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BACKGROUND

« Over past several years the group of three companies - IGN FI, GeoFIT and Innola
Solutions - is implementing projects in Africa and Caribbean region using Innola
Framework as a LADM-based software solution for Land Administration.

« Additionally to core system and processing objects in Innola, each project has own
extensions and logic to the base LADM model.

Uganda UgNLIS - 2016+
_ Title Registration Tanzania ILMIS: 2017+

- Cadaster _ Title Registration Trinidad PBRS: 2019+

- Cadaster

- Land Administration
- Physical Planning

- Valuation

- Valuation
- Land Administration

- Title Registration
- Cadaster

- Deeds Recordation
- Online Gateway

GIS: GeoServer GIS: GeoServer +

ArcGIS
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DESINLIS ¢/ ‘V & ILMIS

2015 - 2020 2016 - 2019

Beneficiary: Ministry of Lands, Housing Beneficiary: Ministry of Lands, Housing

and Urban Development (MLHUD) and Human Settlements Development
(MLHHSD)

Funded by The World Bank. Funded by The World Bank.

Pilot in Dar es Salaam Region but

National wide project . .
_ designed to be easily scaled up for all




ILMIS APPLICATION - IT-LEAP

« ILMIS is built on second version of the Innola Framework. The Core data

model does not change between projects significantly, but only extended
as needed.

« Like in all projects, the principal questions that are not covered by ISO

LADM were as follows:

« Country specific practices - like using Tenancy in Common shares to

track ownership of 3Dunits without changing parent land title
« Extending base LADM with Valuation sub-model
- Extending base LADM with Town Planning sub-model




ILMIS ARCHITECTURE

Client Side - Web

Workstation

Administrator

Staff Portal

Gateway

Client Side —
Windows Desktop

Scan Client

Desktop GIS

InnoLA Application Server (Tomcat)

GIS Application Server (ESRI or GeoServer)




LA_BAUNIT & LA_SPATIALUNIT Ul EXAMPLE

F

Tanzania ILMIS - Portal Dar es Salaam Zonal Office  Cadastral Integration ? @ -E
Transaction No. KND01060232, Grant of Right of Occupancy
Summary Properties/Titles  [Z] view
Documents TITLE NUMBER TYPE TENURE LD MUMBER TOTAL AREA LAND RENT TOTAL VALUE VERSI... STATUS REGISTRATIO...
Payments DSMT1000446  General Land Rignt of Occup.. KNDD2000316 345 Sguare M 5.865T5h 0TSh 1 Active
Properties
pan L Spatial Units
} TYPE DISTRICT LOCATION BLOCK MNUMBER USE TYPE GROUP/CLASS SURVEY AF
LAD Review
Plot Kinondon Bunju A A 1886 Besdenua Alc)Alz) 345 Sguar
RTU Review

q k

RTU Checklist

pe Plot
LAD Checklist ——
General Legacy
Ma =
P e Dar es Salaam Kinondon Bunju A
Persons e A Number 1886 LPIC DCP0O108234
ard Sub-ward Reg. Plan No 83911
Interests o ; ——
* Survey Area 345.0000 Square Metr  GIS Area 345.9200 Square Metr
History Address Plan Name/Number E1/301/1152
Typ Residentia TPD 17708692 & KND/ST/112004B

Implemented in “canonical” way, no changes. But significantly extended...



LA_RRR & LA_PARTY —INTERESTS & PARTIES ASSOCIATED WITH TENANCY
TYPE AND SHARE

Tanzania ILMIS - Portal Dar es Salaam Zonal Office  Cadastral Integration T @ -E

Transaction No. KND01060232, Grant of Right of Occupancy Close

Summary Interests [ view

Documents INTEREST TENAMNCY TYPE TERM COMMEMNCEME... END DATE DOCUMENT = TITLES STATUS FD NUMBER o

Payments Rignt of Occupa...  Single Tenancy ninety ning (99} ... 01/0ct/2018 30/Sep/2117 1809173562, DSMT1000446 (Right... Active

Properties

Conditons

LAD Review

RTU Review

RTU Checklist

LAD Checklist Occupier

Map SHARE PARTY ROLE MAME

Bercans Occupier Faustini Damian Kisongo
I Interests

History

In real word, RRR and Party implementation are more complex to
__support “traditions” and legal practices...



