Log Book
Project: Satellite Navigation Accuracy: Evaluating Multi-Constellation GNSS in Real-World Environments Timeline: January 10, 2026 – March 1, 2026

Jan 10, 2026 (Saturday)
· Finalized project idea: compare GPS-only vs Multi-Constellation GNSS accuracy.
· Initial background reading on GNSS theory (GPS, GLONASS, Galileo, BeiDou).
· Reviewed basics of satellite triangulation and coordinate systems.
· Sketched early experimental design in notebook.

Jan 12, 2026 (Monday)
· Deep dive into multi-GNSS research papers (multi-constellation improves geometry & satellite count).
· Studied Dilution of Precision (DOP) and multipath interference.
· Began researching Canadian GNSS work, especially University of Calgary PLAN Group.

Jan 15, 2026 (Thursday)
· Searched for ways to record raw GNSS data.
· Faced challenge: many apps only show location, not satellite constellation breakdown.
· Tested 3 different apps — limited satellite visibility data.

Jan 17, 2026 (Saturday)
· Finally discovered and tested GNSS View–type satellite monitoring app.
· Confirmed it shows individual satellite systems and signal strength.
· Verified option to toggle GPS-only vs multi-constellation mode.
· Decided this would be the primary data collection tool.

Jan 20, 2026 (Tuesday)
· Conducted trial readings near home (driveway test).
· Practiced recording UTC time, coordinates, and number of satellites.
· Realized need for consistent standing position to reduce human error.
· Observed noticeable fluctuation in coordinate decimals.

Jan 23, 2026 (Friday)
· Planned controlled environment categories:
· Large Open Field
· Semi-Obstructed Area
· Urban / Building-Dense Area
· Discussed travel logistics with Dad for safe transport to sites.

Jan 25, 2026 (Sunday)
· Travelled with Dad to large open field location.
· Took readings:
· GPS-only mode (multiple samples)
· Multi-constellation mode (same position)
· Held phone steady at chest height (no tripod).
· Recorded satellite count differences (multi showed higher visibility).

Jan 28, 2026 (Wednesday)
· Repeated readings in semi-obstructed area (trees nearby).
· Noticed greater coordinate variation in GPS-only mode.
· Multi-constellation showed tighter clustering.
· Slight body shielding effect observed when turning direction.

Jan 31, 2026 (Saturday)
· Urban test day — travelled with Dad to building-dense area.
· Strong multipath reflections observed (coordinate jumps).
· Multi-GNSS reduced scatter but not eliminated fully.
· Logged all UTC timestamps carefully.

Feb 3, 2026 (Tuesday)
· Compiled all raw coordinate data into structured table.
· Began calculating average deviation and coordinate spread.
· Compared decimal degree consistency between modes.

Feb 6, 2026 (Friday)
· Began statistical analysis:
· Mean coordinate calculation
· Estimated horizontal variation
· Identified systematic improvement with multi-GNSS.
· Verified results were consistent across all environments.

Feb 9, 2026 (Monday
· Studied SBAS systems such as WAAS.
· Connected findings to emergency response and aviation reliability.

Feb 12, 2026 (Thursday)
· Wrote Observations section:
· Satellite count differences
· Environmental impacts
· Real-time coordinate drift
· Ensured no interpretation included (pure observations only).

Feb 15, 2026 (Sunday)
· Completed Analysis section:
· Linked results to DOP theory
· Explained multipath effects
· Compared findings with published research
· Confirmed hypothesis supported.

Feb 18, 2026 (Wednesday)
· Drafted Conclusion:
· Multi-constellation improves accuracy and stability
· Effect more pronounced in obstructed areas
· Ensured claims stayed within data limits (no exaggeration).

Feb 21, 2026 (Saturday)
· Wrote Applications section:
· Wildfire monitoring
· Search & rescue
· Aviation & transportation
· Precision agriculture
· Connected research to Canadian real-world relevance.

Feb 24, 2026 (Tuesday)
· Completed Sources of Error:
· Multipath
· Satellite geometry (DOP)
· Atmospheric delay
· Smartphone hardware limitations
· Human handling variability
· Emphasized realism of field conditions.

Feb 27, 2026 (Friday)
· Compiled academic citations:
· Multi-GNSS research papers
· University of Calgary GNSS research

Mar 1, 2026 (Sunday)
· Final full-project review.
· Cross-checked data consistency and logical flow.
· Confirmed hypothesis aligns with results.
· Reflected on challenges:
· Difficulty finding correct GNSS app
· Environmental variability
· Maintaining consistent data recording
· Overall outcome: Multi-constellation GNSS demonstrated measurable improvement in positioning reliability under real-world conditions.

