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v’ Olinda has a local high-precision geodetic network .
v’ 21 leveling benchmarks were surveyed
v’ 7 benchmarks had GNSS obstruction SR OERIDA £
v ] ] WHY DOES THIS WORK MATTER?
Eccentric stations were adopted o1l 4 6 8 * Helps preserve historic cities like
' Legenda Olinda with accurate height information.
l:l';j{:*ffo SITIO HISTORICO DE OLINDA e Improves mapping for floods,
-pgn::.ue\;co landslides, drainage, and climate-risk
ESTADOS BRASILEIROS Studies.
Sistema de Referéncia: SIRGAS2000
Fontes: IBGE/CACI-FIDEM

e Supports safer infrastructure, LiDAR
surveys, and urban planning. —
e Allows geodetic measurements even B
where GNSS signals are blocked by
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OBJECTIVES e o buildings.
N e Makes future monitoring of

Sstema de Referéncia SIRGAS2000
Fomte Dados vetonass - IBGE
Ontofotos - Compesa

environmental and geohazard changes
more reliable.
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~ | In simple terms: this work helps
, . L
Develop local geoid support ) engineers and scientists measure the
] \_\"“" j £ Earth more accurately in difficult places.
v' Establish 3D GNSS control 7
0 2.000 \}opﬁ eo?“o
v’ Support LiDAR/UAV calibration L e
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e ] FIG. 2 — Benchmarks at the
Historic Site of Olinda
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Fig. 3 — Benchmarks deployed in
places with GNSS signal obstruction

METHODS

Fig. 4 — Eccentric Level References

v’ Existing geodetic infrastructure was identified and
inspected
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v’ The local altimetric network was readjusted

v' GNSS observations and geometric leveling were
performed

v’ Ellipsoidal heights were determined for obstructed
benchmarks

v’ Nearby eccentric benchmarks were adopted
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Local Geodetic Height Network Readjustment Fig. 5 — Network Adjustment

RESULTS

Altitude Altitude o~ .
Referéncia de e o Referéncia de i ¢ Pf@C/Slon, ia, 00]283 /77
Ortométrica Ortométrica
Nivel (mm) Nivel (mm) RNNSA
. i i ajustada ajustada 119 L18
F/na/ G@Odetlc COOf d/nates RNSC 8,73437 +0,41 RNNSM 55,07986 +0,92 RNCOSPLAN RNNSM ~ L17 RNSE “f‘ RNSF__ 7 NCELPE
Al RNLSE 18,55143 +0,41 RNNSA 30,21634 +0,88 f
Ponto Latitude Longitude Este(m)  Norte(m) o Desv n(m) Desy e(m) Desv Hz(m) Desvu(m) L22
Elipsoidal(m) RNLM 27,58545 +0,55 RNCOSPLAN 30,76818 0,87 *’5 o
RNISS  -8°01'09,50239"  -34°51'1373442" 29568621 911310658  -3,109 0,003 0,003 0,005 0,008 RN7E 19,92425 £0,51  RNCELPE 5,35309 £0,83 - cé RNET
FIDEM -8°01'06,67594"  -34°50'55,89296" 29623221 911319589 0,627 0,003 0,003 0,004 0,008 RNPM 19,07264 40,42 RNFT 4,78510 +0,71
L23
RNCOR  -8°01'0133251'  -34°50'5186640" 29635479 911336062  -0452 0,003 0,003 0,004 0,008 RNMR 31,92194 0,49 RNCOR 511921 0,51 RNLM L3 L _JRNSC 12 -
RNLS
RNSP 12,73471 +0,56 RNPRJ 3,85920 +0,66
RNSF -8°00'49,55512"  -34°50'51,37693"  296368.15 911372253 25,953 0,005 0,009 0,01 0,016 g u ,
RNIBGE 23,50718 +0,45 RNISS 2,47763 +0,69 RN7E c3 C1 il
\ onn! I o0& I L7
RNNSM  -8°0014698011"  -34°51'07,07553" 29588702 911379948 49511 0,004 0,004 0,003 0,01 BT 3152717 072 RNNSBH 579411 +1.09 \ o 4 L31
RNMR -8°00'57:15616" _34051|1004172ﬂ 29579759 911348642 26371 0003 0003 0004 0008 RNSE 51,26620 +0,87 FIDEM 4,94128 10,58 r \ (|472
AV
0 | 2 AR 240 N L] - C4
RNPO -8°01'05,35835 -34°51'07.82627" 29586657 911323472 18,002 0,003 0,003 0,004 0,007 Altitude RNPM L<6 RN394D ;26 FIDEM
- Referéncia de BARNSP
RNFT -8°00'56,18521" -34°50'4723787" 29649582 91135194 -0.813 0,003 0,003 0,004 0,007 Elipsoidal- h Excéntrica L10 <o L33 L25
Nivel C5 ‘ C8
RNPM 8°00'55,75761'S  34°51'0690982'W 29589331 911352982 13486 0,003 0,004 0,005 0,007 (m) 1
RN394D 10.33462 RNPM
RNLSE -8900'54,58662"  -34°51'01,60387" 29605564 9113566,54 13,019 0,007 0,01 0,012 0,012 RNMR |
RN7E 14.37296 RNLM L14 128 RNPRJ
RNLM 8°00'50,61707"S 34°51'09,06456"W  295826.61 911368747 22,034 0,003 0,003 0,004 0,006 RNCOSPLAN 25362835 e L30 *\
RNSC  8°00%59,66718'S  34°50'5691104'W 29620006 911341109 3,156 0,003 0,004 0,005 0,007 RNIBGE 179487375 RNPO o RNIBGE
L26
RNNSA 8°00'42,09722'S 34°51'12.84118'W  295709,77 911394871 24811 0,021 0,024 0,032 0,038 RNCELPE -0.245042 RNFT s
RNNSBH 8°00'57,34776"S 34°51'15.94453"W  295616,84 911347972 0,249 0,005 0,005 0,007 0,012 RNPRJ -1,72786 RNISS <
RNSE 8°00'50,00835'S  34°50'58.44842'W 29615164 911370763 45725 0,003 0,003 0,004 0,006 RNSP 7.1761 RNPO RNNSEH L29 RNISS

CONCLUSIONS

We developed a practical methodology to recover geodetic heights
consistency in a historical urban environment.

of benchmarks with GNSS obstruction using nearby eccentric stations, preserving millimetric

ABSTRACT
ID 6931

v USACH

ORGANIZING INSTITUTIONS INGENIERIA GEDESPALIAL

Y AMBIENTAL : ViG

Igm

LD NCLMEF‘M

SANTIAGO - CHILE

www.igs-workshop-2026.com



