; [

= vem Ac

Use Crifical “Waolume Alogrithim

Critical Radius N2 et Microns (0.2 1o 1.35)

Critical Radius He Microns (0.2 to 1 .35]

Critical Yolurne Param Larnbda FSW-Min (6500 1o 8300)

Gradient Onset of Impermiability , ATM (B0t 10.0)

Surface Tension Gamrma Wi (0015 to 0.065)
Skin Compression GammaC MM (0160 to 0.290)

Regeneration Time Constant Min (10080 to 51840)

Apply K, Cancel |
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Test ,Dive: 42 m, 25 min, Alr; [

End

Dive Time: B8 mins Deca Time: 42 mins

14



SuB

Test ,Dive: 42 m, 25 min, Alr; [

Fle CphHons DOive Took Graph  Window Help Dive PEin Droteror e

General | Bottom Gas | Deca Gas| Biihlmann| VP | veM Altude |

Diepth Flan (Meters) Cleij Deco Set Clear | Gas Plan Descent Rata: Mitdin Ascent Rate: Mitin _
DED;2| Tlﬁ;? 212| Hzl P'T[Ezl Cegﬂ Depth| 02 Heii zize| Fill 0Oe Range Increment: Mins
! 240 232 21
ONS Half Time: Mins

Freferred hMaodel & Biihlmann
™ WPM

[ =

Buhlmann T

Dive Plan: ZHL1EE Satety: ON Descent Immediate

Depth| Time| 02| He| Start| End| PPOZ| SCR| Gas Regd| GF%| Mvalz| cNs%| oTU
47 2R 21 0 0 25 1.09 20,00 3016 I 13 11] 30,20
q 2 21 0 23 31 040 2000 B3 100 93 12[ 32.40
] 721 0 31 38 034 2000 224100 a3 12| 32,40
3 13 21 0 38 51 028 2000 338 100 a9 12| 32,40
0 57 100 100 12 32.40

Festore To Defaults |

Diive Time: 52 mins Deco Time: 23 bax Stop Depth: 30 GF Lo%:: GF Hi%:




Test , Dive®: 42 m, 25 min, Alr:

e %
0C PLANNER

DEPTH| TIME |RTIME | MIX
B B: | 65 21/8
Im| 14| 5SF 21/8
bm 8 | 43| 21/8
9 6| 37| 21/8
12m 4 | 33 21/8
15m ¥ | 36 21/8
RATIO

18m 2: | 2F PATL)

42m | 26: | 25: | 21/8

WEX!

L

16
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Test ,Dive: 42 m, 25 min, Alr; [

OC PLANNER
DEPTH: 420 TIME: 25n
RTIME: 65 =
oNS: 97 =
oTU: 38 =
RATIO
Conservatism: deepest stop:
0 - decotime: 40° 18/2
1-> 69’ 18/2
2> 73’ 18/3
32> 81 21/1
4> 91’ 21/2

5= 108" 21/3

17
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Test ,Dive*: 42 m, 25 min, Alr;

Info: RGBM Table from rgbmdiving.com
Bruce Wienke; 2003

CONSULTING

depth = 140.00 fsw ppO2 = 1.10 atm

OTU = 29. min CNS = 0.10 gas = 115. cft
tissue tension grad ppO2

25. min
wait

bottom time =
stop depth

1

6

60.00
50.00

40.00
30.00
20.00
10.00

0.00
1.00
2.00
2.50
3.00
7.00

1.67
1.67
3.33
3.33
3.33
6.67

94.91
85.29
73.17
62.52
53.82
40.04

46.79
46.79
43.83
43.83
43.83
40.44

0.59
0.53
0.46
0.40
0.24
0.27

45. min OTU =

total time =

29. min CNS = 0.11 gas = 134. cft

18



Test , Dive®: 42 m, 25 min, Alr:

OMAVYENDS
P e ,.- '7 -

e i L et e

Dekoplaner: Zeit

19
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Test ,Dive*: 42 m, 25 min, Air: Bt

Info: USN
von Rev. 6: 2008=> Rev. 7: 12/2016

Table 9-9. Air Decompression Table (Continued).
(DESCENT RATE 75 FPM—ASCENT RATE 30 FPM)

Time DECOMPRESSION STOPS (FSW)
to First Stop times (min) include travel time,
except first air and first O, stop

Total

Ascent Chamber

Bottom Time Stop Time 0, Repet
(min) (M:S) GasMix | 100 90 80 70 60 50 40 30 20 (M:S) Periods Group

140 FSW
10 4:40 AIR 4:40
AIR/O, 4:40
15 4:00 AIR 9:40
AIR/O, 7:40
20 4:00 AIR 17:40
AIR/O, 11:40

In-Water Air/O, Decompression or SurDO, Recommended

25 3:40 AIR 31:20
AIR/O, 18:20
30 3:40 AIR 48:20
AIR/O, 27:20
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The Department of National Defence (Canada), Defence and Civil
Institute of Environmental Medicine (DCIEM), and Universal Dive
Techtronics, Inc. (UDT) disclaim any and all responsibilities for the
use of these tables and procedures.

