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Vision, like other sensory functions, has its evolutionary rationale 
rooted in improved motor control. Although organisms can of 

course see when motionless or paralyzed, the visual system of 
the brain has the organization, computational profile, and 

architecture it has in order to facilitate the organism's thriving at 
the four Fs: feeding, fleeing, fighting, and reproduction. 

  
- Churchland, Ramachandran, and Sejnowski 

A critique of pure vision



• SLAM addresses perception, not action 
• SLAM does not tell us how to explore, navigate, accomplish 

goals 
• The planner will take care of it… 
• But planners assume that the map is accurate and 

sufficiently complete 
• When this assumption breaks, the whole system can fail

Navigation via SLAM?



RealSense™ T260 Tracking Module

REALSENSE™ TRACKING MODULE 
T260

Intel® RealSense™ Tracking Module 
T260 Features: 

Wide Field of View Stereo Fisheye Pair: 
• 170 deg circular FOV on 800 pix (dia) 

monochrome sensor 
  
MEMS IMU 
• Bosch BMI055 @100-400Hz 

Vision Processor 
• Myriad 2 

Complete 6DoF Solution 
• Entire SLAM algorithm runs onboard; 

poses streamed out over USB 

Low Power 
• ~1 watt Slide content from Eagle Jones



• High “dynamic range” (e.g., driving to work, flying to ECCV) 
• Poor localization (e.g., perceptual aliasing, walking through 

a field) 
• Environments that change over time 
• Reflexive perception-action shortcuts (e.g., duck behind 

corner to avoid danger) 
• Prior knowledge (navigate to a grocery store in a new city, 

navigate to a restroom in a restaurant)

Navigation via SLAM?



• Perception system constructs a map of the environment 
• Planner generates waypoints 
• Continuous controller (e.g., proportional-derivative) 

actuates the system towards the waypoints

Classic sensorimotor control pipeline











Task: memory-based navigation

Current observation Goal observation

Walkthrough sequence (~5 min)

Savinov et al., ICLR 2018



Topological memory for navigation

Savinov et al., ICLR 2018



Savinov et al., ICLR 2018
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Summary

• What matters is action 
• SLAM is solving a problem that is both unnecessarily hard and 

incomplete 
• Biological motivation suggests alternative approaches 
• Semi-parametric topological memory (SPTM) 
• Working group on empirical methodology in navigation research



Thank you


