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• Background
• IIC produced report 2018-2019 on ENC “conversion”
• Asked “how to optimise current ENC encoding to better convert to S-

101”
• Used current IHO S-101 catalogue and DCEG
• Report produced and circulated within S-100WG

• Now
• Decade of implementation has commenced
• S-100WG meeting has scoped out dual fuel ECDIS operation and 

implications for producers
• S-64 and S-58 implementations are under way
• Initial implementations are available of S-100 conformant COTS 

packages.

• This presentation
• Will review the outcomes of the initial study and highlight for info 

their relevance for producers.
• Look at some of the technical implications of S-57 alongside S-101

Summary and Contents



• Systematic methodology

• Looked at whole of ENC “content” as defined by S-57 object and attribute 
catalogue and UOC encoding guidelines

• Take into account member state variations/restrictions from UOC – i.e. local 
encoding guides

• Test out current tools.
• ESRI Converter, S-57 to S-101

• SPAWAR viewer and data inspector

• Latest S-101 feature catalogue

• S-57 UOC, S-101 DCEG

Original Methodology



Overview.

The Short Version:
• Basic conversion and tools support S-57 to S-101 transformation
• There are complexities to get conformance with UOC/DCEG – some detail given here
• Data conversion is dependent on the capabilities of the “converter”
• No equivalent to S-58 exists to independently verify conversion



(a) Things in S-57 which can 
be translated into an S-101 
equivalent without loss

(b) The domain of features 
defined by the S-57 source

(c) Anything in S-57 which 
can’t be (or doesn’t need to 
be) translated into an S-101 
equivalent

(d) Features defined in S-101 
which have no complete 
defining mechanism in S-57

(e) Real world features which 
previously had no concrete 
representation in S-57 which 
are now expressible in S-101 
(encoded into features (d)).

Basis of Original Study - Feature Categories

Real World Features



S-57/S-101 Categories

ICNZNE

WEDKLP

Weed/Kelp

fibre optic cable

Vessel traffic service area

CTRPNT 
TS_TIS.

Note: the content of the sets 
here are not just Features and 
Attributes. Also includes:

1. Geometric Primitives

2. Feature/Attribute 
Combinations.



Why is the UOC important? 

• It’s not sufficient to talk about “conversion” one-to-one for ENCs.

• The UOC to DCEG “transformation” is what determines what S-101 content is 
and whether it is “valid” and “safe”

• UPC, together with member state encoding guides define S-57 ENC instances 
(cells). Transforming those encoding schemas into and S-101 version is key.

• So consideration of how the UOC/DCEG are implemented is an essential part 
of establishing a co-production framework

ENCS57

S-101 FC

Registry

S-57 

“Schema”

S-101

Encoding

UOC DCEG

ENCS101

schema

instance

?



Simple transformation of a feature.

S57f1
S101F1

CANALS:

{

OBJNAM = Snapper Creek Canal

SCAMIN = 259999

}

Canal:

{

featureName:

{

displayName=0

language=eng

name=Snapper Creek Canal

}

scaleMinimum=259999

}



Feature and encoding comparison - Erebus



A slightly more complex transformation

S57f2
S101F2

BOYSPP:

{

BOYSHP = 1

CATSPM = 27

COLOUR = 1,11

COLPAT = 1

INFORM = Danger shoal

OBJNAM = Miami Springs Boat Club Shoal Buoy

SORDAT = 20050628

SORIND = US,US,reprt,7thCGD,LNM 26/05

STATUS = 8

SCAMIN = 179999

}

BuoySpecialPurposeGeneral:

{

buoyShape=1

categoryOfSpecialPurposeMark=27

colour=1

colour=11

colourPattern=1

featureName:

{

displayName=0

language=eng

name=Miami Springs Boat Club Shoal Buoy

}

status=8

scaleMinimum=179999

}

additionalInformation provides

{

SupplementaryInformation:

{

language=eng

text=Danger shoal

}

}



• Types of transformation

• Dictionary – where a feature or attribute acronym maps to a single 
equivalent
• LNDARE -> Land Area
• VERLEN -> Vertical Length
• SNDWAV -> Sandwaves

• More complex dictionary – where a feature or attribute maps to more than 
one equivalent
• OBJNAM ->Feature Name 

• Increasing levels of complexity
• Multi feature or multi-attribute
• Conditional

Categories of transformation



• Fish Havens

Examples: Simple Dictionary Transformation

S57f S101F

OBSTRN:

{

CATOBS=5

}

Obstruction:

{

categoryOfObstruction=5

}

If only life were always this simple….



