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1 Scope 
This describes the conversion flow of DAN data from raw instrument data to PDS formatted files. 

Currently, DAN PDS has 5 formats: 

 Engineering data 

 Derived passive (time series) 

 Derived active (time series) 

 Averaged passive (averaged over a location) 

 Averaged active (averaged over a location) 

2 Engineering data 
Structure (IDL): 

A = {DAN_RDR_DERIVED_ENG, $ 

           DAN_TIME          : 0UL, $ 

           UTC               : BYTARR(23), $ 

           TEMP              : FLTARR(6), $ 

           HV_LEVEL_CTN      : BYTE(0), $ 

           HV_LEVEL_CETN     : BYTE(0), $ 

           DSC_LEVEL_CTN     : BYTE(0), $ 

           DSC_LEVEL_CETN    : BYTE(0), $ 

           LST               : BYTARR(8)} 

 

Instrument time 

UTC timestamp 

Temperatures 

HV levels 

 

DSC levels 

 

Local Solar Time 
 

Process flow: 

 The dataset is selected by the timeframe required for the current PDS delivery. 

 All instrument frames (HK, Passive, Active) are sorted by time. 

 The required fields are then moved from instrument frame to PDS ENG frame. 

 The resulting frame are put into a .pds file. 

3 Derived Passive 
Structure (IDL): 

A = {DAN_RDR_DERIVED_PASSIVE, $ 

           DAN_TIME          : 0UL, $ 

           UTC               : BYTARR(23), $ 

           BEGIN_LAT         : 0.0, $ 

           BEGIN_LON         : 0.0, $ 

           END_LAT           : 0.0, $ 

           END_LON           : 0.0, $ 

           COLL_DURAT        : 0.0, $ 

           CTN_BKGD          : 0.0, $ 

           CTN_COUNTS        : 0.0, $ 

           CETN_BKGD         : 0.0, $ 

           CETN_COUNTS       : 0.0, $ 

           LST               : BYTARR(8)} 

 

Instrument time 

UTC timestamp 

Measurement coordinates 

 

 

 

Collection duration  (sec) 

 

 

Process flow: 

 The dataset is selected by the timeframe required for the current PDS delivery. 

 The passive datasets are normalized: 
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o  S e p ar at e p o w er- o n p eri o ds ar e s el e ct e d (if 2 c o ns e c uti v e fr a m es ar e m or e t h a n 1 2 0 0 s e c s 
a p art, t h a n t h e 2 d at as et s ar e c o nsi d er e d t o b e i n diff er e nt p o w er- o ns). I n c as e t h er e w as a n 
a cti v e m e as ur e m e nt ri g ht b ef or e t h e c urr e nt p assi v e d at as et, it is a c c o u nt e d f or 
n or m aliz ati o n p ur p os es. 

o  Wit hi n e a c h p o w er- o n, t h e n or m aliz ati o n is p erf or m e d a c c or di n g t o t h e f oll o wi n g l a w: 

C eff _ c o rr e ct e d t( ) = C t( ) / A n or m

w h er e

A n or m = 1 - e
- a 1 t- a 2( )( )  

C T N d et e ct or:  а 1 = 1 1. 9 8 5 3 3 1, a 2 = -
0. 1 7 9 0 8 1 5 4  
C E T N d et e ct or:  а 1 = 3. 7 7 3 2 4 5 7, a 2 = -
0. 4 3 7 9   

 

C(t) –  d et e ct or c o u nt r at e i n c h a n n els 3 -
1 4.  
 
t –  “ M arti a n J uli a n d a y ”, w h er e 1. 0 
c orr es p o n ds t o a d ur ati o n of 1 s ol.  

  All fr a m es wit h c oll e cti o n d ur ati o n = 0 ar e dis c ar d e d. 

  C T N _ B K G D a n d C E T N _ B K G D ar e s et t o 3 0, 7 2 a n d 1 3, 7 3 r e s p e cti v el y. 