© 1992 Her Majesty the Queen in Right of Canada
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Test ,Dive*: 42 m, 25 min, Alr.

Info: DCIEM
Kidd-Stubbs 1983

N
---ﬂﬂﬂlﬂ _.'_
ale] slalfe2] ] '

w ik |

L

The Department of National Defence (Canada), Defence and Civil
Institute of Environmental Medicine (DCIEM), and Universal Dive
Techtronics, Inc. (UDT) disclaim any and all responsibihtles for the
use of these tables and procedures.

© 1992 Her Majesty the Queen in Right of Canada

22



Test ,.Dive“: 42 m, 25 min, Alr:

Info: DECO 2000
Max Hahn

C

23



42 m, 25 min, Air; S IS:
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Total decompression time + Ascent

Air dives - compared with VPM DP 3.1.4

TTS / min

~ VPM(0): 36
80

- = VPM(2): 47
60 » VPM(4): 70
>0 - MNT 2013/1: 37
40

* Hahn (DIVE V3): 38
30
- » DCIEM: 40
10 » US Navy, 2008: 57

m Copernicus: 72

24 msw (80ft) / 70 min =



DEEP STOP
WORKSHOP
PROCEEDINGS
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Technical Diving
Conference Proceedings

January 18-19, 2008

'q i Fichard D. Vann B A B.5 PhD.

L DAN Simon J. Mitchell M B., ChB., Ph.D., DipDHM, FANZCA
DIVERS KLEAT HETWORE Petar J. Dencble, M.D., D.Se.

T. Gavin Anthony BS5c, M3ec, CChem, CSci, FRSC




The experts agree ...

Don’t
connect
me to one
of those

H@#

CCRs are N

good for Yeah

giving 100% /1 side mounts
4 man!

things!! £

Source: DAN TEC 2008; Mitchell, Pyle, Moon

Cohesive
expertpanel f ¢ -
atthe GUE |
conference

you can't
get DCI
if you use

We
wouldn’t
bovver eh



,consensus Statement® [100], p. 324:

Statement regarding the efficacy of ,,deep stops* DECOI@RESSION%___

. . . . AND THE
appropriate for release to the diving community:  bpeepsTopP
WORKSHOP
PROCEEDINGS

e )
. . 5-“%-,‘ S~
.In respect of decompression diving e
there is conflicting evidence regarding the R s
relative efficacy of decompression Q o

regimens that include empirical or model-derived

deep stops (as defined) and
decompression regimens prescribed by gas
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deco workshop @ i
Tauchsportcenter Esslingen

Results from the USN / NEDU ,deep stop“ study:
- NEDU Report
- Source: NEDU TR 11-06 July 2011

- REDISTRIBUTION OF DECOMPRESSION STOP TIME
FROM SHALLOW TO DEEP STOPS INCREASES
INCIDENCE OF DECOMPRESSION SICKNESS IN AIR
DECOMPRESSION DIVES. Navy Experimental Diving
Unit, Authors: DAVID J. DOOLETTE, WAYNE A. GERTH,
KEITH A. GAULT.

31
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deco workshop @ i
Tauchsportcenter Esslingen

- 81 Navy divers
- 192 dives / # DCS = 3 with the shallow stops
- according to USN- VVAL18 (A1, ,shallow")

- 198 dives / # DCS = 10 with “deep stops”
—> according BubbleVolumeModel(3) (A2, ,,deep®)

- 170 feet (ca. 52 m) / 30 min bottom time

- workload ca. 130 W, O,-consumption ca. 2,3 L/min

—> ascent- & descent rates and water temperature meticously
controlled!

- TST (time-to-surface) = constant for both profiles = 174 min

32
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deco workshop @ i
Tauchsportcenter Esslingen

- Source: NEDU TR 11-06 July 2011

70 60 50 40 30 20 10 BVM(3) NMRI9S

9 20 52 93 6,158 4,429

12 17 15 18 23 17 72 3,664 5,880




Test Dive Profiles:
170 fsw/ 30 Min Air Dives

MNavy Experimental Diving Unit

= Gas Content (traditional)
160 1 versus
140 - Bubble Model (deep stops)
120 ] Both: 174 min TST
> 100 -
R

o))

o)

-

2

0

Z

[Tl

] o
80 - C
e Deep stops (A2) :_UI
=

i

o

o))