More Complex

• Examples where multiple 
transformations are needed

• Simple -> Complex Attribution

• Associations C_ASSO -> Island Group

C_ASSO:

{

OBJNAM = Los Coronados

FFPT = 2602C6EC940BE211

FFPT = 2602C5EC940BE211

FFPT = 2602C8EC940BE211

FFPT = 2602BEEC940BE211

}

LNDARE (2602C6EC940BE211):

{

OBJNAM = North Coronado

}

LNDARE (2602C5EC940BE211):

{

OBJNAM = Middle Coronado

}

LNDARE (2602C8EC940BE211):

{

}

LNDARE (2602BEEC940BE211):

{

OBJNAM = South Coronado

}

IslandGroup:

{

featureName:

{

displayName=0

language=eng

name=Los Coronados

}

}

islandAggregation consistsOf

{

LandArea:

{

featureName:

{

displayName=0

language=eng

name=North Coronado

}

}

}

islandAggregation consistsOf

{

LandArea:

{

featureName:

{

displayName=0

language=eng

name=Middle Coronado

}

}

}

islandAggregation consistsOf

{

}



Creation of New Information

• New Features

• New Attribution



New Attribute Types



Deletion of Old Information

• Some Features have been deleted

• Many feature/attribute combinations have been prohibited (after extensive 
consultation)

• Coincident point features – still needed?



• INFORM attribution is extensive in most member state data

• Covers many categories:
• Structured Text as specified in UOC

• Specified by UOC, no fixed structure

• Determined by member state local UOC guidance (e.g. Fibre optic cables)

• Ad Hoc.

• Could be used as source for new features / attribution for a suitably 
configured converter?

INFORM



• INFORM is popular! (66k attributed features on a sample of ~900 cells).

• Formatting not standardised. Sometimes recommended by UOC

• Some new S-101 content is already in INFORM. Could be parsed out and used to create new 
features/attributes.

• Examples:
• COLREGS

• Discoloured Water

• Fibre Optic Cables

• Attribution of Major Lights

• Berths - Maximum Permitted draft information

Using INFORM!

S-57 UOC

e.g. Discoloured Water - now a feature in S-101

S57CTNARE S101DiscolouredWater 

CTNARE:
{

INFORM = Discoloured Water
}

DiscolouredWater:
{

}



Changes to Group 1 – Skin of the Earth

Group 1 – Skin of the Earth changes:

• Because the features comprising Group 1 have changed, any conversion requires 
new Group 1 features to be added to SOE and non-SOE features to be lifted out 
(and replaced with a valid SOE feature).

• Will require rules or manual inspection to get the best results on translation

• Simple translation to UNSARE/Unsurveyed Areas could be a remedy

• Needs examination and testing.

• No Safety implications. 

• Complex but automation is possible (including updates). Could use INFORM 
attribution to control a converter

• Can optimise conversions by pre-defining replacement underlying geometry

• Could require geometry processing for complex cases (needs study) – this could 
be avoided by suitable encoding (and INFORM)

S-57

S-101

S-57

S-101



• Geometry conversion

• Largely the geometry model is compatible – S-101’s Level 3a topology 
introduces a level of further abstraction
• Composite curves

• Surfaces

• Geometry associations in features
• S-57 – sequences of oriented curves

• S-101 – Sequences of oriented surfaces, curves or composite curves

• S-101 is MUCH more efficient but is also backwards compatible with S-57
• Isolated / Connected points have disappeared. There are only points/multipoints

(sounding arrays)

• Geometry attribution dealt with differently (via association)