LA_SPATIALUNIT, LA_POINT, LA_BOUNDARY_FACE_STRING —
REPRESENTATION OF THE PARCELS LINKED TO THE TITLE
CADASTRE LAYER

— Tanzania ILMIS - Portal Dar es Salaam Zonal Office Cadastral Integration T @ -E
Transaction No. KND01060232, Grant of Right of Occupancy Close
Summary s fﬁ—'E r;; I = -h,-ﬁ(:)i !4 i @ B
Documents =) Je: L v| [ UTM Grid
™ Grid ArcED
Payments
[y Geodetic Co
Properties v | © Cadastral D
Conditions B3 Label
v PC
LAD Review k
v | OJ Parcels
RTU Review v [ Points
RTU Checklist v [ Bound
v Parcels
LAD Checklist -
Mo information
I Map Accuracy A (0-0.2m)
Accuracy B (0.2-0.5m)
Persons accuracy C (0.5-5m)
. fccuracy D (= 5m)
Interests If'-»:: _ g = TFEE— “f — v [N Job Areas 2
History Spatial Units

GEO... TYPE UPID REG. PL. DISTRICT LOCATION BLOCK NUMBER SURVEY... ALLOCATION VER. STAT..

N Plot DCPO10S... 83911 Kinondon Bunju A A 1886 345 5quar... Allocated



LA_SOURCE — CERTIFICATE OF TITLE LINKED TO THE BAUNIT, LA_PARTY
AND LA_RRR

Tanzania ILMIS - Portal

Dar es Salaam Zonal Office  Cadastral Integration T (:D —E
Title DSMT1000446 Close
General Certificates
Right Holders 07/Feh/2019 KNDC1 080 i
frs Dieri=r . THE UNITED REPUBLIC OF TANZANIA 10020722774
arant af Aight of oCupant Qi
. CERTIFICATE OF OCCUPANCY
Related Tides THELAND ACT. Can 113 Dot Io
[Undes Sectice 25)
19020722774
I Certificates Twdle Number:  DSMT10N-HG Dare of Remsmaron:  06-Dec-20013 [07:17] -
C
Conditions Certificate of Title/Occupa oy
RECISTRAR OF TITLES Issu .
(07-Feb-2013
Interesrs Repoesec inder secion 27 of the Land Reglsmacon A (Cap 334). 07 /Feb/2019
1. REGISTERED OCCUPIER AND TENURE
Valuations THIS [5 TO CERTIFY that FAUSTINI DAMIAN KISONGD of P.O. BOX 2520, Der & Salaam (hereinafver called “the — R
Decepier ™) & emeied oo fhe Reght of Ocoopanc: (Reven called “the Fighe ') im e over e Land Sescmized hereic (hesemater called 07/ Feb201%
“the land”) for a term of minety nine {39) years froc the first day of Ociober fwe thousand and sightesn scoordiog o the Tue
: intems mnd e of the Land Act and mchisct 1o the pronvisiony thersod and to any regulscions made thersunder and 1o any IFSIFUm slumibe
Transactions szactme e in substinaion thereef amendmens tharsal and 1o ipecial condivian
II. DEECRIPTION OF THE PROPERTY
Kingndoni 1 Estimated Pages Scanned Page
ELWIU A : .
A -5 n
i i ' L
1EBE [ i
345,00 Sqnars Moeras | e | [ (L]
Rr.:.]’":_\h 3811 1 " |
Plee Rafarence Potnm (Par of \ L - -1 \
UTM ZONE 375 =g L |
h 4 d o |
[ S267RIZAT V || \
- ) |
; 7 S S N
4 B067TO035 . E J IR
L0 oo 4
' T
! :
III. CONDITIONS OF THE RIGHT
L The Doopier havizg accepoed the terms and conditions of the Right & prescyibed by the Land Ao and the repulations made
theseen, shall cheveafiter pas anmmal rent in advance oo the fBrsz day of July iIn every year of de seom without dednctiom
P"'...- VIDED thart the smeoys: of rent pavable mey be revized by the Commmiszicnes.
2 Th 1 hall he e fior Rfﬂdﬂd:d FuIpase caly. Jl-(J|—:,I' ) and Use Clasalea) & [a), (c); a2 defined
3
j— 4 s writmen Lo o regulations, b

Actual implementation of Source fi/e/image depends on CMS in use.




