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Introduction

o Work data is essential to use

machines at their full potential 

o A time and motion study arranges

work into different cycle elements and

measures their respective duration

while considering the impact of

different variables 

o Cycle elements are commonly

identified with handheld computers;

and several years ago video - based

technology was introduced

3Max Kammermeier FORMEC 2017



General objectives of time and motion

Gather work data

Use machines at their full potential 

 Identify bottlenecks and improve operations
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Study objectives

Compare conventional (HH) and video – based (VB) time and 

motion study: 

i) Differences in accuracy 

ii) Difference in time requirement 

iii) Costs of software and hardware 



Methods

Study location / description

Experimental design

Pre-harvest inventory

Time and motion
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Study location and stand description
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Stand description

 27 ha in size

 95% Scots pine, 5% 

Norway spruce

 Avg. 112 years old

 Avg. standing volume 

pre-harvest 218 m3/ha

 Final thinning

 Target removal 33 m³ / 

ha

 Forester selected 

trees for removal



Experimental design
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30 m 

100 m

 16 Plots of same size were established in the field

 Two treatments (VB,HH) were tested on each plot
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Pre-harvest inventory
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Atlas Königstiger T23 

KEY SPECS

- Excavator based

- 28 metric tons

- 14.5 m long boom

- Ponsse H6 

harvesting head



Deffinitions of cycle elements
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Work element Start End

Boom-out Boom extending towards tree
Head is positioned at base of 
tree and saw is ready to be 

activated

Felling Head is in vertical position and saw 
is activated

Tree crown touches the ground 
or feed rollers are activated

Processing Feed rollers are activated with stem 
in harvesting head

Tree top is released

Manipulation
Other boom tasks (e.g. 

manipulating processed logs, building 
a brush mat, etc.)

Moving Traction system is activated Traction system is deactivated 
or other elements dominate

Delay Any delay lasting more than a few 
seconds



VB time and motion study with TimeStudy T1
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HH time and motion study
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Results

Cycle duration 

Cycle element duration 

Productivity

Needed time and costs 
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Cycle duration 
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Findings

 Cycle duration

for HH is

slightly higher

than for VB 

 High 

accordance

N = 444
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Cycle element duration

Findings

 No statistical

difference for

Felling, 

Processing, 

Manipulation, 

Tracking 

 Only Boom-out 

shows a 

difference



Productivity
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Findings

 High 

accordance

between both

treatments

 Productivity of

VB is slightly

lower as trees

increase > 35 

cm 

N = 444



Time and cost requirements
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Video Handheld 

Purchase price for Software 

980 € for basic modul of 

TimeStudy T1 + 3400 € for 

one licence

332.03 € for one 

licence of UmtPlus

Purchase price for Hardware 
490.96 € for GoPro Hero4 

+ Equipment 
1509 € for Nautiz X7

Sum of costs 4.870.96 € 1.841.03 €

Working hours indoor per plot 4 2 

Working hours outdoor per plot 0 – 1.5  1 – 1.5 

Sum of working hours per plot 4 – 5.5 3 – 3.5

Working hours / m³ (incl. field work) 0.39 (23.4 min) 0.27 (15.9 min) 

Working hours / m³ (without field work) 0.33 (19.59 min)

field work always

required

System costs over five years 974.20 € / y 368.20 € / y

Avg. m³/tree: 

0.44



Conclusions

 No considerable difference in accuracy between a conventional and a 

video - based time and motion study.

 VB requires about one and a half the time as for HH 

 System costs are more than two times higher for VB than for HH 

 For certain conditions, VB remains advantageous particularly 

considering work safety
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Appendices
Example of inventory data
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tree number 

(inv) Species dbh (cm) height (m) Tracking Boomout Felling Processing Manipulation Cycle Total volume

A410 Fichte 23 21,9 19,99 11,01 3,93 19,26 0 54,19 0,285767907

A404 Kiefer 19 17,3 0 5,14 4,25 14,59 9,97 33,95 0,143941492

A425 Kiefer 15 21,0 0 8,85 4,26 16,5 0 29,61 0,089461563

A424 Fichte 15 16,8 4,58 9,93 2,5 17,69 0 34,7 0,060709707

A429 Kiefer 26 23,2 0 5,9 3,66 18,23 0 27,79 0,309769675

A421 Fichte 24 24,8 0 4,58 4,81 18,45 0 27,84 0,29759993

A418 Kiefer 21 22,5 9,28 5,79 3,82 18,74 0 37,63 0,171011025

A420 Fichte 18 19,7 18,02 7,75 4,7 18,31 25,34 74,12 0,116141539

A415 Fichte 22 20,3 13,66 5,24 3,44 18,34 27,17 67,85 0,16840743