Initial Conclusions – S-57 to S-101 Geometry Conversion



Geometry Model Differences

S-57 S-101

E0 = P1-P2

E1 = P2-P3-P4

E2 = P4-P1

E3 = P4-P5-P6

E4 = P6-P1

A1 = E0 + E1 + E2

A2 = E3 + E4 + E2

E0 = P1-P2

E1 = P2-P3-P4

E2 = P4-P1

E3 = P4-P5-P6

E4 = P6-P1

CC1 = E0 + E1

CC2 = E4 + E2

Sf1 = CC1 + E2

Sf2 = E3 + CC2

A1 = Sf1

A2 = Sf2

A1 A2

p1p2 p6

p5

p4p3

P = Point
E = Edge
CC = Composite Curve
Sf = Surface
An= Feature Polygon
 = Reversed











 

p7

A3





Changes to UOC encoding

Total 
features

Feature Enumeration (allowable / 
prohibited under UOC)

Attribute

12720 UnderwaterAwashRock. boulder[18],rock[9], natureOfSurface

2026 Landmark. permanent[1], status

1505 BeaconSpecialPurposeGeneral. lattice beacon[4], beaconShape

1250 Coastline. sandy shore[3],stony
shore[4],coral reef[9],

categoryOfCoastline

698 BeaconLateral. lattice beacon[4], beaconShape

290 CableSubmarine. telephone[4], categoryOfCable

290 SiloTank. permanent[1], status

192 Daymark. painted[9], natureOfConstruction

130 BuoySpecialPurposeGeneral. private mark[13], categoryOfSpecialPurposeMark

116 BeaconSpecialPurposeGeneral. private mark[13], categoryOfSpecialPurposeMark

109 River. permanent[1], status

84 UnderwaterAwashRock. deeper than the range of
depth of the surrounding
depth area[3],

expositionOfSounding

55 Obstruction. foul ground[7], categoryOfObstruction

55 BuoySpecialPurposeGeneral. other system[10], marksNavigationalSystemOf

53 SlopeTopline. dune[3],hill[4], categoryOfSlope

22 Building. permanent[1], status

21 ProductionStorageArea. permanent[1],private[8], status

18 Landmark. windmotor[19], categoryOfLandmark

• Some UOC feature/attribute 
combinations are prohibited under 
DCEG/Feature Catalogue

• S-57 didn’t “enforce” UOC combinations 
except through S-58

• DCEG/Feature Catalogue is much more 
prescriptive

• May require inspection to ensure no 
implications of conversion



Geometry Primitives Differences

Feature Allowable primitives (S-57) S-101 Primitives

BRIDGE Point, Line, Area Curve, Surface

DAMCON Point, Line, Area Curve, Surface

GRIDIRN Point, Area Surface

DEPARE Line, Area Surface

RECTRC Line, Area Curve

ROADWY Point, Line, Area Curve, Surface

PIPSOL Point, Line Curve

TUNNEL Point, Line, Area Curve, Surface



Conversion

S-57

S-101

CTRPNT
ICNZNE
Permanent rivers
Point Bridges
Group 1 Hulks

LNDARE
DEPARE
M_COVR (CATCOV=1)
OBSTRN
RESARE
Bilingual (NOBJNM)

LandArea
DepthArea
Coverage
Obstruction
RestrictedAreaNavigational
RestrictedAreaRegulatory

Group1 Dock Area
Bridge(P)
Signal Station (S)
Some Aggregations
Some Geometry (CC,Sf)
MultiLingual



• The real issue is migration to S-101 co-production (and S-100 adoption) for 
member states

• S100WG is looking at co-production and how DF-ECDIS will operate. Some of 
the ideas on “conversion” will shape those discussions. Distribution, 
validation and testing are still to be defined

• This is an ongoing process.

• Well formed ENCs help, consistently encoded, valid data is the best input to 
the process.

• As systems mature and S-101 “solidifies” migration paths will emerge. Novel 
and creative approaches may be necessary to achieve transition

Moving on from S-57 to S-101 conversion



Retro-Converter and Comparison Development.

a work in progress.



Thank You.

Questions?

jonathan.pritchard@iictechnologies.com
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