‘APPLICATION’ & ‘TRANSACTION’ — EXTENSION CLASSES

J\'ul-. o
= ' Tanzania ILMIS - Portal Dar es Salaam Zonal Office  Cadastral Integration ? G) -E
Transaction No. KND01060232, Grant of Right of Occupancy m
Summary Application Summary Persons
Documents e i Ol bt APPLICANTROLE  NAME I TYPE NIDA/ID DOC. NC
KNDO1060232 Kinondoni District Off
Payments Submitted Trans. Status Lodged Applicant F Individual 19580228-14125
17/5ep/2018 Completed 06/Dec/2018 O7:17
Properties
Cicliticass Tars>attion JUetes
TYPE NUMBERS SYSTEMID DETAILS
LAD Review
Spatial Unit  Bunju A Block A Numpe
RTU Review F D
¥
RTU Checklist
LAD Checklist Capacit ndividua Applicant Role Applicant
Processing Comments e
General Address Related Persons Photo
Map
DAT.. COMMENT USER TASK _ - — ) __ N
Faustr vildaie Name Lamia LAsC Name -t|;3.’g Gallgle
Persons 5 = ¥
Q7/Feb Transaction registration was approved  System  Approve Jale | ;
11:15 by Brenda Kuringe and all data were Final -
hisiee committed into the regisiry. Docum... tizenshipof  Tanzania NIDA 1D Nt 9 O TN
History 21/Dec.. signawre of the mortgager differs with  Brenda  Approve : Hation o7t
13:09 that in land registry Kuringe  Final

‘When?’ and 'By Whom?’ and 'How’? registry is changed is very critical for
developing countries. Not covered by ISO LADM...




EXTENSION CLASSES - ‘SYSTEM TRANSACTION’, ‘WORKFLOW’

(@) Processing Information

Workflow Diagram Processing History Application Details Processing Comments
o = )] CLReject
o5 fiJc}\cem Incoming ¢ | U\/
g © Documents RN? Prlefat;e
efusal Letter
<L Yes, Proceed to
- N— the Next Task
T
2
5 (% gﬂ Allocation
) ? Invoice Prepared? [L%; .
E &Asmgn Land &‘] Prepare CL ADDFOYG Approved? X X P epare Invoice
2 Officer Refusal Letter Allocation for Fees
I —
E Not Approved, Yes, Assess | No, Backio
E Land Use Issues Premium Fee | Assess Fee
Refused, Deliver Yes. Allocati
Refusal Letter ! €3, Allocation
b Data Entry? ¢ ¢ Allocation Recommended
E Completed? ~ Recommended?
o Enter Data ('Recommend X
z Allocation
9 Approved, Get No, Back to
MNo _Jpclate_ parcel Land Use Provide Use and
is Required Conditions

Iglpdate Parcel

Details

Althorized Land
Surveyor

o

Close

er
1

strict Office




Tanzania ILMIS - Portal

Transaction No. KND0O1060232, Grant of Right of Occupancy

summary
Documents
Payments
Properties
Conditions
LAD Review
RTU Review
RTU Checklist
LAD Checklist
Map

Persons
Interests

History

Registration/system transaction history. BPMN standard.

Application History

TASK

Receive Application

Wait for Initial Payment
Scan Incoming Documents
Assign Land Officer

Enter Data

Provide Use and Conditions
Recommend Allocation
Approve Allocation

Assess Premium Fee
Prepare Invoice for Fees

Deliver Fee Invoice

Processing Comments

DATE ADDED

07/Feb/2

(%)

uiF

21/Dec/2018 15:09

COMMENT

TASK CREATED

17/Sep/2018 13:50
17/Sep/2018 13:50
19/Sep/2018 12:27
11/0ct/2018 13:05
11/0ct/2018 16:26
15/0ct/2018 10:49
17/0ct/2018 08:51
17/0ct/2018 13:35
22/0c/2018 17:12
24/0c/2018 12:11

19/Nov/2018 16217

> @pproved oy Brenda RUFINZE an

Dar es Salaam Zonal Office

TASK ENDED
17/Sep/2018 13:50
19/Sep/2018 12:27
11/0ct/2018 13:05
11/0c/2018 16:26
15/0c1/2018 10:49
17/0ct/2018 08:51