4  D e ri v e d A cti v e 
Str u ct ur e (I D L): 

A  =  { D A N _ R D R _ D E R I V E D _ A C T I V E ,  $  
           D A N _ T I M E           :  0 U L ,  $  
           U T C                :  B Y T A R R ( 2 3 ) ,  $  
           L A T                :  0 . 0 ,  $  
           L O N                :  0 . 0 ,  $  
           C O L L _ D U R A T         :  0 U L ,  $  
           N U M _ P N G _ P U L S E      :  0 U L ,  $  
           P N G _ F R E Q           :  B Y T E ( 0 ) ,  $  
           T I M E _ B I N _ D U R A T     :  0 U L ,  $  
           T I M E _ B I N _ S T A R T     :  F L T A R R ( 6 4 ) ,  $  
           C T N _ B K G D           :  F L T A R R ( 6 4 ) ,  $  
           C T N _ C O U N T S         :  F L T A R R ( 6 4 ) ,  $  
           C E T N _ B K G D          :  F L T A R R ( 6 4 ) ,  $  
           C E T N _ C O U N T S        :  F L T A R R ( 6 4 ) ,  $  
           L S T                :  B Y T A R R ( 8 ) }  

 
I n s t r u m e n t  t i m e  

U T C  t i m e s t a m p  
M e a s u r e m e n t  c o o r d i n a t e s  

 
C o l l e c t i o n  d u r a t i o n  ( s e c * 1 0 )  

N u m b e r  o f  p u l s e s  d u r i n g  f r a m e  
P N G  f r e q u e n c y  ( h z )  

A l w a y s  9 9 9  ( N a N )  
S t a r t  o f  b i n  ( m s e c )  

 

Pr o c es s fl o w: 

  T h e d at as et is s el e ct e d b y t h e ti m efr a m e r e q uir e d f or t h e c urr e nt P D S d eli v er y. 

  All fr a m es wit h N U M _ P N G _ P U L S E = 0 ar e dis c ar d e d 

  E a c h A cti v e fr a m e is t h e n p ut i nt o t h e . p ds fil e wit h t h e f oll o wi n g ass u m pti o ns: 
o  Ti m e s c al e is o nl y writt e n i nt o TI M E _ BI N _ S T A R T arr a y 
o  B a c k gr o u n d bi ns ar e c o nsi d er e d t o b e bi ns wit h ti m e s c al e st art > 1 0 0 0 0 µ s e c. 

o  B a c k gr o u n d is c al c ul at e d as: B g d Ti m eP uls N u mC // , w h er e C –  t ot al c o u nts i n c h a n n els 

[ 3: 1 4] of all b a c k gr o u n d bi ns, P uls N u m –  n u m b er of p uls es d uri n g c urr e nt fr a m e, B g d Ti m e –  
t h e l e n gt h of b a c k gr o u n d bi ns (i n s e c). 

o  T h e b a c k gr o u n d is e q u al f or all 6 4 it e ms of t h e B K G D arr a y 
o  T h e C O U N T S arr a y is fill e d wit h t h e s u m of c o u nts i n c h a n n els [ 3: 1 4], f or c h a n n els [ 0: 6 1]. 

C h a n n els 6 2 a n d 6 3 ar e dis c ar d e d. 
o  T h e a b o v e st at e m e nts ar e tr u e f or b ot h, C T N a n d C E T N arr a ys. 
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5 Averaged Passive 
Structure (IDL): 

A = {DAN_RDR_AVERAGED_PASSIVE, $ 

           START_DAN_TIME    : 0UL, $ 

           END_DAN_TIME      : 0UL, $ 

           START_UTC         : BYTARR(23), $ 

           END_UTC           : BYTARR(23), $ 

           BEGIN_LAT         : 0.0, $ 

           BEGIN_LON         : 0.0, $ 

           END_LAT           : 0.0, $ 

           END_LON           : 0.0, $ 

           COLL_DURAT        : 0UL, $ 

           CTN_AVG           : 0.0, $ 

           CTN_BKGD          : 0.0, $ 

           CTN_ERROR         : 0.0, $ 

           CTN_NORM          : 0.0, $ 

           CETN_AVG          : 0.0, $ 

           CETN_BKGD         : 0.0, $ 

           CETN_ERROR        : 0.0, $ 

           CETN_NORM         : 0.0, $ 

           START_LST         : BYTARR(8), $ 

           END_LST           : BYTARR(8)} 

 

Instrument time 

 

UTC timestamp 

 

Measurement coordinates 

 

 

 

Collection duration  (sec*10) 

 

 

Process flow: 

 The dataset is selected by the timeframe required for the current PDS delivery. 

