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information dynamics

Support the 
observability of other 
analyst's down-
collect activities. 

Support the 
observability of other 
analyst's down-
collect activities. 

Support the understanding of 
down-collect results with respect 
to reported time. (I.e., staleness)

Support the understanding of 
down-collect results with respect 
to reported time. (I.e., staleness)

Support the awareness of down-
collect history.  (History in current 
analysis vs. past analyses)

Support the awareness of down-
collect history.  (History in current 
analysis vs. past analyses)Support the observability 

of the analyst's own 
pattern of activity in the 
down-collect process. 

Support the observability 
of the analyst's own 
pattern of activity in the 
down-collect process. 

Support a iterative, 
directable, very diverse 
down-collect process.  

Support a iterative, 
directable, very diverse 
down-collect process.  

Support refocusing the 
selection process based on 
new interpretations. 

Support refocusing the 
selection process based on 
new interpretations. 

Support refocusing the 
collection process based on 
new interpretations. 

Support refocusing the 
collection process based on 
new interpretations. 

Support the detection and 
recognition of events. 
Support the detection and 
recognition of events. 

Support the construction of 
accurate interpretations of 
the findings. 

Support the construction of 
accurate interpretations of 
the findings. 

Support collection 
'outside the focus' (to 
stimulate broadening). 

Support collection 
'outside the focus' (to 
stimulate broadening). 

Support diversity in the 
interpretations. 
Support diversity in the 
interpretations. 

Support the identification of conflicts and 
corroboration  with automation as a 
backstop for creeping validity. 

Support the identification of conflicts and 
corroboration  with automation as a 
backstop for creeping validity. 

Support the observability of 
relationships between Event / 
Report / Theme spaces. 

Support the observability of 
relationships between Event / 
Report / Theme spaces. 

Support original source 
detection to avoid creeping 
validity. 

Support original source 
detection to avoid creeping 
validity. 

Support cooperative, multi-human-
multi-machine coordinated 
intelligence analysis

Support cooperative, multi-human-
multi-machine coordinated 
intelligence analysis

Support full breadth, continuous 
attention focusing
Support full breadth, continuous 
attention focusing

Support the construction of coherent 
stories / hypotheses to explain the 
interpretations of the findings. 

Support the construction of coherent 
stories / hypotheses to explain the 
interpretations of the findings. 

Support the generation of new 
hypotheses from revised 
interpretations of the findings.  

Support the generation of new 
hypotheses from revised 
interpretations of the findings.  

Support revised C & C efforts  
based on alternative hypotheses 
and holes in the hypothesis set.  

Support revised C & C efforts  
based on alternative hypotheses 
and holes in the hypothesis set.  

Use conflicting analyses to trigger 
new hypothesis generation. 
Use conflicting analyses to trigger 
new hypothesis generation. 

Use unexplained analyses to initiate 
new hypothesis generation
Use unexplained analyses to initiate 
new hypothesis generation

Use the discovery of 'trigger' indicator  to 
stimulate new hypothesis generation
Use the discovery of 'trigger' indicator  to 
stimulate new hypothesis generation

Support the observability of 
relationships between findings 
and hypotheses. 

Support the observability of 
relationships between findings 
and hypotheses. 

Support the observability of 
conflicts and corroboration. 
Support the observability of 
conflicts and corroboration. 

Support simultaneous, non-
destructive multiple searches. 
Support simultaneous, non-
destructive multiple searches. 

Support context sensitive 
abstractions from 
findings. 

Support context sensitive 
abstractions from 
findings. 

Support the generation of 
new interpretations from 
revised down-collect results 

Support the generation of 
new interpretations from 
revised down-collect results 

Support revised down-collect 
based on holes and staleness 
in the interpretations. 

Support revised down-collect 
based on holes and staleness 
in the interpretations. 

Support collection 
'outside the focus' (to 
stimulate broadening). 

Support collection 
'outside the focus' (to 
stimulate broadening). 

Support revised down-
collect based on new 
interpretations. 

Support revised down-
collect based on new 
interpretations. 

Support the construction of an 
inferential model of the target domain 
(understanding the key functions and 
organizational structure). 

Support the construction of an 
inferential model of the target domain 
(understanding the key functions and 
organizational structure). 