17/0ct/2018 13:35
22/0ct/2018 17:12
24/0ct/2018 12:11

19/Nov/2018 16:17

21/Nov/2018 13:42

(=]
s
[
e 1)
=
[ 1)
it}

3
i
[}

ol

ROLE

Intake Clerk

Payment Gateway
Scanning Clerk
Authorized Land Officer
Land Officer

Town Planner

Land Officer

Authorized Land Officer
Valuer

Authorized Land Officer

Delivery Clerk

USER

CommitIed INTo the f;‘r-i'.:“'“

Brenda Kuringe

Cadastral Integration

WORKFLOW HISTORY — SYSTEM EXTENSION TO TRACK ACTIONS
T O

ASSIGNEE

lane Mwaipyana
Geofrey Mwamsojo
Emmanuel Segeja

Geofrey Mwamsojo

2]

Asturmius Rugemalira

Ramadhani Mnindwa

Asturmius Rugemalira

Geofrey Mwamsojo
Ruth Shadrack

Geofrey Mwamsojo

Asturmius Rugemalira

TASK

Approve Fina
Documents
Approve Fina

B s el e
LIOCUMEents

-



‘PAYMENT’ — EXTENSION TO SUPPORT FEES

[ Tanzania ILMIS - Portal Dar es Salaam Zonal Office  Cadastral Integration T @ -E
Transaction No. KND01060232, Grant of Right of Occupancy

Summary Payments
Documents BILL MUM._. CONTROL M. SUBMITTED __. STATUS DUE DATE PAYER PAYER PHOMNE AMOUNT AMOUNT PAID  PAID DATE
Payments Grant of Right of Occupancy - #KND01060232

KMNDOO0OD1781 Paid 01/0ct/2018 Faustini Dami 0784417768 20,000 TSh 20,000 T5h 19/0ct/2016
Properties

KNDOOOD4854 991171429027 19/Nov/2018 Paid 03/Dec/2018 Faustin: Dami 0784417768 145,804 TSh 145,804 TSh 26/jan/2014
Sl il Total 165804TSh 165,804 TSh
LAD Review
RTU Review

Bill Items General GEPG
RTU Checklist

FEE TYPE CALCULATED AMOUNT CALCULATED DATE 5P SUBCODE ACCOUNT
LAD Checklist
Application Fee (Occupancy) 20,000 TSh 20,000 T5h 17/5ep/2018 1007 2008

Map
Persons
Interests
History

While fee collection is not necessarily the part of LADM, it is critical for
every registration authority to ensure payment requirements are met




ILMIS LADM IMPLEMENTATION SUMMARY

The Innola physical model is an implementation of the conceptual LADM
Model, which was a good starting point.

However, the full model contains modifications on the LADM model in order
to:

« Collect processing and transactional data in more details for auditing and

tracking purposes

« Be more flexible and reusable for different contexts and country —specific

cases

« Make object processing easier




ILMIS
PHYSICAL
DATA MODEL

LADM VERSIONING IS

e ]

[0 +om_aux baunit_sure
[7) +om_aux_baunit_spateoure
[ + om_aum_bamnit_spunit
[ +om_aux interest_baunit

+ OB niermE_mume
[ + om__au_pasty_sie
[3] +om__aux_pasty_sowms

Party & Administrative packages su & Surveying Representation packages

= +am_aux_bd_point
: & dm__Jux b'l_pdn

=] = dm_sux_spatsnree biacesr
1 = am_aux_spatsounce_polm
] = am_aux_satoune_patiaunit

3 & dm__Jux_gpatunit_Boundtacs_mi mus
[ +dm__sux_spatunit_ boundtace gius
™+ dm__aux_spatunit_Soundtaces_mingg

.