 Frames are normalized as described in the Derived Passive section 

 The distinction between different rover locations are based on DE_state x/y/z coordinates, new 
location is assumed if the mentioned coordinates differ by more than 10 cm along any axis between 
the 2 consecutive passive frames. 

 Collection duration is a sum of all collection duration values of the frames in the current location. In 
case collection duration cum is 0, the whole frameset is discarded. 

 AVG counts are a sum of all normalized counts in channels [3:14] in all passive frames of the current 
location divided by the collection duration and divided by 10 (collection duration in here is sec*10). 

 ERROR is the counts from the point above divided by collection duration and divided by 10 

 Background is 30,72 and 13,73 for CTN and CETN respectively. 

 All the above is true for both CTN and CETN. 

6 Averaged Active 
Structure (IDL): 

A = {DAN_RDR_AVERAGED_ACTIVE, $ 

           START_DAN_TIME    : 0UL, $ 

           END_DAN_TIME      : 0UL, $ 

           START_UTC         : BYTARR(23), $ 

           END_UTC           : BYTARR(23), $ 

           BEGIN_LAT         : 0.0, $ 

           BEGIN_LON         : 0.0, $ 

           END_LAT           : 0.0, $ 

           END_LON           : 0.0, $ 

           COLL_DURAT        : 0UL, $ 

           NUM_PNG_PULSE     : 0UL, $ 

           PNG_FREQ          : BYTE(0), $ 

           TIME_BIN_DURAT    : 0.0, $ 

 

Instrument time 

 

UTC timestamp 

 

Measurement coordinates 

 

 

 

Collection duration  (sec*10) 
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           TIME_BIN_START    : 0.0, $ 

           CTN_AVG           : 0.0, $ 

           CTN_BKGD          : 0.0, $ 

           CTN_ERROR         : 0.0, $ 

           CTN_NORM          : 0.0, $ 

           CETN_AVG          : 0.0, $ 

           CETN_BKGD         : 0.0, $ 

           CETN_ERROR        : 0.0, $ 

           CETN_NORM         : 0.0, $ 

           START_LST         : BYTARR(8), $ 

           END_LST           : BYTARR(8)} 
 

Process flow: 

 The dataset is selected by the timeframe required for the current PDS delivery. 

 The distinction between different rover locations are based on DE_state x/y/z coordinates, new 
location is assumed if the mentioned coordinates differ by more than 10 cm along any axis between 
the 2 consecutive active frames. 

 The distinction is also made by different time scales, i.e. if a time scale change was detected, the 
data set is split into separate averages. 

 Collection duration is a sum of all collection duration values of the frames in the current location.  

 Number of pulses is a sum of all pulses across the frames of the current average set. 

 PNG frequency is in Hz. 

 Background bins are considered to be bins with time scale start > 10000 µsec. 

 Background is calculated as: BgdTimePulsNumC // , where C – total counts in channels [3:14] of 

all background bins for all the frames in current location, PulsNum – number of pulses during all 
frames in current location, BgdTime – the length of background bins (in sec). The background is the 
same for all the 64 PDS frames. 

 Since the PDS structure does not allow to save data for every bin separately, the PDS structures are 
copied 64 times into the .pds file with the same values across all fields except for the ones that refer 
to different bins and described below: 

o TIME_BIN_START and TIME_BIN_DURAT describe the selected time scale 
o CTN_AVG and CETN_AVG are a total number of counts in channels [3:14] in current bin 

across all active frames of the location divided by the number of pulses (sum in all frames of 
location) divided by the TIME_BIN_DURAT value in secs. 

o CTN_ERROR and CETN_ERROR are square roots of the total number of counts in channels 
[3:14] in current bin across all active frames of the location. This is then divided by the 
number of pulses (sum in all frames of location) divided by the TIME_BIN_DURAT value in 
secs. 

o CTN_NORM and CETN_NORM are equal to the number of pulses across all frames in current 
location. 