(-

=

<

N

o

H

H

40 - \—\_\
29 I Traditional (A1) |

0
O 20 40 60 80 100 120 140 160 180 200

Minutes
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|
|

TT0Z AINC 90-TT {1 NA3AN :824n
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deco workshop @ i

Tauchsportcenter Esslingen
- Source: NEDU TR 11-06 July 2011

IDeko

10 DCS/198

3 DCS/192

[
O
c
[
=,
3]
=
w
O
O

Shallow stops Deep stops
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deco workshop @ i

Tauchsportcenter Esslingen
- Source: NEDU TR 11-06 July 2011

VGE Grade

Shallow Deep stops

atnns

37
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deco workshop @ i

Tauchsportcenter Esslingen
- Source: NEDU TR 11-06 July 2011

IDeko;

Werlshep = =

CONCLUSIONS

The practical conclusion of this study is that controlling bubble formation in fast
compartments with deep stops is unwarranted for air decompression dives.

38



Decompression controversies

Simon Mitchell
MB ChB, PhD, FUHM, FANZCA

Head of Department
Department of Anaesthesiology
University of Auckland

L

E UNIVERSITY seuth Alea «
F AUCKLAND October 2015 77 AUCKLA

[45:42

39



YuuTuheDE decompression controversies

Conclusions

» “Optimal” decompression from deep
bounce dives is unknown

» Approaches that emphasise deep stops
are not supported by available data and
have probably been ‘oversold’ to the
technical diving community

» Best evidence suggests we should de-
emphasise deep stops, but it remains
uncertain by how much!

40



P(DCS):
statistical probability (P) of

contracting a decompression
sickness (DCS)

P(DCS) = 1.0 — P(no DCS)



P(DCS): dose- / response curve
according to Hill

P(DCS)

_H
2,

n Sickness

o

R

Risk of Decompressio

0,0 >
Inertgas Dose, eg.: Depth * Time; or p * SQRT(t) 42
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Source @ DAN: e

The editors and authors of this book are a cadre of scientists and
physicians with broad experience and knowledge of diving physiology and
decompression theory. As is often the case, it requires a group effort to
succeed in advancing practical knowledge. The colloquialism “the whole is
greater than the sum of its parts” is often true and the PHYPODE Research
Group epitomizes this concept. By logically grouping the various elements
of diving science and medicine with provocative "food for thought"
sections the text offers valuable lessons to those interested in the current
state of diving. Despite nearly 170 years of research, the fundamental
nature of decompression stress remains elusive. As is well outlined in this
book, great advances have been made to the practical elements allowing
for safe diving. Nonetheless, there are glaring voids of knowledge related
to the nature of bubble nucleation, its consequences and methods to
ameliorate risk. The synergy exhibited in this text not only provides a
foundation for what is known, it offers a glimpse of where research is
taking us. - Professor Stephen R. Thom, Dept. of Emergency Medicine,
University of Maryland School of Medicine

Costantino Balestra
Peter Garmonpre

The Science of Diving

Things your instructor never told you

Editors: Costantino Balestra - Full-time Professor & Head of the Integrative
Physiology Lab at the Haute Ecole Paul Henri Spaak; and Peter Germonpré
- Medical Director of the Centre for Hyperbaric Oxygen Therapy of the
Military Hospital Brussels, Belgium. Co-editors: M, Rozloznik, P. Buzzacott,
D. Madden. European Underwater and Baromedical Society.

AP I AMBERT

Academic Publishing

T

978-3-659-66233-1
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DAN DSG data bank e

The Science of Diving - Things your instructor never told you ...

[ | ] | 1 T | |
03 04 05 06 07 08 09 10 11 12
- Relafive Myvalue (arbifrary unifs)

Figure 7: Box-plot of calculated tissue supersaturation levels on165'cases of DCS
recorded over 10738 DSL dives.
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DAN DSG data bank e

DSG (Diver Safety Guardian):

until 03/2015: 10,738 uploaded dive profiles
with 165 DCS cases,

unspecified, rate of 1.58 %,;

- DL 7 level 3 dive computer logs @ DAN DSG Portal.

- Distribution of DCS cases:
ZH-L computers : RGBM
ca. b0 : 50

Hardly ever any compartment supersaturation!
The calculated saturations avg. < 80 % of allowed M-Values
(source: lc. p. 29):

45
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BIG DIVE DATA"
Source: http://
divingresearch.scripts.mit.edu/militarydivingdat

DIVE INTO DATA.

In 2008 the US military transitioned to a central, electronic dive logging system called the Dive
Jump Reporting System, DJRS. Meant to increase visibility on diving trends and maintain an
accessible system to view dive currency, the system has been a great asset to the dive community
and its leadership.