Support the construction 
of partial analysis 
'building blocks'. 

Support the construction 
of partial analysis 
'building blocks'. 

Support the observability of 
other analyst's hypothesis 
exploration process. 

Support the observability of 
other analyst's hypothesis 
exploration process. 

Support the observability of 
relationships between 
interpretations and hypotheses. 

Support the observability of 
relationships between 
interpretations and hypotheses. 

Support the observability 
of the down-collect 
algorithms. 

Support the observability 
of the down-collect 
algorithms. 

Support the 
determination 
of relevance. 

Support the 
determination 
of relevance. 

Support the determination of 
relevance of past analyses (e.g., 
staleness, context)

Support the determination of 
relevance of past analyses (e.g., 
staleness, context)

Support the determination of 
relevance with automation as an 
amplifier of human interpretation. 

Support the determination of 
relevance with automation as an 
amplifier of human interpretation. 

Support observability of the 
relevance determination process. 
Support observability of the 
relevance determination process. 

Support the observability of the 
underlying data beneath the 
interpretation. 

Support the observability of the 
underlying data beneath the 
interpretation. 

Support domain-relevant 
pattern recognition in the data. 
Support domain-relevant 
pattern recognition in the data. 

Support the 
observability of the 
down-collect process. 

Support the 
observability of the 
down-collect process. 

Support refocusing the down-
collect process based on revised 
hypotheses. (check on over-
generalization)

Support refocusing the down-
collect process based on revised 
hypotheses. (check on over-
generalization)

Support refocusing the 
selection process based 
on revised hypotheses. 

Support refocusing the 
selection process based 
on revised hypotheses. 

Support refocusing the 
collection process based on 
revised hypotheses. 

Support refocusing the 
collection process based on 
revised hypotheses. 

Support refocusing the down-
collect process based on 
future / contingency planning. 

Support refocusing the down-
collect process based on 
future / contingency planning. 

Support the generation of 
alternative hypotheses from 
new findings.  (broadening) 

Support the generation of 
alternative hypotheses from 
new findings.  (broadening) 

Support the generation and 
exploration of alternative 
hypotheses. 

Support the generation and 
exploration of alternative 
hypotheses. 

Support the observability of the 
hypothesis SET and how they relate 
(compete or correlate). 

Support the observability of the 
hypothesis SET and how they relate 
(compete or correlate). 

Support the extraction 
of essential, 
representative, 'on 
analysis' sample from 
available data.  

Support the extraction 
of essential, 
representative, 'on 
analysis' sample from 
available data.  

Support the 
determination of 
source value (I.e., 
where to look). 

Support the 
determination of 
source value (I.e., 
where to look). 

Support the understanding of 
down-collect results with respect to 
spatio-temporal characteristics. 

Support the understanding of 
down-collect results with respect to 
spatio-temporal characteristics. 

Support the understanding of 
events with respect to space. 
Support the understanding of 
events with respect to space. 

Support the understanding of 
events with respect to time. 
Support the understanding of 
events with respect to time. 

Down Collect Conflict and
Corroboration

Hypothesis
Exploration

      Elm, W., Potter, S., Tittle, J., Woods, D. D., Grossman, J., & Patterson, E. S. (2005). Finding decision support requirements for 
effective intelligence analysis tools.  In the Proceedings of the Human Factors and Ergonomics Society 49th Annual Meeting.



design cycle

Roesler, Woods, & Feil, 2005

technologist:
pools of technological
possibilities

innovator: pools of research patterns

practitioner:
pools of experience
in the field
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feedback example

‣ Best idea: It supports analysis, not 
just search.

‣ This is good. I want to look at 
sequences, before and after the 
event.

‣ It’s important that you default the 
date but also allow the analyst to 
move it easily.

‣ In doing this, I would start with the 
last message and move backwards.

‣ This does not fully support seeing 
emerging themes - perhaps if there 
were labeled hierarchies with a 
“zoom out” view it would help.

‣ I want to annotate events and other 
things directly on the timeline, and 
maybe compare alternate timelines 
against each other.



concluding remarks

‣ Illuminate challenges that practitioners face

‣ Feedback on how design ideas could be modified

‣ Generate other novel ideas

‣ Guide future designs


