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Agenda: 
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• 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, Air; 
comparison with 
desktop deco software: 
 
 Subsurface 
 DecoPlanner 
 (1st.) Excel-Version 
 
and dive computers: 
 
 Ratio iX3m 
 Scubapro / Uwatec G2 (Galileo 2) 4 



VPM Implementations: 
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… with: 
Subsurface 4.7.4 (11/2017) 
https://subsurface-
divelog.org 
 
DecoPlanner 3.1.4 

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


42 m,  
25 min,  
Air: 
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Conservatism: 
0  decotime: 46‘ 
1     50‘ 
2    56‘ 
3     63‘ 
4     72‘ 
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Stop depth 
[m] 

VPM 
Cons. = 0 

ZH-L16 
GF Hi/Lo = 1.0 

21 1 - 
18 2 - 
15 3 - 
12 5 - 
9 6 1 
6 10 7 
3 17 16 
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Test „Dive“: 42 m, 25 min, Air: 
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Conservatism:  deepest stop: 
0  decotime: 40’  18/2  
1     69’  18/2 
2    73’  18/3 
3     81’  21/1 
4     91’  21/2 
5            108‘  21/3 



Test „Dive“: 42 m, 25 min, Air: 
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Info: RGBM Table from rgbmdiving.com  
Bruce Wienke; 2003 



Test „Dive“: 42 m, 25 min, Air: 
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Test „Dive“: 42 m, 25 min, Air: 
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Info: USN 
von Rev. 6: 2008  Rev. 7: 12/2016 
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Test „Dive“: 42 m, 25 min, Air: 
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Info: DCIEM 
Kidd-Stubbs 1983 



Test „Dive“: 42 m, 25 min, Air: 
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Info: DECO 2000  
Max Hahn 



42 m, 25 min, Air; Synopsis: 
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VPM Name Deepest stop [m] TTS [min] Variation 
- RGBM 15 25 n.a. 
X Ratio 18 40 40 – 108 
X Excel 21 39  n.a. 
X SubS. 21 46 46 - 72 
X DP 21 47 47 - 74 

Per- 
fusion 

Name Deepest stop [m] TTS [min] 

X Hahn 12 34 
X DP 9 28 
X / 
other 

USN/ 
DCIEM 

9 32 

X G2 9 39 
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The experts agree … 

Source: DAN TEC 2008; Mitchell, Pyle, Moon  
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„Consensus Statement“ [100], p. 324: 
 
 
Statement regarding the efficacy of „deep stops“ 
appropriate for release to the diving community: 
 
 
„In respect of decompression diving 
there is conflicting evidence regarding the 
relative efficacy of decompression 
regimens that include empirical or model-derived 
deep stops (as defined) and 
decompression regimens prescribed by gas 
content models“ 
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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. 

deco workshop @ 
Tauchsportcenter Esslingen 



32 

 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, O2-consumption ca. 2,3 L/min 
 ascent- & descent rates and water temperature meticously 
controlled! 
 TST (time-to-surface) = constant for both profiles = 174 min 
 

deco workshop @ 
Tauchsportcenter Esslingen 
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Source: NEDU TR 11-06 July 2011 

deco workshop @ 
Tauchsportcenter Esslingen 

depth / 
time 

[feet]  
 
[min.] 

          P 
(DCS) 

[%] 

stops: 70 60 50 40 30  20 10 BVM(3) NMRI98 

shallow 
(A1) 

      9 20 52 93 6,158 4,429 

deep 
(A2) 

12 17 15 18 23 17 72 3,664 5,880 
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S
ource: N
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 TR

 11-06 July 2011 
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 TR

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

deco workshop @ 
Tauchsportcenter Esslingen 
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Source: NEDU TR 11-06 July 2011 

deco workshop @ 
Tauchsportcenter Esslingen 
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Source: NEDU TR 11-06 July 2011 

deco workshop @ 
Tauchsportcenter Esslingen 
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P(DCS):  
statistical probability (P) of 

contracting a decompression 
sickness (DCS) 

 
P(DCS) = 1.0 – P(no DCS) 
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P(DCS): dose- / response curve 
according to Hill 

42 

P(DCS) 

Inertgas Dose, eg.: Depth * Time;  or p * SQRT(t) 
0,0 

1,0 
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Decompression- 
 Model I 

Decompression- 
 Model II 



Source @ DAN: 
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DAN DSG data bank 
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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. 50 : 50 
 
Hardly ever any compartment supersaturation! 
The calculated  saturations avg. < 80 % of allowed M-Values 
(source: lc. p. 29): 

DAN DSG data bank 
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„BIG DIVE DATA“ 
Source: http:// 
divingresearch.scripts.mit.edu/militarydivingdata/ 
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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! 
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„BIG DIVE DATA“: 
 
only 41 „mishaps“, 
 with: 
 
 DCS Type I + II: 3 
 AGE: 18 
 missed deco: 5 
 
 all 3 categories 
 DCI: 26 / 768.851 = < 0,04 % !!!  
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„BIG 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) 

deco workshop im 
Tauchsportcenter Esslingen 



Take home (1st. lecture): 
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 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! 



Take home (2nd. lecture): 
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 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! 



Take home: 
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Take home: 
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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 
 58 

https://www.divetable.info/area.htm#Kap%207
https://www.divetable.info/area.htm#Kap%207
https://www.divetable.info/TEMP/CSD_2018/Copernicus.zip
https://www.divetable.info/TEMP/CSD_2018/Copernicus.zip
https://www.divetable.info/TEMP/CSD_2018/Proceedings.pdf
https://www.divetable.info/TEMP/CSD_2018/Proceedings.pdf
https://www.divetable.info/workshop/USN_Rev7_Tables.pdf
https://www.divetable.info/workshop/USN_Rev7_Tables.pdf
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