In the summer of 2015, | requested the largest data draw in DJRS history: every electronic dive log and dive related mishap since DJRS
implementation. Following a Freedom of Information Act request, the Naval Safety Center, owner and maintainer of the system, provided
768,851 dive log entries and 39 mishap reports (since 2008). In addition to the DJRS data, Atmospheric Dive Suit (ADS) dive logs were
collected from the Portsmouth Naval Shipyard to further strengthen the dataset. Saturation Dive logs, however, were not obtained. With six
years' worth of military dive history, we can quantitatively learn a lot about our community.

Figure 1 is a traditional histogram showing all military dives since 2008. All services, types of diving rigs, and tasks are represented. Some
technical notes: (1) dives are broken into incremented 10 foot “bins,” starting from the left limit; (2) The blue columns represent the total
number of dives on a logarithmic scale; and (3) The orange line represents the cumulative percentage (Empirical Cumulative Distribution
Function, ECDF) of dives achieved to a given depth.




Military Diving By Apparatus SUB
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CONSULTING

ADS
0.0497%
’ﬁ"".ﬁ Y
o
<

Oxygen Rebreather
19.2%

Other
0.236%

Surface Supplied
19.9%

Mixed Gas Rebreather
3.91%
47
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- Deeper than ca. 145 feet (44 m): |

- mainly ,mixed gas rebreathers” & ,surface supplied®

- Deeper than 215 feet (65 m):
no more SCUBA!

48



Mumber of Mishaps

Percent of Mishaps

Diving Related Mishaps by Casualty Type since 2008
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Total

RETIMAL EDEMA

POIS

MNEAR DROWMNING
MISSED DECOMPRESSION
HYPERCAPMNIA
DROWMING

DCsl

DCs|

CHEM/TOXIC EXPOSURE
BAROTRALMA

ARTERIAL GAS EMBOLISHM




,B1G DIVE DATA™:

- only 41 ,mishaps®,
with:

= DCS Type | + 1I: 3
= AGE: 18
=» missed deco: 5

=» all 3 categories
= DCI: 26/ 768.851 = < 0,04 % !!!
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Deko;

Werlsliep =~ =

510)
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Mishaps by Apparatus

+—— 0.01% of 02 Rebreather Dives in this depth band resulted in mishaps
Chamber

Mixed Gas Rebreather
Other

Oxygen Rebreather
SCUBA

Surface Supplied

1.4% of MG Rebreather dives in this depth band resulted in mishaps

T ‘ T ‘ T ‘ T | T ‘ T
30 4an 50 60 70 a0 a0

Depth (ft)

50% of SCUBA dives in this depth band resulted in mishaps

1

130 150 160 170

100

‘
110 120
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deco workshop im i
Tauchsportcenter Esslingen

,B1G DIVE DATA": Summary / safety @ diving:

- dive logs + Cochran® log-files USN
—> analysis of ca. 0.8 million dives

- from 2008 until 2014

- Average ca. 115,241 dives p.a.

- only (ca.) 41 , mishaps"

= 90 % of all dives < 60 feet
=» 60 % of all dives < 20 feet
=>» Average depth 27.8 feet (= 8.5 m)
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Take home (1st. lecture):

VPM is a MODEL

not better or worse than any other
many simplifications

5 free parameters

fit through traditional diving tables
many different implementations

Which one is “true”?

ALL AD HOC

NONE Tested

Don’t use a single source!

SuB
MARINE
CONSULTING
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SuB

Take home (2nd. lecture): e

Dive Computers & Desktop Deco Software
may have bugs!

(“may” means: they HAVE bugs!!!)

There are no consensus standards on:

Implementation & Parameters

as well no documentation or public quality control!

Do not rely on a single source!

Use multiple products!

Compare!

Do not fall prey to the (not-) RTFM-Error !!!
(Go & buy & use a portable doppler unit!)
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Cave: Dive Computers! Eiome

WARNING

This computer has bugs. Although we haven't found them all yet, they are there. ltis
certain that there are things that this computer r we didn’t think about,
or planned for it to do something different. r life on only one source of
information. Use a second computer g choose to make riskier dives,
obtain the proper training and wor wly to gain experience.

This computer will fail. Iti will fail but when it will fail. Do not depend on
it. Always have a pla dle failures. Automatic systems are no substitute

for knowledge an

No technology will keep you alive. Knowledge, skill, and practiced procedures are your

best defense. (Except for not doing the dive, of course.)




Take home:
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Take home: B
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Downloads:

- all* VPM (& RGBM ...) papers:

https://www.divetable.info/area. htm#Kap%207

- 6 Copernicus papers:
https://www.divetable.info/ TEMP/CSD 2018/Copernicus.zip

- DAN TEC Conference 2008:

https://www.divetable.info/ TEMP/CSD 2018/Proceedings.pdf

- USN, only tables 2008 / 2016:

https://www.divetable.info/workshop/USN Rev7 Tables.pdf
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