D + NEsmale_sequendes

] + meia_ounisr_mong

D + Meld pounbés Mond_ pool
H + Msla_oounied_Seed

[F] + meta_counier g _pool
g = WS UK JPpPOroup anpmie
[7] * S%_Iux_3ppusir_apogeud
[7] + ays_ acdwity_swam

] * % appgmun

[3] + &% appuses

[F] + o amn_aecmss

[ + ws_be_hoiiday

IMPLEMENTED, EACH OBJECT
HAVE INHERITED THE VERSIONED

g = dm__aux_paiunit_boundfacesy plus

+ By BC_wesiayy
=) +am_ux quuru:_pun: =

[7] +&rs_bc_weenay_parts

5] + om_oauni_condiion
G & o _oonda_plan

ATTRIBUTES: P i et o
LA_BAUNIT, LA_RRR, LA_PARTY, B + o s S = iy
LA_SPATIALUNIT, LA_POINT, B e ¢S pmppon g 8 ; mmone geor
LA_BOUNDARYFACESTRING ETC. ] + om_a_groumpan,_memsess T G aa, e B * e

[ +om_la_interset
[7) +om_ia_paty
[ +om_la_party_miate

O +om_tamr

+ dm_la_boundary_face
™ +dm_la_boundary_face_ging
=) +am_ia_level
= +am_la_point

- VERSION_LIFE ON UNIQUE

OBJECT DEFINED BY ITS OID B o B
- BEGIN_LIFE 0 + am_Ja_satalin re g ] + Repons
- END_LIFE T —
[ +9m_aw_appllcation_soeme i e
a :m]::ﬁ::mm_mu 7] #ng fem
ADDED BY INNOLA: [ + om_appiication_note E il
VERSION NUMBER o Fnance | 5« fs_ommet_notes

[3) +am_aux_baunst_baunfientnigary

[ +dm__aw_vai_spatal_unit_yam
(7] + am_annuai_tand_sent

[5] + om_la_tensdion_suni
] # dm_memo
[5] + om_rejection_reasnn

STATUS (PENDING,
REGISTERED, PREVIOUS,

+ O)_Eansacson (] * OM_34pG BE_Daymant & OET_Fmiads
ARCHIVE, REJECT) B o e sverons (] + om_gepa_bo_response Qe
O + om_tan@cson_atinbube = +d9m_la_bauntl_rend_hisory —
[T + om_traneacson_info E] +am_la_valuadon_bullding il [ *na_ipe
= = [T + dm_ia_valuafen_gafial_unit . w;ﬂm —
_,t Doc-umsni I [ + dm_la_valuadion_unit E P,
docum [ + om_payment stz
Source package IE :i - “:E' body (5] + am_payment tanmenen E '1;-_:1;“ 15
: & w Ia |_SCuTE_page n + m‘mLm_ﬂmﬂﬂ'F D s tz_ward
|3 &tz wewer poay




LADM - _

Pary _mpany LA_RRR
0.1 0.* i} _
il unitRr ___ unif LA_BAUnit
1.* 1‘
0.*
| suBaunit
ILMIS
Payments Application Process LA_SpatialUnit
dm_la_party
0,n Transaction Task
Oo,n
dm_la_rrr
o,n
]Oln O[n ( 0,n
dm_la_interest dm_la_baunit on dm_la_source
0-n J L '
o,n 0,n
o,n
dm_la_boundary_face_string J Ldm_la_spatlal_unlt
o,n 0,1 Phy5|_cal
0,n Planning

]

dm_la_point JO,l Valuation 16




CONCLUSION - LADM MODEL IN INNOLA

dh & d% dh dh

31

Includes all necessary LA objects and relation in the core

Allows to extend easily the model

ISO LADM sometime too restrictive in term of relation to implement and maintain it in a
real-life system. Should it be simplified?

The versioning conception is well defined and can be improved with status and version
number attribute to manage object in short and long life, and make user firendly

Management of the class LA_RRR can be optimized in order to not have duplicates of RRR
for each party involve in the RRR. That is why we use LA_Interest in between.

Spatial objects except parcels are managed as GIS layers in a specific schema (e.g.
administrative boundaries)

17




CONCLUSION - LADM MODEL POSSIBLE
ROADMAP?

& 4y & 4

To add some recommendations to add others business units objects
involved in LA - at least basic minimal data - for Valuation, maybe Town
Planning and Finances. This is still part of Land Administration...

To propose and standardize transaction/processing classes

Cover cases for mixed legal systems — both Title and Deeds at the same
time in the same database/applications

Extend with more practical cases on specific rights — Legal
Representatives, Guardians etc.

18




Thank you.

Aurélie MILLEDROGUES amilledrogues@ignfi.fr

Maksym KALYTA maksym.kalyta@innola-solutions.com
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