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Example: Measuring GST in the Alps 
~30 patches of 10 m x 10 m size 10 temperature loggers per patch 

Deployment of ~300 loggers 

Stefanie Gubler, Joel Fiddes, Matthias Keller and Stephan Gruber: Scale-dependent Measurement and 
Analysis of Ground Surface Temperature Variability in Alpine Terrain, The Cryosphere, Vol 5, Issue 2, 2011 
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iButton Temperature Loggers D
S

1
9

2
2

L
/D

S
1

9
2

2
T

Temperature Logger iButton with 8KB
Data-Log Memory
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Numerical Correction Example

CONVERTED DATA FROM 
CALIBRATION MEMORY

ERROR VALUES

Tr1 = 60°C — 

Tr2 = -10.1297°C Err2 = 0.0672°C 

Tr3 = 24.6483°C Err3 = -0.1483°C

Tc2 = -10.0625°C Err1 = 0.0672°C 

Tc3 = 24.5°C — 

RESULTING CORRECTION 
COEFFICIENTS

APPLICATION OF 
CORRECTION 

COEFFICIENTS TO SAMPLE 
READING

B = -0.008741 — 

A = 0.000175/°C TC = 22.500°C

C = -0.039332°C TCORR= 22.647°C 

Note: The software correction requires floating-point arithmetic
(24 bit or better). Suitable math libraries for microcontrollers are
found on various websites and are included in cross compilers.
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Thermochron is a registered trademark of Maxim Integrated Products, Inc.

Package Information
For the latest package outline information and land patterns
(footprints), go to www.maxim-ic.com/packages. Note that a
“+”, “#”, or “-” in the package code indicates RoHS status only.
Package drawings may show a different suffix character, but
the drawing pertains to the package regardless of RoHS status.

PACKAGE
TYPE

PACKAGE
CODE

OUTLINE
NO.

LAND
PATTERN NO.

F5 iButton IB#6CB 21-0266 —

Model Range Max. 
resolution 

Accuracy Max. 
samples 

Price 
(25-99 loggers) 

DS1921G -30°C..+70°C 0.5°C ±1.0°C 2048 ~22 US$ each 
DS1921H +15°C..+46°C 0.125°C ±1.0°C 2048 ~22 US$ each 
DS1921Z -5°C..+26°C 0.125°C ±1.0°C 2048 ~22 US$ each 
DS1922L -10°C..+65°C 0.0625°C ±0.5°C 8192 ~45 US$ each 
DS1922T +20°C..+75°C 0.0625°C ±0.5°C 8192 ~65 US$ each 
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User-defined Mission Parameters 
! Sampling rate (seconds to months) 
! Delayed start of measurements 
! Overwrite or stop when memory is full? 
! High or low temperature resolution? [DS1922 only] 

 
Screenshot of vendor tool kit 
~10 questions per logger 
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Bookkeeping Challenges 

iButton serial # 
e.g., 040000001BF32F21 

Mission 
parameters 

Logger 
location 

Measurements 
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iButton Assist for Android 
! Touch user interface with hearable and 

haptic feedback 

! Uses GPS, camera and network 
capabilities provided by the smartphone 

! Automatic annotation of time and location 
information 

! All data is stored in a structured database 

! Online data synchronization 

! Data export to CSV files 
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Deployment Workflow 
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iButton Assist Demo 
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Online Synchronisation with GSN 

http://data.permasense.ch 

http://data.permasense.ch
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idNotebook – Field Work Logbook 
! Mapping of device-specific IDs to 

locations on a map 

! Recording of additional meta data 
§  Pictures 
§  Voice memos 
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Mapping Sensors to Locations 

Map by http://map.geo.admin.ch/ 

1st level: Deployments 
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Device to Position Mapping 

Map by http://map.geo.admin.ch/ 

… 

2nd level: Numbered map positions 

Device IDs Map positions 
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iButton Assist + idNotebook 
1 

2 

Sensor setup 
 
First use of new button:  
Assignment of unique device ID 

Deployment and registration in logbook 
 
 Map 
Pos. 

Device 
ID 

Time (from-until) GPS 
Pos. 

40 100 101 11/11/2011 12:01 – 20/12/2011 14:01 … 
40 100 110 20/12/2011 14:05 – 15/03/2012 16:34 … 
40 100 121 15/03/2012 16:34 – ongoing … 
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Acquisition of Meta Information 
! Save GPS data, 

comments, … 
! Voice memos 
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Conclusions 
! iButton Assist supports the whole deployment lifecycle of 

iButton temperature loggers 
! idNotebook helps to manage deployments by providing a 

multimedia logbook 
! Easy installation from Google Play app store, updates are 

automatically distributed to the users 
http://play.google.com/store/apps/details?id=ch.ethz.iassist 
http://play.google.com/store/apps/details?id=ch.ethz.idnotebook 
http://www.tik.ee.ethz.ch/~kellmatt [slides] 
http://www.permasense.ch 
 
 

http://www.permasense.ch
http://www.tik.ee.ethz.ch/~kellmatt
https://play.google.com/store/apps/details?id=ch.ethz.idnotebook
https://play.google.com/store/apps/details?id=ch.ethz.iassist

